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—\ SDK fl\gjnj

QHYCCD SDK /& H Visual Studio ZRIFAERKAY C++ SERERES M, SEiEE BEER 7 A AT 68T &
o

BIE SDK AT DU T TR F AR EEH, ST AL, EERERIZFIESHNAEXERENIE
AARX. 35, FRANESEFEIRGAE, SOK WA RBUR TR, 32 AR EFEH 32 A2/ SDK,
64 LA N{EF 64 LAY SDKo

SDK AJAME M E T, T#{IB: https://www.ghyccd.cn/html/prepub/log.html#!log.md

NEEICE T HATRHRA SDK. THZERE—1NESHE, include X RAHAIZ SDK BILHF, x64
Xk RE 64 AU SDK, x86 X{FRAMEEHIZ 32 i SDK, ini EECEXH, BEEER T —LINENEE
2%,

=F EMHE =i At
include 2021/3/1317:09 TiE=
x0d 2021/3/13 1709 IO
x86 2021313 17:09 i

2| ghyced.ini 2021/3/13 16:34 EEEZE 1 KB

7 ghyccd.dll 9h, EGEEHFIEEE T JLNEINA S, 4 52 ghyced.exp. ghyccd.lib. ftd2xx.dll< thb.dll<
winusb.dll. msvcp90.dll 1 msvcr90.dll.  ghyced.exp & SDK IS HEXH, LHEHEHERATE, AJLZE;
ghyced.lib 2EEEE, YERABSEETARITHELNSEFERXDEXH; ftd2xx.dll 2 ftd S HIE,
SHEHERARE], FTLAZES; thb.dil 2 C4F LR AEIME, BHRERIER AR ghyced.dil JEE—# B3R

To msver90.dil F1 msvep90.dil & VC++ZfTEE, HEFRARDBITEN I REZFBERT.

—\ R

SDK FAK#B4Y APl BR R < 183 IR Bl{E SR A BT sk B B HATAR TN, X MR EE RS % E X FE ghycederr.h
hpy%, EIREES QHYCCD_SUCCESS 5t QHYCCD_ERROR, EESZIH 0 F-1. M EIRFECEHEREESR
EHMAEMREE, XERESTEEEHIEHRIEA.

1.uint32_t InitQHYCCDResource(void);
R ¥ R -
WiA1k SDK BB, EREHITRITN, NIRE QHYCCD_SUCCESS. #EF2FF FFIARHEAR —XENT, A E%
KA, ZRBARAT RS SERRF R
R
uint32_t ret = QHYCCD_ERROR;

ret = InitQHYCCDResource();
if(ret == QHYCCD_SUCCESS)

{
printf("Initialize QHYCCD resource success.\n");
}
else
{
printf("Initialize QHYCCD resource fail.\n");
}


https://www.qhyccd.cn/html/prepub/log.html
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2.uint32_t ScanQHYCCD(void);

R ¥ R -
i EERER QHYCCD 18, HITEMESREAREEINIZERE.
REIREG:
int num =0;
num = ScanQHYCCD();
if(num > 0)

{

printf("%d cameras has been connected\n",num);

}

else

{

printf("no camera has been connected\n");

}

3.uint32_t GetQHYCCDId(uint32_t index,char *id);

BHNEA:

index: QHYCCD Z&FFFRHPIRFNRS|E, HEETEERBEENNEEAREERE
id: FSRE#EMEYLID NETE;

R B AR -

IREXAEALAY ID, 3REXEIR ID = FMEIFREAEH, 1 1D ATRAARFTAENIRE, REAEVLI O, R
PATRL TN AL TR B QHYCCD_SUCCESS. & MAHLAY ID # BBV AL SHFFFISHmK.
QHY183C-c915484fa76ea7552, BIMEAY QHY183C 2fHHE! S, FEM c915484fa76ea7552 EAEHEIFFIE -
BMENBEERENFSS, BFEE2ERESHENEEERARRNFSS, EFFSEEEELTZ
BERE.

RBHRAS

inti,ret;

charid[32] = {0};

for(i = 0;i < camNum;i++) //camNum J ScanQHYCCD F43iR [E]1&

{
ret = GetQHYCCDId(i, id);
if(ret == QHYCCD_SUCCESS)

{
printf("Found connected camera,the id is %s\n",id);
}
else
{
printf("some errors occered!(%d %d)\n",i,ret);
}

}

4.uint32_t OpenQHYCCD(char *id);

SRR
id: FB41EY ID, AJLAEIS GetQHYCCDId R ETFREN ;
BR KR AR :

BXARALAY 1D SRETFHARNL, MINEREAVNREOWR, BEW AR UZFIHENIE. FARAN
== U5 B R B AT AT
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REIREG:

ghyccd_handle *camhandle = NULL;
camhandle = OpenQHYCCD(id);
if(camhandle != NULL)

{
printf("Open QHYCCD success!\n");

}

else

{
printf("Open QHYCCD failed!\n");

}

5.uint32_t CloseQHYCCD(ghyccd_handle *handle);

SH:
handle: FEHAIIRETIA;
R B AR -
KA, WFSHEYVIAERE. RINRE QHYCCD_SUCCESS.
REIREG:
int ret = QHYCCD_ERROR;
ret = CloseQHYCCD(camhandle);
if(ret == QHYCCD_SUCCESS)
{

printf("Close camera success.\n");

}

else

{

printf("Close camera failed.");

}

6.uint32_t ReleaseQHYCCDResource(void);

R B AR -
BV RIR, HEREEITE TN, NJ3RE QHYCCD_SUCCESS.
RBIRAS:

int ret = QHYCCD_ERROR;

ret = ReleaseQHYCCDResource();
if(ret == QHYCCD_SUCCESS)

{

printf("Release QHYCCD resource success.\n");

}

else

{
printf("Release QHYCCD resource failed.\n");

}

7.uint32_t GetQHYCCDNumberOfReadMode(ghyccd_handle *h,uint32_t

*numModes);
SEIR:
handle: MR ERIFIE;
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numModes: R FHFREHENIZEEXKLENTE;
R e A -

REAENIZEEXNEE, SMINELE—MZEEL, FTENREEXSAEBETENETR, 35,
PAETNN SRR RO HEOSBERERARNEMAENLT, BEAEREERSERENSME, B4R
B R BRI T BAEBENAEIREEXNZER AR REHITRIIERE
QHYCCD_SUCCESS.

REIREG:
uint32_t ret, numModes;

ret = GetQHYCCDNumberOfReadMode(camhandle, &numModes);
if(ret = QHYCCD_SUCCESS)

{

printf(“Set stream mode success!\n” );
}
else
{

printf(“Set stream mode success'\n” );
}

8.uint32_t GetQHYCCDReadModeName(ghyccd_handle *h, uint32_t

modeNumber, char* name);

SEIREA:

handle: FBAIR &M AHE;

modeNumber: FEFFELEXNEHS, HEESTEEREELEXBTERE;
name: FHEZHEXZRNETE;

BRI AR
REUREERX B FR. REHNITRINATR E QHYCCD_SUCCESS,
REIREG:

uint32_t ret = QHYCCD_ERROR;
char name[80]={0};
for(inti=0; i < numModes; i ++)

{
ret = GetQHYCCDReadModeName(camhandle, i, name);
if(ret == QHYCCD_ERROR)
{
printf(“Current read mode is %d,its name is %s.\n”, i, name);
}
}

9.uint32_t GetQHYCCDReadModeResolution(ghyccd_handle *h, uint32_t

modeNumber, uint32_t* width, uint32_t* height);
SHIRAR:

handle: B IR&EHAHRE;

modeNumber: FEFIEEEXNHS, HERECERBERLEEXTERE;
width: HFE#E—ZEREXTEREENETE;

height: HFHE#ERE—ZEEX TERSENTE,;

R B AR :
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AFRBEAENEREEHELX THERRR, ZEENMNBSRRZ2EEN, RIEDHEVNEREEE
LR TLERARENSPEE, 0 QHY42PRO. QHY2020. QHY294PRO. & EHFTRLINETIR ]
QHYCCD_SUCCESS,

REHRES:

uint32_t ret = QHYCCD_ERROR;
uint32_t width,height;
for(inti=0; i < numModes; i ++)

{
ret = GetQHYCCDReadModeResolution(camhandle, i, width, height);

if(ret == QHYCCD_ERROR)

{
printf(“Current read mode is %d, its resolution is %d x %d.\n”, width, height);

}

10.uint32_t SetQHYCCDReadMode(ghyccd_handle *h, uint32_t modeNumber);
SHIRAR:
handle: FEHIEFHTIR;
modeNumber: FEHIBEBXN %S, RBESEERERLELHERE;
R B AR :
WEMBNAIEEER, BITHINATIRE QHYCCD_SUCCESS.
RBMRHG:
uint32_t ret = QHYCCD_ERROR;
ret = SetQHYCCDReadMode(camhandle, 0);
if(ret == QHYCCD_SUCCESS)

{
printf(“Set Read Mode successfully.\n”);

}

11.uint32_t SetQHYCCDStreamMode(ghyccd_handle *handle, uint8_t mode);

SEGA:
handle: #EAIR &I AINE;
mode: FEFIA TIEEI, EH O AENEE, EH 1 AESELN;
BREI AR -
BEAVNIEER, TPURBEMSEESER . EREFITHIN, N3RE QHYCCD_SUCCESS.
REIREG:
[/ EB BEMIER
int ret = QHYCCD_ERROR;

ret = SetQHYCCDStreamMode(camhandle,0);
if(ret = QHYCCD_SUCCESS)

{

printf(“Set stream mode success!\n” );

}

else

{

printf(“Set stream mode success'\n” );

}
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[REESEL :
ret = SetQHYCCDStreamMode(camhandle,1);
if(ret = QHYCCD_SUCCESS)

{

printf(“Set stream mode success!\n” );

}

else

{

printf(“Set stream mode success'\n” );

}

12.uint32_t InitQHYCCD(ghyccd_handle *handle);

SEIRA:
handle: FEHAIREAA;
R ¥ R -
VAN S8 SDK WEBEIRE, TEBVET B VIR EARE, $iTHINAIRE QHYCCD_SUCCESS.
RBHRAS:
int ret = QHYCCD_ERROR;
ret = InitQHYCCD(camhandle);
if(ret == QHYCCD_SUCCESS)

{
printf("Init QHYCCD success!\n");

}

else

{
printf("Init QHYCCD fail!\n");

}

13.uint32_t GetQHYCCDFWVersion(ghyccd_handle *handle, uint8_t *buf);

SEHR:

handle: MR &/ TIA;
buf: FREEHMASHEE;
R B AR -

IR EBARNIIE SN (B4 ) AR S , ARZ< 22— B H, 20 18-3-30, & SR E A D447 , W3R [2] QHYCCD_SUCCESS,
BT QHYCCD F8#/14> 79 WINUSB A1 CYUSB 18HL#AH, XAMANMEHRATELXBLEZER, BFIES
EFTEARBEMREE.
REIREG:
int ret = QHYCCD_ERROR;
unsigned char fwv[32];
ret = GetQHYCCDFWVersion(camhandle,fwv);
if(ret == QHYCCD_SUCCESS)
{ if((fwv[0] >> 4) <= 9)

{

printf('Version:20%d-%d-%d', ( (fwv[0]>>4)+0x10,fwv[0]&~0xf0,fwv[1]); //WINUSB cameras

}

else

{
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printf('Version:20%d-%d-%d’',fwv[0]>>4,fwv[0]&~0xf0,fwv[1]); //CYUSB cameras

14.uint32_t GetQHYCCDSDKVersion(uint32_t *year, uint32_t *month, uint32_t
*day, uint32_t *subday);

SEIRA:

year: F{5;
month: B1{;

day: HHH;
subday: FIRAS;
R ¥ R -

FREN SDK MR A5, mi2 ghyced.dil fkRAR, subday AFRRAS, ARKSE—KRNNE DA, A
PATRHEIA BN B SDK RN 7 4 AT FA A9 SDK 2 55 B HRThR AR o 5 R AR DB AT , JU3R [B] QHYCCD_SUCCESS.
RBHRAS
uint32_t year,month,day,subday;
ret = GetQHYCCDSDKVersion(&year, &nonth, &day, &subday);
if(ret == QHYCCD_SUCCESS)

{
printf("%d-%d-%-,%d\n",year,month,day,subday);

}

else

{
printf("Get QHYCCD SDK version fail.\n");

}

15.uint32_t GetQHYCCDChipInfo(ghyccd_handle *h, double *chipw, double
*chiph, uint32_t *imagew, uint32_t *imageh, double *pixelw, double *pixelh,
uint32_t *bpp);

SHIRR:

handle: FEAAYIEEAHRE;

chipw: SR EE, BUREX;

chiph: BR&EE, RUREX;

imagew: EREE, RNUEEL;

imageh: EIREE, BUERER;

pixelw: RERFERE, BAEZHOK;

pixelh: BRERSE, BUEMK;

bpp: EGEIELIR;

R B AR -
REMENMESRER, 8ECAPIRSY . BERRSASHE. RERNRTMEGEEN

AR FREHITE I, N3RE QHYCCD_SUCCESS.

REIREG:

int ret = QHYCCD_ERROR;

int w,h,bpp;

double chipw,chiph,pixelw,pixelh;

10
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ret = GetQHYCCDChiplInfo(camhandle,&chipw,&chiph,&w,&h,&pixelw,&pixelh,&bpp);
if(ret == QHYCCD_SUCCESS)

{
printf("GetQHYCCDChipInfo success!\n");
printf("CCD/CMOS chip information:\n");
printf("Chip width : %3f mm\n",chipw);
printf("Chip height : %3f mm\n",chiph);
printf("Chip pixel width : %3f um\n",pixelw);
printf("Chip pixel height : %3f um\n",pixelh);
printf("image width : %d\n",w);
printf("image height : %d\n",h);
printf("Camera depth : %d\n",bpp);

}

else

{
printf("GetQHYCCDChiplnfo failed!\n");

1

16.uint32_t GetQHYCCDEffectiveArea(ghyccd_handle *handle, uint32_t *startX,
uint32_t *startY, uint32_t *sizeX, uint32_t *sizeY);

SEHR:

handle: AEHAYIRE AR,

startX: BRXIGRIAMER x 245;
startY: BHRXIGMEIRCBR y 845,
sizeX: BYRXIFEHEE;

sizeY: BRXBHSE;

R EE A -

XA R ECF i LRGN RTFER A E, FREBITRIN, WIRE QHYCCD_SUCCESS. #EIA & I
BEBRALANE—NMMREALIFRO000EER. F, AANFLEENNEGREIAK, AFRKIEMEEL
R~F4EE .

REIREG:
int startx,starty,sizex,sizey;
int ret = QHYCCD_ERROR;

ret = GetQHYCCDEffectiveArea(camhandle,&startx,&starty,&sizex, &sizey);
if(ret == QHYCCD_SUCCESS)

{
printf("Get camera effective area success.\n");
}
else
{
printf("Get camera effective area failed.\n");
}

17.uint32_t GetQHYCCDOverScanArea(ghyccd_handle *h, uint32_t *startX,
uint32_t *startY, uint32_t *sizeX, uint32_t *sizeY);

SEIREA:

handle: AR & AMR;

11
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startX: EGREAXRIRMER x 245,
startY: EGRIHEXEIBVER y 245,
sizeX: EGRIHAXPEE;
sizeV: EGEERARMEE;
R B AR -
XN RECF T AR AR FERAMNE , FREITRDI, NIRE QHYCCD_SUCCESS. #2ia & LIE
B AR AEER, BRI EHXR A 0, MRAZETNAEFIAK. 55, SAKMN
BHAZRAEERXFENE N, BEARVTEIXEEMUE, FEANNESARNVERR, T
BEESHENSAXVLEZHERN.
REIREG:
int startx,starty,sizex,sizey;
int ret = QHYCCD_ERROR;

ret = GetQHYCCDOverScanArea(camhandle, &startx, &starty, &sizex, &sizey);
if(ret == QHYCCD_SUCCESS)

{
printf("Get camera overscan area success.\n");
}
else
{
printf("Get camera overscan area failed.\n");
}

TERAERX M AXAGE:

- effective area sizex----—--—---—-----------—---

18.uint32_t SetQHYCCDBinMode(ghyccd_handle *handle, uint32_t wbin,
uint32_t hbin);
SEIRA:

12
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handle: AR &HIAINE;
wbin: JKEHF @R BIN;
hbin: ZEEH 75 @AY BIN;
BREL AR :

FSRIZBAEYLAY BIN 423K, 20 1X1. 2X2 &, AT LA 1sQHYCCDControlAvailable(); 5% £ 3k BUAEAL S #FAY BIN
3, ARANEES SetQHYCCDResolution(); R &R . H4TH I, N3RE QHYCCD SUCCESS.
REIREG:
ret = SetQHYCCDBinMode(camhandle,2,2);
if(ret = QHYCCD_SUCCESS)

{

printf("Set camera bin mode successfully.\n");

}

else

{

printf("Set camera bin mode fail.\n");

}

19.uint32_t SetQHYCCDResolution(ghyccd_handle *handle, uint32_t x,
uint32_t y, uint32_t xsize, uint32_t ysize);

SRR
handle: FEAAIRE AR,
x: REIRNIERY x FR;
y: IR ER y 245%;
xsize: REBMNEGRER,
ysize: REMNEBRSE;
R ¥ R -
FsREERVEGN 2P RO, BAESZEQNRGNZE LA REPITHIIRIRE
QHYCCD_SUCCESS,
RIS
ret = SetQHYCCDResolution(camhandle,0,0,500,500);//42 5 B N4 EfFA, ROl R<FJ 500X500
if(ret == QHYCCD_SUCCESS)
{

printf("Set camera resolution success.\n");

}

else

{

printf("Set camera resolution fail.\n");

}

20.uint32_t GetQHYCCDCurrentROI(ghyccd_handle *handle, uint32_t *startX,
uint32_t *startY, uint32_t *sizeX, uint32_t *sizeY);

SHIRAR:

handle: FEAAIREQHE;
startX: FRIANIE R x 2FR;
startY: EIANER y 24F;

13
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sizeX: REBNEREE;
sizeY: RENBBREE;

BRI AR
FASRIREVE B & ROI IR EE, S E QL NEGRMNZA LA REFITR IR E QHYCCD_SUCCESS.
REIREG:

uint32_t startX, starty, sizeX, sizeY;

ret = GetQHYCCDCurrentROI(camhandle, &startX, &startY, &sizeX, &sizeY);
if(ret == QHYCCD_SUCCESS)

{

printf("Get camera resolution success.\n");

}

else

{

printf("Get camera resolution fail.\n");

}

21.uint32_t SetQHYCCDDebayerOnOff(ghyccd_handle *handle, bool onoff);

SER:

handle: FEAIZZAIA;

onoff: BEXFFBHKHF, true AFF/E, false AKH;

BREL AR :
FRREFEHENNEEERXNARMXA, RANEEMENEN, HARLREZAIEESLER

IsQHYCCDControlAvailable (R E ¥ KA 2B 2F M. FREFITHITI, N3RE QHYCCD_SUCCESS.

REIREG:

ret = SetQHYCCDDebayerOnOff(camhandle,true);

if(ret == QHYCCD_SUCCESS)

{

printf("Set camera debayer on success.\n");

}

else

{

printf("Set camera debayer on fail.\n");

}

22.uint32_t IsQHYCCDControlAvailable(ghyccd_handle *handle, CONTROL_ID
controlld);

SHBA:
handle: MR &/ TIA;
controlld: FRRHENIINBENNE L E
R EE A -
HR4E CONTROL_ID H|HitEH 2 B RAB XA HETIEFGREMTNEENRE QHYCCD_SUCCESS, EHNR
[B] QHYCCD_ERROR. %> CONTROL_ID I EA R XiEEE “That 3 BN SIFFAITIEE” M.
REIREG:
ret = IsSQHYCCDControlAvailable(camhandle, CONTROL_GAIN);
if(ret == QHYCCD_SUCCESS)
{

14
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printf("This camera can setup gain.\n");
else

printf("This camera can setup gain.\n");

23.uint32_t GetQHYCCDParamMinMaxStep(ghyccd_handle *handle,
CONTROL_ID controlld, double *min, double *max, double *step);

SEIRA:
handle: AR &/ AHA;
controlld: FRIRHENIINREMN ML E
min: AFHEESELESEENR/IME;
max: ATHEESEREEENEANE;
step: AFHFHESERENT/NSK;
R ¥ R -
AILAJEE CONTROL_ID SREXABA S 402 BRI EVESE E , 18T 1ok # 7] LUR BUZSE B M i R i/ IME R /)N
WEDK, HITHIIEIRE QHYCCD_SUCCESS.
RBHRAS:
double min,max,step;
ret = GetQHYCCDParamMinMaxStep(camhandle, CONTROL_GAIN, &min, &max, &step);
if(ret == QHYCCD_SUCCESS)
{

printf("min = %If max = %lIf step = %If\n",min,max,step);

}

else

{

printf("Get param min max step fail\n");

}

24.uint32_t GetQHYCCDParam(ghyccd_handle *handle, CONTROL_ID
controlld);

SH:

handle: FEHLIR &/ UIA;
controlld: FRRHENIINBENNELE
R B AR -

2 iRYE CONTROL_ID RENAEAI M INEE S HIREE, NREMNBREXNE. BE. BEE. KINREHEYL
S48y, KRIYNRME QHYCCD_ERROR. FBIMNEEIERE, HPFELGEARNZHBEMENBIFN, FHAHR
E{FH IsQHYCCDControlAvailable sRE8 E A 2 E LRI ER #4 o
REIREG:
ret = GetQHYCCDParam(camhandle, CONTROL_EXPOSURE);
if(ret = QHYCCD_ERROR)

{

printf("The camera's expose time is %d ms.\n",ret/1000);

15
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else
{
printf("Get the camera's expose time fail.\n");
}
T~ GetQHYCCDParam X 3FHJFFA CONTROL_ID:
Fe CONTROL_ID 5% AR
0 CONTROL_WBR RENAL 66 B S 5E
1 CONTROL_WBG KRR B HFESHE
2 CONTROL_WBB REE 8 B SPESHE
3 CONTROL_EXPOSURE KREUR RS B2 8B
4 CONTROL_GAIN REUE R SEE
5 CONTROL_OFFSET KRB SEE
6 CONTROL_SPEED REURESHE
7 CONTROL_USBTRAFFIC $REX Traffic 2%1&
8 CONTROL_VACUUM_PUMP KRETZRIEESHE
9 CONTROL_SensorChamberCycle_ PUMP REBIA R RESEE
10 CONTROL_TRANSFERBIT KRB GRS HE
11 CONTROL_CURTEMP REVEADRE
12 CONTROL_CURPWM FREN LIS TR
13 CONTROL_COOLER R BREREE
14 CONTROL_BRIGHTNESS RRESHE
15 CONTROL_CONTRAST R LEESHE
16 CONTROL_GAMMA FKEX Gamma S3{E
17 CONTROL_AMPV REUE LGS 5E
18 CONTROL_VCAM ¥XEX BroadCast WDM IXE)iE B S #1E
19 CAM_CHIPTEMPERATURESENSOR_INTERFACE | JXEN B | BREERES¥E
20 CAM_VIEW_MODE REVENLAI TSR IRE (GRIBFA)
21 CAM_GPS IREX GPS LIRS IR BB
22 CONTROL_CFWSLOTSNUM KREBUEERFLE
23 CONTROL_CFWPORT KREUEREH MU E
24 CONTROL_DDR ¥XEX DDR S ¥R B{E
25 CAM_LIGHT_PERFORMANCE_MODE KRS RERSEREE
26 CAM_QHY5II_GUIDE_MODE REL S NS EERXIEEE
27 DDR_BUFFER_CAPACITY FXEY DDR A X YHIEIBEE
28 DDR_BUFFER_READ_THRESHOLD ¥XEY DDR & X4 H1E
29 OutputDataActualBits SREN R tE T I #3E SR 2R
30 OutputDataAlignment KRB FHE XN TR GRIBA)
31 CAM_HUMIDITY REVENUE E R 23 S 5E
32 CAM_PRESSURE REVENLE N RESSEE
33 CAM_Sensor_ULVO_Status FRENARATL ULVO IRZS

25.uint32_t SetQHYCCDParam(ghyccd_handle *handle, CONTROL_ID controlId,
double value);

SRR ER:
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handle: FBAIR &M A4E;

controlld: FR/REVIINEEM WAL E;
value: SHUREE;

BR # s B -

R#E CONTROL_ID REANINEESH, B REHITAHII, NIRME QHYCCD_SUCCESS. B

IsSQHYCCDControlAvailable (RZ Al DI BV EE ZIF L INEE, 1B GetQHYCCDParamMinMaxStep BR A L

RRSHNIRESTETEN DK,
IR

ret = SetQHYCCDParam(camhandle, CONTROL_EXPOSURE,20*1000);

if(ret == QHYCCD_SUCCESS)
{

printf("Set camera's expose time success.\n");

}

else

{

printf("Set camera's expose time fail.\n");

}
T SetQHYCCDParam Ef75 S #5f) CONTROL_ID:

Fe CONTROL_ID AR
1 | CONTROL_WBR i pAN =R )
2 | CONTROL_WBG RESEBEFE
3 | CONTROL_WBB BB EEH
4 | CONTROL_EXPOSURE R B R A
5 | CONTROL_GAIN RBE BT
6 | CONTROL_OFFSET BEBREE
7 | CONTROL_SPEED RERE
8 | CONTROL_USBTRAFFIC BB Traffic
9 | CONTROL_VACUUM_PUMP HEBEETSRZHFES <A
10 | CONTROL_SensorChamberCycle_PUMP REBEREFBRSEH
11 | CONTROL_TRANSFERBIT BB
12 | CONTROL_ROWNOISERE BB ITRRRLUR /DK EREN &S
13 | CONTROL_MANULPWM HBEHNSRINE
14 | CAM_GPS " & GPS
15 | CAM_IGNOREOVERSCAN_INTERFACE BEHHARXKIE
16 | QHYCCD _3A_AUTOBALANCE REBEIA Y
17 | QHYCCD_3A_AUTOEXPOSURE BB AN
18 | QHYCCD_3A_AUTOFOCUS B EHAE
19 | CONTROL_BRIGHTNESS REEE
20 | CONTROL_CONTRAST RENEEE
21 CONTROL_GAMMA B Gamma
22 | CONTROL_AMPV BB F R LA
23 | CONTROL_COOLER BEHARBIEE
24 | CONTROL_VCAM %8 BroadCast WDM FF B 5 %
25 | CAM_VIEW_MODE wREWMEER GRER)
26 | CONTROL_CFWPORT wEIRER BRI
27 | CONTROL_DDR %% DDR F BT X HF
28 | CAM_LIGHT_PERFORMANCE_MODE BRI
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29 | CAM_QHY5Il_GUIDE_MODE BE Sl ZF BV SEERF B XH
30 | CONTROL_ImgProc REEGAENREGR I IREIRE

26.uint32_t GetQHYCCDMemLength(ghyccd_handle *handle);
SEIREA:
handle: FEHAIRETHE;
R # s AR -
BREENEGNERTEANTEKE, KRFRENAFKEAEEE, BSEERTBEERA LU
e —LEIMNIAFESEEEE, EitEsHA:
HEHFEH: (imagew+100)*(imageh+100)*2
e AYl: (imagew+100)*(imageh+100)*3
REIREG:
uint32_t length = 0;
length = GetQHYCCDMemLength(camhandle);
if(length > 0)
{

printf(“Get memory length successfully.\n");

}

else

{
printf(“Get memory length failed.\n");

}

27.uint32_t ExpQHYCCDSingleFrame(ghyccd_handle *handle);

SEGA:
handle: AR EAWE;
BRI AR

Fria iR R, PRV S B —sKEME &R &R EHITR I, NRE QHYCCD_SUCCESS,
PRIV ATRESIREEME, EFER TIRE{ERZ QHYCCD_ERROR BI AT AT RIS
RBHRAS
int ret = QHYCCD_ERROR;
ret = ExpQHYCCDSingleFrame(camhandle);
if(ret = QHYCCD_SUCCESS)
{

printf(“Camera expose success.\n” );

}

else

{

printf(“Camera expose failed.\n” );

}

28.uint32_t GetQHYCCDSingleFrame(ghyccd_handle *handle, uint32_t *w,
uint32_t *h, uint32_t *bpp, uint32_t *channels, uint8_t *imgdata);

SHIRR:
handle: AR & AINE;
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w: ATFEHANENEGNEEREES;

h: AFEHABEINEENEERER;
bpp: FAFEMREEIMNEGIMVEESR;
channels: FF7#F RS R B AVBEIESE;
imgdata: FiTEEsRENE B B R 508E |

BRI AR
MABA A IRE— il B {5 K , SREN A IR A% 7E ImgData AR o & Bk XA T R Th , J3R [B] QHYCCD_SUCCESS.
REIREG:

int ret = QHYCCD_ERROR;

ret = GetQHYCCDSingleFrame(camhandle,&w,&h,&bpp,&channels,ImgData);
if(ret == QHYCCD_SUCCESS)

{

printf(“Get camera single frame succeess.\n" );

}

else

{

printf(“Get camera single frame failed.\n” );

}

29.uint32_t CancelQHYCCDExposingAndReadout(ghyccd_handle *handle);
SHRA:
handle: FBAAYIEEAHRE;
R B AR -
{FLEAAYLRRE FH BF LR R . (FIENERIEREFETES, BN REEEERYt
TEWEIE. AREHITHTN, NIRE QHYCCD_SUCCESS.
RBHRAS
int ret = QHYCCD_ERROR;
ret = CancelQHYCCDExposingAndReadout(camhandle);
if(ret == QHYCCD_SUCCESS)
{

printf(“Cancel camera expose and readout success.\n” );

}

else

{

printf(“Cancel camera expose and readout failed.\n"” );

}

30.uint32_t CancelQHYCCDExposing(ghyccd_handle *handle);
SEHR:

handle: FEAAIRE AR,

ERBG AR -

{FLEAAHLREE . X CYUSB MIFEHLRIE, XA ME LB XN REZHERERN, (FLEELHNERN TSR
R, BEX WINUSB FIFENLRIT X DR {UF LB RE), BBREBENHEIRL . &REHITHI,
MJ3R[E QHYCCD_SUCCESS.

REIREG:
int ret = QHYCCD_ERROR;

ret = CancelQHYCCDExposing(camhandle);
if(ret == QHYCCD_SUCCESS)
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{
printf(“Cancel camera expose success!\n” );
}
else
{
printf(“Cancel camera expose failed.\n” );
}

31.uint32_t BeginQHYCCDLive(ghyccd_handle *handle);

SER:
handle: AR EAWE;
BRI AR

FIRESERIR, BAARESFEHDIMRETE, UNBERFLIAH GetQHYCCDLiveFrame &
LR EGEE. AREITHRII, MiRE QHYCCD_SUCCESS.
RBHRAS
int ret = QHYCCD_ERROR;
ret = BeginQHYCCDLive(camhandle);
if(ret = QHYCCD_SUCCESS)

{
printf(“Camera begin live success.\n" );
}
else
{
printf(“Camera begin live failed.\n" );
}

32.uint32_t GetQHYCCDLiveFrame(ghyccd_handle *handle, uint32_t *w,

uint32_t *h, uint32_t *bpp, uint32_t *channels, uint8_t *imgdata);
SEIR:

handle: FEHAIREAA;

w: AFHFERBENEEGNEERER;

h: ATHFERBINEERNEERES;

bpp: A FFMERNEIMNEGNNVEER;

channels: FFHFERENEIREGNRIEL;

imgdata: F T REXEI M BEEHE;

BRI AR
MAET AR RENE R EHE, IREV SR F #ETE ImgData FHo EREHITA TN, MIR[E QHYCCD_SUCCESS.
REIRE:

int ret = QHYCCD_ERROR;
ret = GetQHYCCDLiveFrame(camhandle,&w,&h,&bpp,&channels,ImgData);
if( == QHYCCD_SUCCESS)

{
printf(“ Get camera live frame succeess.\n” );
}
else
{
printf(“ Get camera live frame failed.\n” );
}
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33.uint32_t StopQHYCCDLive(ghyccd_handle *handle);

SHURR:

handle: AR ETE;

BRI AR
FIEANMESER . BHREPHITHRII, WIRE QHYCCD_SUCCESS.

REHRAL:

ret = StopQHYCCDLive(camhandle);

if(ret == QHYCCD_SUCCESS)

{

printf("Stop camera live success.\n");

}

else

{

printf("Stop camera live fail.\n");

}

34.uint32_t ControlQHYCCDTemp(ghyccd_handle *handle, double

targettemp);

SER R

handle: FEAIZFHTHE;

targettemp: FBY BIREE

BREE AR :
BEMBVFESHBAREE, 1 SetQHYCCDParam fY CONRTOL_COOLER IhgEAHE], B INHFTNIRE

QHYCCD_SUCCESS. {$FBTRIIAF 1sQHYCCDControlAvailable(); 5& £ H| KT4EN 2 & B A H4ThEE

REIREG:

double temp =0;

ret = ControlQHYCCDTemp(camhandle,temp);

if(ret == QHYCCD_SUCCESS)

{

printf("Control camera temperature success.\n");

}

else

{

printf("Control camera temperature fail.\n");

}

35.uint32_T IsQHYCCDCFWPIugged(ghyccd_handle *handle);

SEHR:

handle: FEHAILEQIR;

BREE AR -
RERERESCERE, RB QHYSIICOOL R&FF1 MINICAMSF_M SEIR T ek #, #iRE

QHYCCD_SUCCESS, NI A 2 &E#E.

REIREE:
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ret = ISQHYCCDCFWPIlugged(camhandle);
if(ret == QHYCCD_SUCCESS)

{
printf(“ CFW has been connected.\n” );

}

else

{
printf(“ CFW didn’ t be connected.\n" );

}

36.uint32_t SendOrder2QHYCCDCFW(ghyccd_handle *handle, char *order,

uint32_t length);

SEIREA:

handle: FEAIR B R)IREAIK;
order: JERBRAIBEIRMNE;

length: order WEFKE, BEAHN 1;

BRI AR
BHEEREMIEEMNE, REBITHINRE QHYCCD_SUCCESS;
REIREG:

charorder=‘0";
ret = SendOrder2QHYCCDCFW/(camhandle,&order,1);
if(ret = QHYCCD_SUCCESS)

{
printf(“ Set CFW success.\n" );

}

else

{
printf(“ Set CFW error.\n” );

}

37.uint32_t GetQHYCCDCFWStatus(ghyccd_handle *handle, char *status);
SHIRAR:

handle: BRI EQIR;

status: JEERHIIRETEER;

R B AR :

REUERRUNNERS, AL, REBITRINNIRE QHYCCD_SUCCESS. it ek %N
GetQHYCCDParam X %/ CONTROL_CFWPORT LfjgE#H[E, (BEIREESBER, WREGKEE|IFILERE char
KRFEHE, M GetQHYCCDParam 3KEXE|HY-& double KRBVNENIRE, H1E CHRME THIT R L F A LR EL
STEIEFIREEGE, FLER cift1T IR LR IFE A GetQHYCCDParam & %4,

REIREL:
char status;
ret = GetQHYCCDCFWStatus(camhandle, &status);

if(ret = QHYCCD_SUCCESS)
{

printf(“Now position is %c.\n”, status );

}

else

{
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printf(“ Get QHYCCD CFW status error.\n” );
}

38.uint32_t SetQHYCCDGPSVCOXFreq(ghyccd_handle *handle, uintl6_t i);

SEIRA:
handle: FEHAIRE A,
i1 VCOX BYSME;
R ¥ R -
FA k¥4 GPS FE4/LHI VCOX SR, #RT R QHY174-GPS IR &Y. BEREPITRII, NRE
QHYCCD_SUCCESS,
RBHRAS:
inti=100;
ret = SetQHYCCDGPSVCOXFreg(camhandle,i);
if(ret == QHYCCD_SUCCESS)

{
printf("Set QHYCCD VCOX frequency success.\n");
}
else
{
printf("Set QHYCCD VCOX frequency fail.\n");
}

39.uint32_t SetQHYCCDGPSLedCalMode(ghyccd_handle *handle, uint8_t i);
SEGA:

handle: FEAAIIRETHIRE;

i: LED JTAOFFRFETNESRE, 0 AkE, 1 AMER, 2 AFEK;

BRE R -

RE LED JTREM AR EREER, S50 0 XH LED, 28 A 1 WAMERK A&, SHA 2BAE
B, —#RREXHF LED R ZIARILEEL, &8 Position A F Position B if & BEIIEEROEEN, &
Bf 2B QHY174-GPS XXHFILER . B RENITR I, WIR[E QHYCCD_SUCCESS.

REIREG:

inti=2;

ret = SetQHYCCDGPSLedCalMode(camhandle,i);
if(ret == QHYCCD_SUCCESS)

{
printf("Set QHYCCD led cal mode success.\n");

}

else

{
printf("Set QHYCCD led cal mode fail.\n");

}

40.void SetQHYCCDGPSPOSA(ghyccd_handle *handle, uint8_t is_slave,
uint32_t pos, uint8_t width);

SEIRA:

handle: FEHAIIRETIA;
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is_slave: MMM TIEERX, 0 AEER, 1 AMER;
pos: BIORAIE;
width: BHEERL, BEREE N 54;
R B AR -
RE LED BoR B, AFIRITE. STEENERN, FEREXNMIE. NERRRFERXNM
BIEARITEEIAE, B RE QHY174-GPS TRk #H.
REIREG:
int pos = 1000,width = 54;
SetQHYCCDGPSPOSA(camhandle,pos,width);

=

41.void SetQHYCCDGPSPOSB(ghyccd_handle *handle, uint8_t is_slave,
uint32_t pos, uint8_t width);
SEIGEA:
handle: OpenQHYCCD();iR Bl FIAEHA4E;
is_slave: BURFAENFANEIMIEL, 0: FEK, 1. MEK;
pos: RE LED RkH{iE;
width: LED BREE, BEEIRE N 54;
BREE AR :
RE LED floR B, AFRITEX. SHTELNEN, FEREXMIBE. WEBBFERXNM
BEARIIERR B, B RA QHY174-GPS STHFIL R £ .
REHRES:
int pos = 10000,width = 54;
SetQHYCCDGPSPOSA(camhandle,pos,width);

42.uint32_t SetQHYCCDGPSMasterSlave(ghyccd_handle *handle, uint8_t i);
SER:
handle: BRI EIR;
i IREBMEVNPEMER, 0 AFERK, 1 AMER;
BRE5E AR -
FA k4% GPS FEM A EMAET, B R QHY174-GPS XIFIL R E. BREHITRII, NRE
QHYCCD_SUCCESS.,
RIS
inti=0;
ret = SetQHYCCDGPSMasterSlave(camhandle,i);
if(ret == QHYCCD_SUCCESS)

{
printf("Set QHYCCD GPS master slave success.\n");

}

else

{
printf("Set QHYCCD GPS master slave fail.\n");

}
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43.void SetQHYCCDGPSSlaveModeParameter(ghyccd_handle *handle, uint32_t
target_sec, uint32_t target_us, uint32_t deltaT_sec, uint32_t deltaT_us,
uint32_t expTime);

SEIGEA:

handle: FEAAIIREQHE;

target_sec: FFEARf{E], BA{U 9 s, QHYCCD EXMS”, BIEMNE—KRE;

target_us: JFIRHET[E], E{IA us;

deltaT_sec: [Efg, BA{LA s;

deltaT_us: [Bfg@, BA{i N us;

expTime: BRXHS[E], B{iZ us;

PR B AR -
HEMEX THHRIESE, BN 2E QHY174-GPS STiF IR #. BHHFTAIN, W3R [E QHYCCD_SUCCESS.
REGMRAEG:

RERE/ 2017.10.190:30, FAIATLAIRTR JS /9 695925030, IMFEABLLAANE+ 2 $H/E FFIRMRN

( 600s) , BRLAEYIE]75 100ms, BR[EFR7 200ms,
target_sec=695925030+600;
target_us=0;
deltaT_sec=0
deltaT_us=200*1000;
expTime=100*1000;
SetQHYCCDGPSSlaveModeParameter(camhandle, target_sec, target_us, deltaT_sec, deltaT_us, expTime) ;

44.uint32_t SetQHYCCDEnableLiveModeAntiRBI(ghyccd_handle *h, uint32_t
value);

SHIRR:
h: FMEYLAEE AR,
value: FF/B3{ % AntiRBI 2=, 0x1C00;
R B AR -
FAkFF2MENA AntiRBI 2, FRERBSIU—S—BREX@INGEER, HWEREXATLUEKRE G
SRR, SREHIT R ThAYIR Bl QHYCCD_SUCCESS.
REIREG:
ret = SetQHYCCDEnableLiveModeAntiABl(camhandle, 0x1C00);
if (ret == QHYCCD_SUCCESS)

{
printf(“Enable Live Mode AntiRBI successfully.\n");

}

else

{
printf(“Enable Live Mode AntiRBI failed.\n");

}

45.uint32_t EnableQHYCCDBurstMode(ghyccd_handle *h,bool i);
SEIREA:

h: BN EAE;

i FFBEKH Burst 3K, true AFF/R, false JyXF;
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BREI R -

158 Burst R AR, BT INARE QHYCCD _SUCCESS. Burst 8T 24 i Fia =, £iE
FEXTARIRENER, HfFRE Burst XK, MVISEEREIR, HEFFR®S, SBEKEIFR
wezE, MNSRERERETRENEEZ.

REIREG:
ret = EnableQHYCCDBurstMode(camhandle, true);
if(ret == QHYCCD_SUCCESS)

{
printf(“Enable Burst Mode Successfully.\n");

}

else

{
printf(“Enable Burst Mode Failed.\n");

}

46.uint32_t EnableQHYCCDBurstCountFun(ghyccd_handle *h,bool i);
SEIGEA:

h: RS AE;

i FF/EE55H Burst i IHEITNBE, true AFFE, false HXH;

BRI AR
FrR kXA Burst X THITHETNRE, PUITHIIEFIR[E] QHYCCD_SUCCESS.
REIREG:

ret = EnableQHYCCDBurstCountFun(camhandle, true);
if(ret == QHYCCD_SUCCESS)
{

printf(“Enable Burst Mode Count Function successfully.\n”);

}

else

{
printf(“Enable Burst Mode Count Function failed.\n”);

}

47.uint32_t ResetQHYCCDFrameCounter(ghyccd_handle *h);
SHURER:
h: HEBIREAR;
R &S HR :
EBITHEEMER 0, Burst R TS XA ReleaseQHYCCDBurstIDLE (R E ST #SSE5E, Hitk
Burst I T AT EREL, BITALIIATIR[E] QHYCCD_SUCCESS.
REIREG:
ret = ResetQHYCCDFrameCounter(camhandle);
if(ret == QHYCCD_SUCCESS)
{

printf(“Reset Frame Counter Successfully.\n");

}

else

{

printf(“Reset Frame Counter Failed.\n");

}
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48.uint32_t SetQHYCCDBurstModeStartEnd(ghyccd_handle *h, unsigned short

start, unsigned short end);

SER R

h: HEBIEEAR;

start: [R50 R FFLAMT;

end: [ fR%H A5 RN,

BREE AR :
SRERBERLIEENERG, LINMEE start /51, end 4, SEHE 2 % 3 AR, HITHRINEIR

[G QHYCCD_SUCCESS.

REIREG:

ret = SetQHYCCDBurstModeStartEnd(camhandle, 1, 4);

if(ret == QHYCCD_SUCCESS)

{
printf(“Set Burst Mode Start and End Successfully.\n");

}

else

{
printf(“Set Burst Mode Start and End Failed.\n");

}

49.uint32_t SetQHYCCDBurstIDLE(ghyccd_handle *h);
SER R
h: HNAIREAHE;
BREE AR :
LBEENVFEA IDLERZES, BITRINATIRE QHYCCD_SUCCESS. iK% FEEF1 ReleaseQHYCCDBurstIDLE
&M
REHRES:
ret = SetQHYCCDBurstIDLE(camhandle);
if(ret == QHYCCD_SUCCESS)

{
printf(“Set Burst Mode IDLE Successfully.\n");

}

else

{
printf(“Set Burst Mode IDLE Failed.\n");

}

50.uint32_t ReleaseQHYCCDBurstIDLE(ghyccd_handle *h);
SHIRR:
h: B EAWHE;
BRE5E AR -
7 Z2 A0 SetQHYCCDBurstIDLE iR LA E A, AT LABERRAEAL Burst #230 T™AY IDLE JRZX, f&BR IDLE RS /E,
ENsRE AR ENER.
RBHRAS
ret = ReleaseQHYCCDBurstIDLE(camhandle);
if(ret == QHYCCD_SUCCESS)
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printf(“Set Burst Mode IDLE Successfully.\n");

printf(“Set Burst Mode IDLE Failed.\n");

51.uint32_t SetQHYCCDBurstModePatchNumber(ghyccd_handle *h,uint32_t

value);
SRR
h: VIR S AR,
value: FHEEMAK/N;
R EE A -
FASRTE Burst X THFZEIRE, BEBELBEILTEREER.
REIREG:
ret = SetQHYCCDBurstModePatchNumber(camhandle, 32001);
if(ret == QHYCCD_SUCCESS)
{
printf(“Set Burst Mode patch number Successfully.\n");

printf(“Set Burst Mode patch number Failed.\n");

52.uint32_t GetQHYCCDTrigerInterfaceNumber(ghyccd_handle *handle,

uint32_t *modeNumber)
SR A:

handle: BRI EIR;
modeNumber: EORNEHE;

BRI AR
REEN L EONESE, AEMEVESsiED, B R UANEZEONEE.
REIRE:

uint32_t retVal = QHYCCD_ERROR;

uint32_t number;

retVal = GetQHYCCDTrigerInterfaceNumber(camhandle, &number);
if(ret == QHYCCD_SUCCESS)

{

printf(“Get interface number successfully.\n”);
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53.uint32_t GetQHYCCDTrigerInterfaceName(ghyccd_handle *handle, uint32_t

modeNumber, char *name)
SEIREA:

handle: FEAAYIE & A
modeNumber: ¥EOZE TR
name: EORIZFR

BRI AR
SREVABAL B 2 BFRO & 32 O B B R
REIREG:

uint32_t retVal = QHYCCD_ERROR;

char name[40]={0};

for(inti=0; i< number; i++)

{
retVal = GetQHYCCDTrigerinterfaceName(camhandle, i, name);
if(retvVal == QHYCCD_SUCCESS)
{

printf(“Get triger interface name successfully.\n”);

}

54.uint32_t SetQHYCCDTrigerInterface(ghyccd_handle *handle, uint32_t

trigerMode)

SEIR:

handle: FHAAYIR &R
trigerMode: FEAAVALAEND

BRI AR
REMAVMMLED, SENZHEZMMELEORTOET T REHTIRE.
REIRE:

uint32_t retVal = QHYCCD_ERROR;
retVal = SetQHYCCDTrigerInterface(camhandle, 0);
if(retVal == QHYCCD_SUCCESS)

{

printf(“Set triger mode successfully.\n");

}

55.uint32_t SetQHYCCDTrigerMode(ghyccd_handle *handle, uint32_t

trigerMode);

SEIGEA:

handle: FEFAIRE DK
trigerMode: FEAAIALZIET
BR # s B -
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BEAVMEZIEEER, Z5800 0/, AXHIIMNMILINGE, 5 SetQHYCCDTrigerFunction(camhandle,
false)ThEEtHE . HAENZIFZMMAERXN, TABTHRFZEMLTEN TEEX. BRIVIBATE,
A LAE B 728
REIREG:
ret = SetQHYCCDTrigerMode(camhandle, 0);
if(ret == QHYCCD_SUCCESS)

{
printf(“Set Trigger Mode Successfully.\n");

56.uint32_t SetQHYCCDTrigerFunction(ghyccd_handle, bool value);
SEHR:
handle: AA#HIREAHR;
value : FFRERFASMILTNEE, true AFF/R, false J9KiH;
BR 035 B -
RERVNIMLLTIREF B KA, IMULFF R, EVSHEA Trigger In 21, HERXTHEVASIZ
B RiRYE, MESFHFIMNIMLES. HREHITHRII, NIRE QHYCCD_SUCCESS.
RBIRAES:
ret = SetQHYCCDTrigerFunction(camhandle,true);
if(ret == QHYCCD_SUCCESS)
{
printf(“ Open QHYCCD triger success.\n" );

printf(“ Open QHYCCD triger fail.\n” );

57.uint32_t EnableQHYCCDTrigerOut(ghyccd_handle *handle);
SEIREA:
handle: FEAAYIE & A
R #is B -
fEREAEHLAY Trigger Out THEE, FRERY, HEV MBI XAINE K. 7EE , QHY4040 F1 QHY4040PRO
HFEHRE, FTABR{EA Trigger In F Trigger Out 5.
REHRES:
uint32_t retVal = QHYCCD_ERROR;
retVal = EnableQHYCCDTrigerOut(camhandle);
if(retVal == QHYCCD_SUCCESS)
{

printf(“Enable trigger out successfully.\n");
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58.uint32_t EnableQHYCCDTrigerOutA(ghyccd_handle *handle);
SBIHR:
handle: AR & AR

BRI AR
FREMRMLAY Trigger Out THEE, HIUER ABEMLIES, FRER, BHSHEBRLHEXINERT .
REIRE:

uint32_t retVal = QHYCCD_ERROR;

retVal = EnableQHYCCDTrigerOutA(camhandle);
if(retVal == QHYCCD_SUCCESS)

{

printf(“Enable trigger out successfully.\n");

}

59.uint32_t SendSoftTriger2QHYCCDCam(ghyccd_handle *handle)
SHG:
handle: FHHAYIRE AR
R A AR :
LAY T Trigger In XK, FTLABT IR EAMBEN LERHMELES, MALHETHE,
REIREG:
uint32_t retVal = QHYCCD_ERROR;
retVal = SendQHYCCDTriger2QHYCCDCam(camhandle);
if(retVal == QHYCCD_SUCCESS)
{
printf(“Send software trigger signal successfully.\n”);

}

60.uint32_t SetQHYCCDTrigerFilterOnOff(ghyccd_handle *handle, bool onoff)
SRR
handle: FEHAIIK & WA
onoff: FFja 3 K ISR
R e A -
REBF B RFAIRKINEE, BEIEK IR AT AR B R &R BRI, FRIAER T 2R
#9, FEIEAYEJ9 100ms.
REIREG:
uint32_t retVal = QHYCCD_ERROR;
retVal = SetQHYCCDTrigerFilterOnOff(camhandle, false);
if(retVal == QHYCCD_SUCCESS)
{
printf(“Turn trigger filter off successfully.\n”);

}

61.uint32_t SetQHYCCDTrigerFilterTime(ghyccd_handle *handle, uint32_t
time)
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SHURR:
handle: MEAHIRE DA
time: JEKMEE, BBAIA ms, BRESEEA 1~100000ms

BRI AR
BB AL EX ISR E, 2N 100ms
REIREG:

uint32_t retVal = QHYCCD_ERROR;

retVal = SetQHYCCDTrigerFilterTime(camhandle, 150);
if(retVal == QHYCCD_SUCCESS)

{

printf(“Set trigger filter time successfully.\n");

62. uint32_t EnableQHYCCDImageOSD(ghyccd_handle *h,uint32_t i);
SHIRR:

h: B EAWHE;

ii BERTXAK, 0OATER, LARRWMFS, 2 AR RGPS ER;

ER B B :
A AR RERGNE LA, KFS. GPS5R%, HITHINARE QHYCCD_SUCCESS,
REIRAG:

ret = EnableQHYCCDImageOSD(camhandle, 1);
if(ret == QHYCCD_SUCCESS)
{

printf(“Enable display image sequence number successfully.\n”);

}

else

{

printf(“Enable display image sequence number failed.\n");

}

63.void EnableQHYCCDMessage(bool enable);

SHIRR:
enable: FF/Z3k k] debug i ;
BRI AR

FHIB B % ] SDK [N EBAY debug {5 B3 - 1% B {5 /2% Y AT LUB I 4% 15 28 5 DebugView $fi3k , DebugView
FH3R X519 QHYCCD.
RBIRAG:
EnableQHYCCDMessage(true);

64.void RegisterPnpEventIn(void (*in_pnp_event_in_func)(char *id))
SHRA:
in_pnp_event_in_func: SEARREAHhLEFEST
R B AR -
AMENEASEYS, SETERERNRE SOK 18R LA H M & 5.
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RBIRES:

void pnp_Event_In_Func(char *id)

{

printf(“Camera In.\n");

RegisterPnpEventin(pnp_Event_In_Func);

65.void RegisterPnpEventOut(void (*in_pnp_event_out_func)(char *id))
SEHR:
in_pnp_event_out_func: SEARREAI L FEE

BRI AR
SEMARART RS E], MARYLETTFAYAS 1% SDK i F LA A E ARAY ek # .
REIRE:

void pnp_Event_Out_Func(char *id)

{
printf(“Camera Out.\n”);

RegisterPnpEventOut(pnp_Event_Out_Func);

66.uint32_t SetQHYCCDTwoChannelCombineParameter(ghyccd_handle

*handle, double x,double ah,double bh,double al,double bl);
SBER:
handle: FEAAYIE & A

X: ;aJTE&i‘/\tﬂiﬁeﬁ
ah: SIEHEBEMNERYE
bh: S IBEEERE

'ﬁﬁﬁLLﬁi%ﬁ

1&2“’\ —n%%t&

@ﬁﬁ%-

ERATFAESREZBENEY, SEASREHERENENT AL 16 VRN, AR NRER
M AR SR, AR S RIBE AT AR K, A ATAE it R SO 1T VTS AR IE SR 00/ #f 14AD
LME. REBITRIIRTIRE QHYCCD_SUCCESS.

REIREG:

uint32_t ret = QHYCCD_ERROR;

ret = SetQHYCCDTwoChannelCombineParameter(camhandle, 4096, 0, 30000, 16, 30000);
if(ret == QHYCCD_SUCCESS)

{

printf(“Setup combine parameter successfully.\n”);

else
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printf(“Setup combine parameter failed.\n”);

67.uint32_t GetQHYCCDPreciseExposurelnfo(ghyccd_handle *h, uint32_t
*PixelPeriod_ps, uint32_t *LinePeriod_ns, uint32_t *FramePeriod_us, uint32_t
*ClocksPerLine, uint32_t *LinesPerFrame, uint32_t *ActualExposureTime,

uint8_t *isLongExposureMode);
SRR
h: AEHLE0IE & A4
PixelPeriod_ps: REZRAMNEKE, B AR
LinePeriod_ns: {TREHIREKE, B AN
FramePeriod_us: MiEHAREKE, BAAMY, BWESEXURFEREEXTEEER
ClocksPerLine: S{THIRhER
LinesPerFrame: SinE&NITE
ActualExposureTime: SCERIEYERY(E), BB ARFD
isLongExposureMode: KEGBENEIRENL, 0 FFEEK, 1 AKEN, HIEKEIZEXTWEL
BR 035 B -
REUEHRNE LN EMEXER, SFTAR. MEH. NIBENEE. REITRINNIRE
QHYCCD_SUCCESS.
RBIRAES:
uint32_t PixelPeriod_ps, LinePeriod_ns, FramePeriod_us, ClocksPerLine, LinesPerFrame, ActualExposureTime;
uint8_t isL,ongExposureMode;

ret = GetQHYCCDPreciseExposurelnfo(camhandle, &PixelPeriod_ps, &LinePeriod_ns, &FramePeriod_us,

&ClocksPerlLine, &LinesPerFrame, &ActualExposureTime, &isLongExposureMode);
if(ret == QHYCCD_SUCCESS)

{
printf(“Get precise exposure information successfully.\n”);
}
else
{
printf(“Get precise exposure information failed.\n”);
}

68.uint32_t GetQHYCCDRollingShutterEndOffset(ghyccd_handle *h,uint32_t

row,double *offset);
SER R
h: AR & AR
row: EZREITE
offset: REIMNRBEITHER
BREE AR :
RIFBEGITEITER LR ENRBE, WREAREER GPS FE & H IS 2B G ST’
fEHRTEl . PUATRIHES IR [E] QHYCCD_SUCCESS.
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RBIRES:

double offset;
ret = GetQHYCCDRollingShutterEndOffset(camhandle, 1000, &offset);
if(ret == QHYCCD_SUCCESS)

{
printf(“Enable display image sequence number successfully.\n”);
}
else
{
printf(“Enable display image sequence number failed.\n");
}

69.void QHYCCDSensorPhaseReTrain(ghyccd_handle *handle);
SBIHR:
handle: AR & AR

BRI AR
RRABN B N SEMER G0 3, EREEREENNREEHNTEMRA7E.
REIRE:

QHYCCDSensorPhaseReTrain(camhandle);

= DERENA

AR GINARERZN . LEEAN S22 68> 3. M AT . EERIER T FAETIEEHITAE X
RIRE, EHREATEFENNEIRE, SESHRE, H)¢. CFW. GPS. Trigger. Burst FIgEIZH
%, WRFFAEALA SRk R AR FRE A K BB

LIREEN A

PR & DEENEVAEER D, FHARE ID FTAHET, RFRSIW.

FAZEIRIE A InitQHYCCDResource. ScanQHYCCD. GetQHYCCDId. OpenQHYCCD, T AZKEUFEA AR
B
uint32_t retVal = QHYCCD_ERROR;

char camld[40] = {0};
ghyccd_handle *camHandle = NULL;

/131841 SDK RERHY &5
retVal = InitQHYCCDResource();
if(retVal == QHYCCD_SUCCESS)

{
printf(“Initialize SDK resource successfully.\n”);
}
else
{
printf(“Initialize SDK resource failed.\n”);
return -1;
}

[[AAFEREYL, FREIREHE
camNum = ScanQHYCCD();
if(camNum == 0)
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printf(“Didn’t find QHYCCD cameras.\n");
return -1;

}

/[EH QHY FENFIREME— MRS

for(inti=0;i<camNum;i++)

{
retVal = GetQHYCCDId(i, camld); //3xEX 1% %% ID
if(retVal == QHYCCD_SUCCESS)
{
printf(“Get camera’s ID successfully.\n”);
break;
}
else
{
printf(“Get camera’s ID failed.\n");
return -1;
}
}

camHandle = OpenQHYCCD(camld); //fR#E1& & ID ¥] &%, FHREE&E AR
if(camHandle != NULL)

{
printf(“Openc camera successfully.\n");
}
else
{
printf(“Openc camera failed.\n”);
return -1;
}
g EIEHER

REENAEEERL, TEESHETNEAENREERL, HNETEEEEX TSE AR E.
{F A BEREE GetQHYCCDNumberOfReadMode. GetQHYCCDReadModeName-.
GetQHYCCDReadModeResolution. SetQHYCCDReadMode, T HiREiZHiEKX A <EH
[RBAENREERAEE, RE 1 NHBRE - REELET (STANDARD MODE)
retVal = GetQHYCCDNumberOfReadMode(camHandle,readModeNum);
if(retVal == QHYCCD_SUCCESS)

{
printf(“Get Read Mode number successfully.\n");
1
else
{
printf(“Get Read Mode number failed.\n");
return -1;
1

for(inti=0; i < readModeNum; i++)
{
[/FRBUE IR R B R
retVal = GetQHYCCDReadModeName(camHandle, i, readModeName);
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if(retVal == QHYCCD_SUCCESS)

{
printf(“Get Read Mode name successfully.\n”);
}
else
{
printf(“Get Read Mode name failed.\n");
return -1;
}

[REE RN HIE RN SR
retVal = GetQHYCCDReadModeResolution(camHandle, i, readModeWidth,readModeHeight);
if(retVal == QHYCCD_SUCCESS)

{
printf(“Get Read Mode resolution successfully.\n");
}
else
{
printf(“Get Read Mode resolution failed.\n");
return -1;
}

}

[[EBIFEHIERX, SEEESEE N 0~readModeNum-1, XEPIET 0 AFIHITIRE
retVal = SetQHYCCDReadMode(camHandle,0);

if(retVal == QHYCCD_SUCCESS)

{

printf(“Get Read Mode name successfully.\n”);

}

else

{
printf(“Get Read Mode name failed.\n");
return -1;

3R BN ELEN
REEN TIEEREMSESEL T
fEF RV R #4E IsQHYCCDControlAvailable. SetQHYCCDStreamMode, T A1% & sl iESAE X B RGIR
g
/1% B EWIE T
retVal = IsQHYCCDControlAvailable(camHandle, CAM_SINGLEFRAMEMODE); //# &5 2 & S 1 B iR T
if(retVal == QHYCCD_SUCCESS)

{
printf(“This camera has single mode.\n");

}

else

{
printf(“This camera have no single mode.\n");
return -1;

1

retVal = SetQHYCCDStreamMode(camHandle, 0);
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if(retVal == QHYCCD_SUCCESS)

{
printf(“Set Stream Mode successfully.\n”);
}
else
{
printf(“Set Stream Mode failed.\n");
return -1;
}
[NEBEESER

retVal = IsSQHYCCDControlAvailable(camHandle, CAM_LIVEFRAMEMODE); //f& &2

if(retVal == QHYCCD_SUCCESS)

{
printf(“This camera has single mode.\n");

}

else

{
printf(“This camera have no single mode.\n");
return -1;

}

retVal = SetQHYCCDStreamMode(camHandle, 1);
if(retVal == QHYCCD_SUCCESS)

{
printf(“Set Stream Mode successfully.\n”);
}
else
{
printf(“Set Stream Mode failed.\n");
return -1;
}
4. 315584

VRN S5, AEANN TIERS.

fERMREH InitQHYCCD, R AXIIRKAEVIR R BIRED:
retVal = InitQHYCCD(camHandle);
if(retVal == QHYCCD_SUCCESS)

{
printf(“Initialize camera successfully.\n”);
}
else
{
printf(“Initialize camera successfully.\n”);
return -1;
}
5. AR

HHERAEA FHT AR AENE TR NIRE, FTARYESREANNIRE 9,

PSRER M TR, FNENSEATIRIRE.

T AR B
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FAZIH & EAE InitQHYCCDResource. ScanQHYCCD. GetQHYCCDId. OpenQHYCCD.
GetQHYCCDNumberOfReadMode. GetQHYCCDReadModeName. GetQHYCCDReadModeResolution«

SetQHYCCDReadMode. SetQHYCCDStreamMode Fl InitQHYCCD, T AEEZEMAEN N RHRE:
int camNum = 0,readModeNum = 0;

uint32_t retVal = QHYCCD_ERROR;

char camld[40] = {0};

char readModeName[40] = {0};

int readModeWidth = 0,readModeHeight = 0;

ghyccd_handle *camHandle = NULL;

/**************************************************************************/

/**************************************************************************/
//#¥18A 1k SDK AR AR

retVal = InitQHYCCDResource();

if(retVal == QHYCCD_SUCCESS)

{
printf(“Initialize SDK resource successfully.\n");
}
else
{
printf(“Initialize SDK resource failed.\n");
return -1;
}

[[AAFEREYL, FHIREIREHE
camNum = ScanQHYCCD();
if(camNum == 0)

{
printf(“Didn’t find QHYCCD cameras.\n");

return -1;

}

/[ QHY BN TR ENE— MRS

for(inti=0;i<camNum;i++)

{
retVal = GetQHYCCDId(i, camld); //3xEX % %% ID
if(retVal == QHYCCD_SUCCESS)
{
printf(“Get camera’s ID successfully.\n”);
break;
}
else
{
printf(“Get camera’s ID failed.\n");
return -1;
}
}

camHandle = OpenQHYCCD(camld); //fR#E1& & ID FI 1R %, FHRERZTHE
if(camHandle != NULL)
{
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printf(“Openc camera successfully.\n");

}

else

{
printf(“Openc camera failed.\n”);
return -1;

}

/**************************************************************************/
/**************************************************************************/
[FREBFEVIREEXNEE, RE 1 WRARE—MFREEEETL (STANDARD MODE)
retVal = GetQHYCCDNumberOfReadMode(camHandle,readModeNum);

if(retVal == QHYCCD_SUCCESS)

{

printf(“Get Read Mode number successfully.\n");

}

else

{
printf(“Get Read Mode number failed.\n");

return -1;

}

for(inti=0; i < readModeNum; i++)
{
/3RBE 1R TR B AR
retVal = GetQHYCCDReadModeName(camHandle, i, readModeName);
if(retVal == QHYCCD_SUCCESS)
{

printf(“Get Read Mode name successfully.\n”);

}

else

{
printf(“Get Read Mode name failed.\n");
return -1;

}

/BRERE AR B AR A 2 R
retVal = GetQHYCCDReadModeResolution(camHandle, i, readModeWidth,readModeHeight);
if(retVal == QHYCCD_SUCCESS)

{

printf(“Get Read Mode resolution successfully.\n");

}

else

{
printf(“Get Read Mode resolution failed.\n");
return -1;

}

/MEBEIFELER, SHEYESEE A 0~°readModeNum-1, XEEL 0 AFI#HITIRE
retVal = SetQHYCCDReadMode(camHandle,0);
if(retVal == QHYCCD_SUCCESS)
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{
printf(“Get Read Mode name successfully.\n”);
}
else
{
printf(“Get Read Mode name failed.\n");
return -1;
}

[RBEMEIESIER, BN 0ESENA 1, XEIRBHNEENEL
retVal = IsSQHYCCDControlAvailable(camHandle, CAM_SINGLEFRAMEMODE); //# & 2% A miE =
if(retVal == QHYCCD_SUCCESS)

{
printf(“This camera has single mode.\n");

}

else

{
printf(“This camera have no single mode.\n");
return -1;

}

retVal = SetQHYCCDStreamMode(camHandle, 0);
if(retVal == QHYCCD_SUCCESS)

{
printf(“Set Stream Mode successfully.\n”);
}
else
{
printf(“Set Stream Mode failed.\n");
return -1;
}

/**************************************************************************/
kkkkokokokkskokkokkkkokokkkkskkokkkkkkkkkkk 74N 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 5k 3k >k 3k 3k 3k 5k sk 3k ok sk %k kok sk k ok
/ e AR /
/**************************************************************************/

retVal = InitQHYCCD(camHandle);
if(retVal == QHYCCD_SUCCESS)

{
printf(“Initialize camera successfully.\n”);
1
else
{
printf(“Initialize camera successfully.\n”);
return -1;
1
6. M7 FFAEAN

KABNHBEREXZE, HAEVINEENS E%E’]iﬂl?‘j—, —e BNz, EEVIEERE
FERGRMBES ﬁﬁiﬁ‘kﬂflﬁgg ERFBAES NS, ZEHMIT5 CloseQHYCCD R#z /&, ML
FIRFAREHEER, WRIBZ258NHITZ BRE.

FZIA R £1E CloseQHYCCD F ReleaseQHYCCDResource, E{RRBINT:
WESZLEDI!
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retVal = CloseQHYCCD(camHandle);
if(retVal == QHYCCD_SUCCESS)

{
printf(“Close camera successfully.\n");
1
else
{
printf(“Close camera failed.\n”);
}

//FEHL SDK &R
retVal = ReleaseQHYCCDResource();
if(retVal == QHYCCD_SUCCESS)

{
printf(“Release resource successfully.\n”);
}
else
{
printf(“Release resource failed.\n");
}
7R EBN SRR

fR#E CONTROL_ID 1 RN ZESIFRININGE, REVAVIIRE AR EEI A M It Thse.

18I OpenQHYCCD R EFREVEN ARz F BRI fE Itk ThAE, {F A AIREL A 1sQHYCCDControlAvailable,

UREINRE B, REBTEESIFIIhEENNRE N
int retVal = QHYCCD_ERROR;

retVal = IsQHYCCDControlAvailable(camhandle, CONTROL_BRIGHTNESS);

if(retVal == QHYCCD_SUCCESS)

{
printf(“Camera have this function.\n");
}
else
{
printf(“Camera don’t have this function.\n");
}
CONTROL_ID fJE X AL F ghyccdstruct.h 1, TAFFH CONTROL_ID fIEX :
Fe CONTROL_ID Wi AR
0 CONTROL_BRIGHTNESS o A AR LA 75 SRS R % B Dl Re
1 CONTROL_CONTRAST K A AL 75 SCREX B 1B B T g
2 CONTROL_WBR K A AR AL 75 SRR AL (8 A T s B T
3 CONTROL_WBB K A AR 75 SCRF I (8 P ik B T
4 | CONTROL_WBG for B AHMLAE 15 SCRF Sk P I B DD Re
5 CONTROL_GAMMA K A AHHLE 75 S FF Gamma % B ThfE
6 | CONTROL_GAIN For B AHMLAE 15 SR o 1 B DR
7 CONTROL_OFFSET o A AR A 15 SCRF O B W B D iRe
8 | CONTROL_EXPOSURE for A AHHLIE 15 SCRFRROG I 8] ¥ B Dh g
9 CONTROL_SPEED For A A AL A 75 SR B % B DR
10 | CONTROL_TRANSFERBIT For A AR A 75 SCRF G A B0k B D RE
11 | CONTROL_CHANNELS ke A AHMLE 5 o] Dokl idiE %, HutciEH
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12 | CONTROL_USBTRAFFIC 6 A AH AL 75 SRR % B USB Traffic TR

13 | CONTROL_ROWNOISERE o A AR LA 75 SCRFAT BRI D) e

14 | CONTROL_CURTEMP For 2 AHMLAE 75 7] DR ECY Fi e RS

15 | CONTROL_CURPWM o 2 AHMLAE 15 7] DURBCY 7 1% Th 2

16 | CONTROL_MANULPWM o B AL 15 0] LA SCRE 3 iilv4 D se

17 | CONTROL_CFWPORT o A ML 5 SRR B F0 1 ) Dh e

18 | CONTROL_COOLER o A AR AE 75 SR H 3R Dhine

19 | CONTROL_ST4PORT fr B AL 5 538 ST4 R AN

20 | CAM_COLOR Fa 2 FHMLE 75 7] LAY & Bayer /741

21 | CAM_BIN1IX1MODE F A AHMLE 75 7] DL 1X1 BIN

22 CAM_BIN2X2MODE o B AHMLZ 75 7T LA B 2X2 BIN

23 | CAM_BIN3X3MODE B AHMLE 15 7] LU B 3X3 BIN

24 | CAM_BIN4X4MODE fa B AHMLE 15 7] LU B 4X4 BIN

25 | CAM_MECHANICALSHUTTER For B AHMLAE 15 SCREHLIR AR ]

26 | CAM_TRIGER_INTERFACE o B AHA LA 75 SCRFA M R Dy e

27 | CAM_TECOVERPROTECT_INTERFACE T B AL 5 SR hA B IR R ThRE, thDhRes
PR 1) il 4 25 T2 E Ry 70% (RS D

28 | CAM_SINGNALCLAMP_INTERFACE K A AL 75 52 BF SINGNALCLAMP IhfE, BhIhfg A
CCD AMHNUREA I TRE, &% 5 B s (PG 7

29 | CAM_FINETONE_INTERFACE fr B AL 5 SO DI RE, Bk DREEEXT ccD #H
ML, ATLL@EE X CCD RS FRAE R R AR, kAR
A AEAL A gt 7 R

30 | CAM_SHUTTERMOTORHEATING_INTERFACE | ¥aEx AHML A2 75 SC R T H LN I e

31 CAM_CALIBRATEFPN_INTERFACE KB AN A TS SR FPN AR AETHRE , BEIhRE F R B
FPN H 75, 43 B2 40

32 | CAM_CHIPTEMPERATURESENSOR_INTERFACE | & A AHMLE 75 SC 15 b i i A e

33 | CAM_USBREADOUTSLOWEST INTERFACE o A AHALAE 75 S FF USB S Td i3z H D e (b Dy RE A
CONTROL_SPEED THREEE, L AEEHD

34 | CAM_8BITS K A AL 75 S RE 8 o7 PG Hs B Th g

35 | CAM_16BITS T B AL 15 387 16 A7 G BdE i th D se

36 | CAM_GPS for & FHALIE 15 SCRF GPS e

37 | CAM_IGNOREOVERSCAN_INTERFACE o B AR 75 SRR X HE D

38 | QHYCCD_3A_ AUTOBALANCE o B AR AE 75 SCRF H 30 P D g

39 QHYCCD_3A_AUTOEXPOSURE BEMN TS L asR e Thae

40 | QHYCCD_3A_AUTOFOCUS T A AR 15 SCRF H 3 R FE D Re

41 | CONTROL_AMPV T B AL A 75 SRR E 3 Dy g

42 | CONTROL_VCAM o B AHAL A 75 >CRF WDM ik DR

43 | CAM_VIEW_MODE f A2 S SCRFU AR CRBAD

44 | CONTROL_CFWSLOTSNUM For 2 AHMLAE 15 7] UK B B3 6 LA

45 | IS_EXPOSING_DONE f A AHNLE SR e CRa D

46 | ScreenStretchB 1 & AHHL A 75 0T PA Black 2K & i fH

47 | ScreenStretchW KA AMNLZ T ] LA White 2K 7 {d

48 | CONTROL_DDR Far A5 AHALAE 75 52 FF DDR D RE

49 CAM_LIGHT_PERFORMANCE_MODE B AN TS X K 25 U #e Ih e

50 | CAM_QHY5I|_GUIDE_MODE o B AR 15 2 SR T BT 510 RV

51 | DDR_BUFFER_CAPACITY o A AHAL A2 75 0T DLSRECY AT DDR 2%t [X 24 =

52 | DDR_BUFFER_READ_THRESHOLD 2 FEML A2 75 T DL SREZE v [X 155 1) 4

53 DefaultGain K AHML A A5 AT PASKBGER DA 25 HE 77 1E

54 DefaultOffset A AL A2 75 0 AR ECER A Mt B 44 (E
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55 | OutputDataActualBits K6 A AL 75 A LSRG B 2 S bR 54

56 | OutputDataAlignment For A5 AH AL A 75 SCRFR U H Es %) 55 % 2

57 | CAM_SINGLEFRAMEMODE For 2 AHMLAE 15 SCHRF SR X

58 | CAM_LIVEVIDEOMODE o B AHMLAE 15 SCRFIE A

59 | CAM_IS_COLOR o 2 FHMLIE 75 A2 % A AH AL

60 hasHardwareFrameCounter KB A ML A 75 SCREREAR i 2 2 i

61 | CONTROL_MAX_ID_Error FRHL CONTROL_ID Hfe KA (L3 HD

62 | CAM_HUMIDITY for B AL A 15 SCHPIR P AL B

63 | CAM_PRESSURE o B AR LA 15 SCRF I R s

64 | CONTROL_VACUUM_PUMP o A AHAL A 15 SCRF L 2R

65 | CONTROL_SensorChamberCycle_PUMP KA AL TS ST N a3

66 | CAM_32BITS For 22 AHML A 15 S HF 32 47 G 0 fan HE D

67 | CAM_Sensor_ULVO_Status R 2 ML 75 S FF ULVO IR TR

68 | CAM_SensorPhaseReTrain Fr B AR A 75 SCRF VR B AR, DO RE, L ThRE nT Ab 2R (K]
FEAL S B EG 2% 207 [

69 | CAM_InitConfigFromFlash KA MNLE TS CFF Flash 325 config ThRE

70 | CAM_TRIGER_MODE K A AR 75 SR 2 Pl ok A =0k B T R

71 | CAM_TRIGER_OUT For A5 A AL A 753 S RF R B DR

72 | CAM_BURST_MODE K 2 A AL AL 75 S HF Burst 150

73 | CAM_SPEAKER_LED_ALARM for B AHHL I 15 SCRHE 5 KT DR CH AT % € il
5)

74 | CAM_WATCH_DOG_FPGA B AL FPGA 25 CFFE T 1AL #E IR (HRIMY
X sE i 3 5)

75 | CAM_BIN6X6MODE for 2 AHMLAE 15 SCHF 6X6 BIN

76 | CAM_BIN8X8MODE for A AHHL I 15 SCHF 8X8 BIN

77 | CAM_GlobalSensorGPSLED for A AHHLAR AR 2 15 SCRF 4 JR) LED R HEAT

78 | CONTROL_ImgProc o A AR AE 75 SR G AL PR T RE

79 | CONTROL_MAX_ID $KHL CONTROL_ID F# KAH

8.3REX SDK HIFRZA S

FREN AT SOK FRAMMRAS, BEMAS & SOK I HH.

{EARTRHEER A LABE AL ThRE, e FHAYER 179 GetQHYCCDSDKVersion, RAZZAT:
int retVal = QHYCCD_ERROR;
uint32_t year,month,day,subday;

retVal = GetQHYCCDSDKVersion(&year,&month,&day,&subday);
if(retVal == QHYCCD_SUCCESS)

{

printf(“The SDK version is %d-%d-%d-%d.\n”, year, month, day, subday);

}

9. 3R B BN HY AR 2=
REVAENLE M (firmware) BIRRAN, KMRASEE A A7 HEASERE .
81T OpenQHYCCD IREFFKBEVR ZAIMH/EEN ] EE L TNRE , {FAHRIEREH GetQHYCCDFWVersion, 7=fI4X;

LT

int retVal = QHYCCD_ERROR;
unsigned char fwVer[32];

retVal = GetQHYCCDFWVersion(camHandle,fwVer);

if(retVal == QHYCCD_SUCCESS)
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{
if((fwv[0] >> 4) <= 9)
{
printf(“Firmware Version: %d-%d-%d”, (fwVer[0]>>4)+0x10, fwVer[0]&~0xf0, fwVer[1]);
}
else
{
printf(“Firmware Version: %d-%d-%d”, fwVer[0]>>4, fwVer[0]&~0xf0, fwVer[1]);
}
}
10.3REX X A% £ FPGA RS

IRENIR M) FPGA WA S, REM FPGA IRASH R, — T2 EBNRAS, Z— 1T HERANMREAS,
HE— MRS IERARMEATIAZIRIEE ZPMRAS

A OpenQHYCCD R #FRENIR & AIAR fE BN AT f5E F L ThRE , {5 R eRi#N9 GetQHYCCDFPGAVersion, 715l
REZIAT
int retVal = QHYCCD_ERROR,;
uint32_t fpgaVer[32] = {0};

[/3RERE— FPGA RS
retVal = GetQHYCCDFPGAVersion(camHandle,0,fpgaVer);
if(retVal == QHYCCD_SUCCESS)

{
printf(“First FPGA Version: %d-%d-%d-%d”, fpgaVer[0],fpgaVer[1],fpgaVer[2],fpgaVer[3]);

}

[/3REX = FPGA BRA=
retVal = GetQHYCCDFPGAVersion(camHandle,1,fpgaVer);
if(retVal == QHYCCD_SUCCESS)

{

printf(“Second FPGA Version: %d-%d-%d-%d”, fpgaVer[0],fpgaVer[1],fpgaVer[2],fpgaVer[3]);
}
LLRBENSHRER

REMENMESSH, 8FECARY GERTURBBRRTHERAR, FEIENE, BENL
AEAEEN, HREVARE, AERHEIINERURLELZET K.

BT InitQHYCCD R ¥Rk z F AT LAE L IRE, SR AU ER#9 GetQHYCCDChipinfo, ‘REFIMAZUNT :
uint32_t retVal = QHYCCD_SUCCESS;
uint32_t imagew, imageh, bpp;
double chipw, chiph, pixelw, pixelh;

retVal = GetQHYCCDChipInfo(camHandle, &chipw, &chiph, &imagew, &imageh, &pixelw, &pixelh, &bpp);
if(retVal == QHYCCD_SUCCESS)

{

printf(“Chip Width: %f mm Chip Height: %f mm”, chipw, chiph);

printf(“Pixel Width: %f nm Pixel Height: %f nm”, pixelw, pixelh);

printf(“Image Width: %d Image Height: %d Image Bits: %d”, imagew,imageh,bpp);
}
12.i% 8 BIN 1&E5

BEMETETH BIN I, 27052 1X1BIN. 2X2 BIN. 3X3 BIN 1 4X4 BIN, REHEHSTRFAY BIN 2R
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B, AHREZAIHEZAREHENREXFFBINRIRE, Hi, RENMANSTEREREDHFHER, I
BEN D EINREIRE o
B InitQHYCCD Rz E R LAE AL IhEE, SFAAMERELAH 1sQHYCCDControlAvailable.
GetQHYCCDChipInfo. SetQHYCCDBinMode Fl1 SetQHYCCDResolution, RGBT :
//1% & 1x1 BIN
int retVal = QHYCCD_ERROR;
uint32_t binX =1, binY = 1;
uint32_t imgW, imgH, imgBpp;
double chipW, chipH, pixelW, pixelH;

/1127 32 FF 1x1 BIN Ifhag
retVal = IsQHYCCDControlAvailable(camHandle, CAM_BIN1X1MODE);
if(retVal == QHYCCD_SUCCESS)
{
/1% & 1x1BIN
retVal = SetQHYCCDBinMode(camHandle, binX, binY);
if(retVal == QHYCCD_SUCCESS)

{
retVal = GetQHYCCDChipInfo(camHandle,&chipW,&chipH,&imgW,&imgH,&pixelW,&pixelH,&imgBpp);
if(retVal == QHYCCD_SUCCESS)
{
/1% BIN HIEIRY B E IR B 2R
retVal = SetQHYCCDResolution(camHandle, 0, 0, imgW / binX, imgH / binY);
if(retVal == QHYCCD_SUCCESS)
{

printf(“Set Resolution Successfully.\n”);

}

}

13. 1R B R FHIREX Bayer 75

WEXGEATBIHRHE, HIRBUEVIA Bayer 75, WIIREAMVERE. AEFEMENIFIHINGER
B, REBIES IR 1sQHYCCDControlAvailable FE& SN 25 2% EHEN .

J@IT InitQHYCCD RV Zz B vl LAE I ThRE, {F A/ ERETE 1sQHYCCDControlAvailable Fl
SetQHYCCDDebayerOnOff, s~EMRFBINT:
uint32_t retVal = QHYCCD_SUCCESS;
int bayer;

/e NEREZFREm
retVal = IsQHYCCDConrolAvail(camHandle, CAM_IS_COLOR);
if(retVal == QHYCCD_SUCCESS)
{
/IFFBRERER
retVal = SetQHYCCDDebayerOnOff(camhandle, true);
if(retVal == QHYCCD_SUCCESS)

{

printf(“Setup Color Mode ON Successfully.\n");
}
//3REXFEH Bayer 75

bayer = IsQHYCCDControlAvailable(camhandle, CAM_COLOR);
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if(retVal 1= QHYCCD_ERROR)
{

printf(“Get camera’s bayer format successfully.\n“);

}
1

X FHAYLEN Bayer FF51, iXNEEXFE ghycedstruct.h RN MTEE TR, MEEXNT:
enum BAYER_ID

{
BAYER_GB =1,
BAYER_GR,
BAYER_BG,
BAYER_RG

XN T E S R4 5% GBRG. GRBG. BGGR F1 RGGB.

148 B X EGEHEE
RERENEGEIEME, KAV ENRIEE. TR, RENEGEIEA SRR SR LT 6
A=, MEVNIRBEIE 12 4, RNERERVEL 16 LEHE, MIATSERREHTENRALKE,
P TN EEE, RIZEENBL 8 HE, HVNBSIRREIENS /AL, A/ LR,
S5 F InitQHYCCD R EWIta 1tk 2 IRl LAE AL Thae, FFAYREL 9 SetQHYCCDParam 3§
SetQHYCCDBitsMode, XM REMINGEMEE, THRE BBV REIRE:
/NRE 8 R %
uint32_t retVal = QHYCCD_ERROR;
retVal = IsQHYCCDControlAvailable(camHandle, CAM_8BITS);
if(retVal == QHYCCD_SUCCESS)
{
//retVal = SetQHYCCDBitsMode(camhandle, 8); //5 SetQHYCCDParam E B HE IThE
retVal = SetQHYCCDParam(camHandle, CONTROL_TRANSFERBITS, 8);
if(retVal == QHYCCD_SUCCESS)

{
printf(“Set Image Bits Successfully.\n”);

}
}
/%8 16 LE &
uint32_t retVal = QHYCCD_ERROR;
retVal = IsQHYCCDControlAvailable(camHandle, CAM_8BITS);
if(retVal == QHYCCD_SUCCESS)

{
//retVal = SetQHYCCDBitsMode(camhandle, 16); //'5 SetQHYCCDParam E 5 +HE AL

retVal = SetQHYCCDParam(camHandle, CONTROL_TRANSFERBITS, 16);
if(retVal == QHYCCD_SUCCESS)

{

printf(“Set Image bits successfully.\n”);
}
}

IR #1— 5 SetQHYCCDDebayerOnOff sy —i2fF, FARREBEGIEIESEX, RERGNEIES
MN<ERNMEEEXNREmMERER.

FERENERXT, FEMIITE L/ \NER, HFERCRHEFERAENERREN —RIEHA 7R
HiEX, FEDHER T —BIEENRE—RER TN RBEER, MNAEEEEHEE TR EE.
MREESHEATIE, BEF/\(L28 (RAWS) . /\[U¥tE (RGB24) F+{IEH (RAW16) =FhE
BEEER, UNREFEHEEAVRMNEE, FHEFSEEEEL. BIN BUBE X HINEE.
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THRRE =FEHEE A RBIRAS:
[EBI\ L EEEL
retVal = SetQHYCCDParam(camHandle, CONTROL_TRANSFERBIT, 8);
if(retVal == QHYCCD_SUCCESS)
{

printf(“Set bits mode successfully.\n");

}
retVal = SetQHYCCDDebayerOnOff(camHandle, false);

if(retVal == QHYCCD_SUCCESS)
{

printf(“Set color mode successfully.\n");

}

/%8 16 L EBER

retVal = SetQHYCCDParam(camHandle, CONTROL_TRANSFERBIT, 16);
if(retVal == QHYCCD_SUCCESS)

{

printf(“Set bits mode successfully.\n");

}
retVal = SetQHYCCDDebayerOnOff(camHandle, false);

if(retVal == QHYCCD_SUCCESS)
{

printf(“Set color mode successfully.\n”);

}

[REI\FEEER
retVal = SetQHYCCDParam(camHandle, CONTROL_TRANSFERBIT, 8);
if(retVal == QHYCCD_SUCCESS)

{

printf(“Set bits mode successfully.\n");

}
retVal = SetQHYCCDDebayerOnOff(camHandle, true);

if(retVal == QHYCCD_SUCCESS)
{

printf(“Set color mode successfully.\n”);

}

15. 9 HAER . BIN R, EGEERR

LHRBEDFEDEEVIAELEER . BIN EXKHER XN, SEAERENNREES, REEXY
FEEEN BINZR . HEEAEFHTIRE, RENFTEAR InitHYCCD REIR LAY, RE TR F4E
SHRPBRES. FINFGEIENE, BFHRNHIT TUIRLERE, AtURERERBZENSEHE
=IEEH, 41 Expose Time. Gain. Offset. Traffic £5#].

EEMEVUERLAERIRINGE, ATAEE LRI, FRREE SetQHYCCDReadMode.
SetQHYCCDStreamMode. InitQHYCCD. SetQHYCCDBInMode. SetQHYCCDResolution.
SetQHYCCDParam %, rEIMREBANT :

[IERENIBBRES, FHEEERMSESER IR

[/EFREBIZREER
retVal = SetQHYCCDReadMode(camHandle, readMode);
if(retVal == QHYCCD_ERROR){

printf(“Get Read Mode name failed.\n");

return -1;
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}

//EFNRE Stream Mode
retVal = SetQHYCCDStreamMode(camHandle, streamMode);
if(retVal == QHYCCD_ERROR){

printf(“Set Stream Mode failed.\n");

return -1;
}
[1EFVE LB

retVal = InitQHYCCD(camHandle);

if(retVal == QHYCCD_ERROR){
printf(“Initialize camera successfully.\n");
return -1;

}

[/EFRZE BIN
retVal = SetQHYCCDBinMode(camhandle, binx, biny);
if(retVal == QHYCCD_ERROR){
printf(“Set Bin Mode failed.\n");
return -1;
}
retVal = SetQHYCCDResolution(camhandle, startx, starty, sizex, sizey);
if(retVal == QHYCCD_ERROR){
printf(“Set Resolution failed.\n");

return -1;
}
[1EFNEE R

retVal = SetQHYCCDDebayerOnOff(camhandle, color);
if(retVal == QHYCCD_ERROR){
printf(“Set Color Mode failed.\n”);
return -1;
}
retVal = SetQHYCCDParam(camhandle, CONTROL_TRANSFERBIT, bits);
if(retVal == QHYCCD_ERROR){
printf(“Set Bits Mode failed.\n");
return -1;

}

[IEFNEEBNSE, FHEETESIIRBEIEE
retVal = SetQHYCCDParam(camhandle, CONTROL_EXPOSURE, time);
if(retVal == SetQHYCCD_SUCCESS)
{
printf(“Setup expose time successfully.\n”);
}
retVal = SetQHYCCDParam(camhandle, CONTROL_GAIN, gain);
if(retVal == SetQHYCCD_SUCCESS)
{
printf(“Setup gain successfully.\n");
}
retVal = SetQHYCCDParam(camhandle, CONTROL_OFFSET, offset);
if(retVal == SetQHYCCD_SUCCESS)

49



[/ aQHYceD

{
printf(“Setup offset successfully.\n”);

}
retVal = SetQHYCCDParam(camhandle, CONTROL_USBTRAFFIC, traffic);
if(retVal == SetQHYCCD_SUCCESS)

{
printf(“Setup traffic successfully.\n");

}

[[EFFHRERES, FHEEERNEESE BRI

16. 7% BFNFKEX ROI (region of interest)

MEEAFE—IMBREAAEER, B REEXFEHNEE.

ROI B, #5214 ROI FIFEME ROI, X {F ROI ZHEN MR L ERE &, SDK AT EGFITH
5, BitEGNEENEH AR, B RESESER THMNE, B RO BN ASPRHITE R
50, REEEEXIMEGIE, FitsRmERGHNIEENE, REESERL THmE,

RE BINEX ZFRI LA L IhEE, tLINRE N TIILThAEE, EFRAYEREL/ SetQHYCCDResolution.
GetQHYCCDCurrentROl, TNAMZ FAE—MRERFIR, RBRR /9 500%400 fE R H97RFIRES :
/1% & ROI
int retVal = QHYCCD_ERROR;

retVal = SetQHYCCDResolution(camHandle, 0, 0, 500, 400);
if(retvVal == QHYCCD_SUCCESS)
{
printf(“Set ROl Successfully.\n”);
}

//3REX ROI 1% &

uint32_t x, y, sizex, sizey;

retVal = GetQHYCCDCurrentROI(camHandle, &x, &y, &sizex, &sizey);
if(retVal == QHYCCD_SUCCESS)

{

printf(“Get ROI setting successfully.\n");
}
17. RBAENEAXSEE

REESNESAXER, MEHRENFTERIETAXNEGEE, ESRENTAXEESHB 0, U
WIAZATRBEEHAKX, 76 BN EX TEHAXARBMNEMR T RE.

BB BIN R~ FAIAFE R I INAL, AR EH GetQHYCCDOverScanArea, T ASKEN X SEE MR
BIRES:
uint32_t retVal = QHYCCD_ERROR;
uint32_t startx, starty, sizex, sizey;

retVal = GetQHYCCDOverScanArea(camHandle, &startx, &starty, &sizex, &sizey);
if(retVal == QHYCCD_SUCCESS)

{

printf(“Get overscan area successfully.\n”);
}
18. FREVEN B R XBEE
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REBGEN B RXESEE, RIBLSEEATLIEE RO, BEEAHARX .

%8 BIN & F Ol LA Ik ThaE, (FRHIRECH GetQHYCCDEffectiveArea, T~ J93KBNA XX X 13 R EI4%
IR
uint32_t retVal = QHYCCD_ERROR;
uint32_t startx, starty, sizex, sizey;

retVal = GetQHYCCDEffectiveArea(camHandle, &startx, &starty, &sizex, &sizey);
if(retVal == QHYCCD_SUCCESS)

{

printf(“Get effective area successfully.\n”);
}
1932 BAENSAXFIE

REMTMNETARKRE, REZERBEREEAK, REHERAXENEGEEE.

RETARKREEAMA R, £—MAXERLIZE RO WK, TELARNERXIETE, REE
¥ SetQHYCCDResolution PRI E ROI, H kA KX B G IR

®E BIN R FRIAE A INGE, HATRIEIRE BIN R R ERARE, FRNRESE
GetQHYCCDEffectiveArea 1 SetQHYCCDResolution, =~EMREINT:
uint32_t startx, starty, sizex, sizey;

retVal = GetQHYCCDEffectiveArea(camHandle, &startx, &starty, &sizex, &sizey);
if(retVal == QHYCCD_SUCCESS)

{
retVal = SetQHYCCDResolution(camhandle, startx, starty, sizex, sizey);
if(retVal == QHYCCD_SUCCESS)
{
printf(“Set ROl successfully.\n");
}
}

FEMI73LREN SetQHYCCDParam REHITIRE , RET N /EH A nE AR K EM EGREE, AR
BRRANMXAET, YENEETAXKEMROIEN, ROIKHSERLFEDTL, EASETEMN BIN.
ROI. WHRAKESEMINGERTA.

RE BIN EXZ FALMERLLINGE, TARENARKRIENREIRED:
retVal = SetQHYCCDParam(camHandle, CAM_IGNOREOVERSCAN_INTERFACE, 1.0);
if(retVal == QHYCCD_SUCCESS)

{

printf(“Set ignore overscan successfully.\n");

}

20.BIN. ROI MIdHRXKIEHIESER

LEAAFTRARETRAXRIEN, BENAMEXTREHENRE, BR2URRERE LANE—TR
RAEAERHITIRE, BEEGRIELRR, WE LAE—IERENLIFER.

BIR—KE 9 PR R~ 19201080 fIE &, HIFAX R 40 540, /W TEEGINE, BRXig
FCHA B J9(40,40), R~ 1840x1000, ROl F2HA{ B 79(100,100), R~ 1400x600, 0 NEFT:
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0 40 100 1500 1880 1920

40

100

700

1040
1080

LA E ROI FIRABAN T :
retVal = SetQHYCCDResolution(camHandle, 100, 100, 1400, 600);
if(retVal == SetQHYCCD_SUCCESS)

{
printf(“Setup ROI successfully.\n”);

}

BETHAXKENRBINT:
retVal = SetQHYCCDResolution(camHandle, 40, 40, 1840, 1000);
if(retVal == SetQHYCCD_SUCCESS)

{
printf(“Setup ROI successfully.\n”);

}

YEBIRARKRIEZE, BRERERERXIEEBS, ROl AR E ¥ M (100, 100)3E (L (60, 60), 18
SLpr BB ROIBLARRAN @ AHRNEBG AR EHRTRE, RENEAVERTEM I SARMRS, 1t
REIREBFMEMRTH RO, HRBA:
retVal = SetQHYCCDResolution(camHandle, 40 + 60, 40 + 60, 1400, 600);
if(retVal == SetQHYCCD_SUCCESS)

{
printf(“Setup ROI successfully.\n”);

}

RE 2X2 BIN Z FRI N FAKKIER ROl 5 1X1 BIN fRI{ TR, AEIRSTTHERM—F, Flan @R
FIE &S 2X2 BIN Z EHe TR 2 2R R 7 960x540 A%, EIHAX R AE 20 5 20, AKX
BB H(20,20), R<FJ9 920x500, ROl FEIANIE 7(50,50), R<FJg 700x300,

A1 8 ROI FYRAS 9 :
retVal = SetQHYCCDResolution(camHandle, 50, 50, 700, 300);
if(retVal == SetQHYCCD_SUCCESS)

{
printf(“Setup ROI successfully.\n”);

}
RETAXKENKRER:
retVal = SetQHYCCDResolution(camHandle, 20, 20, 920, 500);
if(retVal == SetQHYCCD_SUCCESS)
{
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printf(“Setup ROI successfully.\n”);
1

A 1X1BIN R, RESAXRKRIEZE, BRERBTIERXERS, WRNMEZRERE, ROIE
YR B MIRRAN(50,50)3F A% 7(30,30). {BSEFR_EIRE ROI 1L 2X2 BIN I T £ 2 ¥R 1 BHR N EE#1T
RE, RENERVEREZN ESARKNRY, KNEREBFHVEMRTH RO, EABA:
retVal = SetQHYCCDResolution(camHandle, 20 + 30, 20 + 30, 920, 500);
if(retVal == SetQHYCCD_SUCCESS)

{

printf(“Setup ROI successfully.\n”);
1

Hith BIN EXRE B 2MEEN, WAMEREETEHTRE.
AR

LEAFRXTIRETRAXKRIERN, ROIPNSENERLETL, HSEUBERTRERXRA LAFE—
MERER

BIg KPR R~ 4 1920x1080 (IE %, EIHXR A 40 5 40, 2% TRGIERE, BRXE
2SI B J9(40,40), R~FJ9 1840x1000, ROl FZI4HIE 79(100,100), R ~FJg 1400x600, W T~EFIx:

0 40 100 1500 1880 1920

40

100

700

1040
1080

LRSI E ROI FYARASIN T :
retVal = SetQHYCCDResolution(camHandle, 100, 100, 1400, 600);
if(retVal == SetQHYCCD_SUCCESS)

{
printf(“Setup ROI successfully.\n”);

}

RESHXKREMRBNT:
retVal = SetQHYCCDParam(camHandle, CAM_IGNOREOVERSCAN_INTERFACE, 1.0);
if(retVal == SetQHYCCD_SUCCESS)

{
printf(“Setup ROI successfully.\n”);

}
HRETARREZE, BRERBTERXEIRS, ROIAIARIE R I (100, 100)3E 6K (60, 60), 4N
TEMR:
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60 1460 1840

60

660

1000

IR IRERFMENR TR RO, HRBBA:
retVal = SetQHYCCDResolution(camHandle, 60, 60, 1400, 600);
if(retVal == SetQHYCCD_SUCCESS)

{
printf(“Setup ROI successfully.\n”);

}

RE 2X2 BIN Z FRI N AKX KIER ROl 5 1X1 BIN HRI{ TR, AEIRTTHNERM—F, Flan @R
FIELZT 2X2 BIN Z FEEa TR @R R~ 960x540 fIE %, EFHARRN HIE 20 & 20, AKX
BB H(20,20), R~FJ9 920x500, ROIFERIAHIE 7(50,50), R~ 700300,

A1 8 ROI FYRAS 9 :
retVal = SetQHYCCDResolution(camHandle, 50, 50, 700, 300);
if(retVal == SetQHYCCD_SUCCESS)

{
printf(“Setup ROI successfully.\n”);

}

RETAXKENKRER:
retVal = SetQHYCCDResolution(camHandle, 20, 20, 920, 500);
if(retVal == SetQHYCCD_SUCCESS)

{
printf(“Setup ROI successfully.\n”);

}
A AX1BIN RX RN, BRETHXKREZE, BBRERLBRERXIEFS, RO EIAALE MIEFRAI(50,50)
TR 7(30,30). LEYEIREB BB TR RO, HARBA:
retVal = SetQHYCCDResolution(camHandle, 30, 30, 920, 500);
if(retVal == SetQHYCCD_SUCCESS)

{
printf(“Setup ROI successfully.\n”);

}
Hfth BIN R RE B RO, ATUERRFITEHITIRE .

21 FREUE S L Y SERR A ¥
SREAESEFrda H VBRI 0 A e A R AR B R R SRR £ AL BB X IR G HudE et

54



[/ aQHYceD

TRE, BERGUMHTHFE/ VEGEHE, BT RSN XER - urBEREEE.

BEHERXEA AT, FHNEECH GetQHYCCDParam, T 3K EXSE PRI ENAY R EI4RAD :
uint32_t retVal;
retVal = (uint32_t)GetQHYCCDParam(camHandle, OutputDataActualBits);
if(retval 1= QHYCCD_ERRROR)

{
printf(“Camera actual output bits is %d\n”, retVal);

}

22 KRBV S B T AR
REVEN L BHE T8 T, FHREER 1, WRBASMXNFT, BHREER 0, WiERAEALXTT.
uint32_t retVal;
retVal = (uint32_t)GetQHYCCDParam(camHandle, OutputDataAlignment);
if(retVal I= QHYCCD_ERRROR)
{

printf(“Get camera output data aligenment successfully.\n”);

}

23 REENBGRRNAREKE
FHAENBESAENRANGEKE, KRHERENAFEKENEEE, BSEIRABERA L)
R —ERESENAFEREEE, HitERHAA
HEHFEH1: (imagew+100)*(imageh+100)*2
MM (imagew+100)*(imageh+100)*3
A InitQHYCCD REWIIA AR Z R R LAE L IhEE , AR %79 GetQHYCCDMemLength, T J93k
BAGFKERNREIRE:
int length = GetQHYCCDMemLength(camhandle);
if(length > 0)
{

printf(“Get image memory length successfully.\n”);
}

o, BAREEGRTREEEXBTIHHERSTHNAEKE, tHELEAR:
length = imagew * imageh * channels * bits / 8

imagew Hlimageh 73 3| 91 B B R D RN E G EEMEESE , channels BUR TR BRE X F RS KH,
LR EEXFFBE, channels B 3, HEERAXEAR, channels {EJ9 1, bits IR BRI EGREIRELI L

2412 EFREUR XA [E]

RERVINRLRE, BXRNBEURMS R, REZRITFHZER IsQHYCCDControlAvailable BR#716 &
§ﬂﬂﬁ§%%ﬁ@,ﬂuﬁ%GWWWW%WMWMMWm%W%ﬁWEEI,$§ﬂ%ﬁﬂlnﬁm
—IRELA Ao

J@IT InitQHYCCD RV ATz E e LAER Itk ThRE, {FFHBIERELE 1sQHYCCDControlAvailable.
GetQHYCCDParamMinMaxStep F SetQHYCCDParam, T Ai&EER YA EAREIHE:

int retVal = QHYCCD_ERROR;
double min, max, step;

[BEREXFIRBEBREE
retVal = IsQHYCCDControlAvailable(camHandle, CONTROL_EXPOSURE);
if(retVal == QHYCCD_SUCCESS)
{
[/3REX RSB B 1R B SE B
retVal = GetQHYCCDParamMinMaxStep(camHandle, CONTROL_EXPOSURE, &min, &max, &step);
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if(retvVal = QHYCCD_SUCCESS)
{

printf(“Get expose time range successfully.\n”);

}

/1% BR8]

retVal = SetQHYCCDParam(camHandle, CONTROL_EXPOSURE, 1000.0); //1%& 1ms &L [E]
if(retVal == QHYCCD_SUCCESS)

{

printf(“Set Exposure Successfully.\n");

}
/ /3R BR RS B [

double value;

value = GetQHYCCDParam(camHandle, CONTROL_EXPOSURE);
}

HFEARNZE, TRENMEXTSELELXHATNARBXANEIRE, ERUREVEEERY, WFE
BERRIFBXERE, RREHAGHEE.

BT T EE S IAA Cancel QHYCCDExposingAndReadout BR#IR IEIRYE, ARARIERBEXNE, 25H
VM ExpQHYCCDSingleFrame IR EFH AT . T EMEXBEN, SXRIRE— MBS, BEERIH
EEEBXDEENE AN EHN M. THEDER T IRE RN ERRGIK:
[[AAREEBRAEFTERITHRBEZEBRY, SUARTERIT
retVal = CancelQHYCCDExposingAndReadout(camHandle(camHandle);
if(retVal == QHYCCD_SUCCESS)

{

printf(“Cancel expose successfully.\n");

}

[ EBRTE
retVal = SetQHYCCDParam(camHandle, CONTROL_EXPOSURE, 20000.0);
if(retVal == QHYCCD_SUCCESS)

{

printf(“Set expose time successfully.\n");

}

[[IMRIEEBEAEFTERITHREETFIEERYE, SUNARFTERNT
retVal = ExpQHYCCDSingleFrame(camHandle);
if(retVal 1= QHYCCD_ERROR)

{

printf(“Begin single capture successfully.\n”);
}

EZEEXT, FSEZERKBELNEBRLAMER. MBXN, MERBFHERR, T2HEAZHE, B
WRAIMERZRE, EXKBEXEXT, ATFBEXANERESET —MER, SHRANZHNE, BIRERL
NEzE, HExIFA StopQHYCCDLive R IEERE, FIFAA BeginQHYCCDLive FREEFH 1A 1HIR. KR
KRR DR AAABITRE, 1s 5 2s SKE A @& L. TAESZEER THITKEBXHBRIZER
JERS [ AR BIRH
/&% BB KR E]
retVal = SetQHYCCDParam(camHandle, CONTROL_EXPOSURE, 20000.0);
if(retVal == QHYCCD_SUCCESS)

{

printf(“Set expose time successfully.\n");
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}

[/ FRESEIER
retVal = StopQHYCCDLive(camHnadle);
if(retVal == QHYCCD_SUCCESS)

{

printf(“Stop live capture successfully.\n");
1
[IEFHFIRESER
retVal = BeginQHYCCDLive(camHandle);
if(retVal == QHYCCD_SUCCESS)
{

printf(“Begin live capture successfully.\n”);

}

25. 1% B FNFRENEEE (Gain)

BERAVNER, SHEEAX, BgEs. MBEFHNEHTRAZE, MIBXTRE AR GHIE
TLA—DEE. RAEAZEAIINAFBRSHRE, %/\*Hﬂlﬁ’]i'\H%iﬁﬂﬁuiﬁﬁﬁﬂ/{fﬁﬁﬁﬁﬁﬁ
HEEASSEITENGZREEYT LR, M8 UEBRHEANEREBEEN 25516 LRABRKEARERER
65535, (X B EIEE @ IsQHYCCDControlAvailable BRI EER THZIEE, FH{EH
GetQHYCCDParamMinMaxStep IR E SEIRBESERH, KEMSHRECEREEHE—

BT R TR EHITHEIELIE, JH:EMK' ERABESHEEHTGRRE. 59, BFE
MFAESAERNER, DHAEVIENMESER THSEREEER—H.

BT InitQHYCCD SREFIEtkAEN Z BRI DA L ThEE, {F BRI A 1sQHYCCDControlAvailable.
GetQHYCCDParamMinMaxStep £ SetQHYCCDParam, T NS 15BN ~EI{LAD:

int retVal = QHYCCD_ERROR;
double min, max, step;

[BEREXFFREE R

retVal = IsQHYCCDControlAvailable(camHandle, CONTROL_GAIN);

if(retVal == QHYCCD_SUCCESS)

{
[IFBZEIRBEREENR/NSK
retVal = GetQHYCCDParamMinMaxStep(camHandle, CONTROL_GAIN, &min, &max, &step);
if(retVal == QHYCCD_SUCCESS)

{

printf(“Get gain range successfully.\n");
}
/AR B 3

retVal = SetQHYCCDParam(camHandle, CONTROL_GAIN, 1.0);
if(retVal == QHYCCD_SUCCESS)

{

printf(“Set gain successfully.\n");
}
//3RB L 25

double value;
value = GetQHYCCDParam(camHandle, CONTROL_OFFSET);
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26.1XB1Rm% (Offset)

REEVNNRERE, SHESEX, BRER. IEBEEREN, BB bR EREIEHITOE,
AEXFEF, EEEREIEH, RBEEMNEEHE, BV EBARREERERGHEEM AN E—E
HE, HZETSSEUTENGREBI LR, N8 NRBRRABRREEE N 255,16 MBABRRABRREER
%5 65535,

BN, REREGENTCITUERRE, TRXFLEREBEHTG, S35, MIENRETEBES
H B mFESEER M AR E R

BB RBEZETEEMFA IsQHYCCDControlAvailable R ER B I ZIZE, HEH
GetQHYCCDParamMinMaxStep IR ESEIRBESEE, KEMSHRETCERFTEHE Ko

1BIT InitQHYCCD BREWIIR LB Z BT LAEF Itk ThaE . {F FReRELE 1sQHYCCDControlAvailable .
GetQHYCCDParamMinMaxStep #1 SetQHYCCDParam, T A& B mBEMNREIRE:
int retVal = QHYCCD_ERROR;
double min, max, step;

[BEREXFRERY
retVal = IsQHYCCDControlAvailable(camHandle, CONTROL_OFFSET);
if(retVal == QHYCCD_SUCCESS)
{
/IR S ERBERNBESEE MR/ K
retVal = GetQHYCCDParamMinMaxStep(camHandle, CONTROL_OFFSET, &min, &max, &step);
if(retVal == QHYCCD_SUCCESS)
{

printf(“Get offset range successfully.\n”);

}

/1% & Offset
retVal = SetQHYCCDParam(camHandle, CONTROL_OFFSET, 1.0);
if(retVal == QHYCCD_SUCCESS)

{
printf(“Set offset successfully.\n");

}
/[FBURBE

double value;
value = GetQHYCCDParam(camHandle, CONTROL_OFFSET);

}

27. 3% B FFREY Traffic

REWSHALUATESERX THME, USHEEERNEANE, SHEMK, MBI,
FEIRNE, USEHTREREREESEANNEAITE—EEE, NEIATHER.

HTERER, £STEGIENEEEMN LI RPTHIE, XU INEEE G EIRNIRLA
B DR NIR, BniERtAIRE, ERRASRAR, RARNER A RHEERAR T ESERIE
R%, BMFEHEMN—REE, ZREAERER.

158 Traffic BIEE{FF IsQHYCCDControlAvailable R EE B T IFIZIRE, HFEH
GetQHYCCDParamMinMaxStep BRI AESEIR B SER, KEMSHRECEIAFTERE K.

1BIT InitQHYCCD BRE WAL AEN . BT LAE Rtk ThaE . {F FRIeRELE 1sQHYCCDControlAvailable .
GetQHYCCDParamMinMaxStep F1 SetQHYCCDParam, TR & Traffic fI7~E{EE

int retVal = QHYCCD_ERROR;
double min, max, step;

58



[/ aQHYceD

[/EERBXFFEE Traffic
retVal = IsQHYCCDControlAvailable(camHandle, CONTROL_USBTRAFFIC);
if(retVal == QHYCCD_SUCCESS)
{
[FRBZERENBUESEE A&/
retVal = GetQHYCCDParamMinMaxStep(camHandle, CONTROL_USBTRAFFIC, &min, &max, &step);
if(retVal == QHYCCD_SUCCESS)
{

printf(“Get traffic range successfully.\n”);

}

/)15 & Traffic
retVal = SetQHYCCDParam(camHandle, CONTROL_USBTRAFFIC, 1.0); //1% & Traffic /7 1
if(retVal == QHYCCD_SUCCESS)

{
printf(“Set traffic successfully.\n");

}
//3~BX Traffic

double value;
value = GetQHYCCDParam(camHandle, CONTROL_USBTRAFFIC);

28. 1R B IR 0 4 RGB B

REMYIA RGB i, BYNSHREWUERGERIAXEY . HRBEANEEMAYIANESERX

A, EEK, eFAtEs, BEAMEMRERM, TUBRIRE.

%5 RGB S ATEE{#F A IsQHYCCDControlAvailable B EE B X ZIEE, HEH
GetQHYCCDParamMinMaxStep IRE A E SEIRBESEE, KEMSHRETCERFTEHE Ko

1BIT InitQHYCCD BREWIIR LB Z B R LAEF Itk ThaE . {F FRIeRELE 1sQHYCCDControlAvailable .
GetQHYCCDParamMinMaxStep F1 SetQHYCCDParam, T H1%E RGB &4 B <A
uint32_t retVal = QHYCCD_ERROR;
double min, max, step;

[EERBXFLAEH T
retVal = IsQHYCCDControlAvailable(camHandle, CONTROL_WBR);
if(retVal == QHYCCD_SUCCESS)
{
[FRBSERESEHE
retVal = GetQHYCCDParamMinMaxStep(camHandle, CONTROL_WBR, &min, &max, &step);
if(retVal == QHYCCD_SUCCESS)
{
printf(“Get red gain range successfully.\n");

}

[REBELEBRFEESH
retVal = SetQHYCCDParam(camHandle, CONTROL_WBR, 64.0);
if(retVal == QHYCCD_SUCCESS)

{

printf(“Set red gain successfully.\n”);

}
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/IR 5 S K

double value;
value = GetQHYCCDParam(camHandle, CONTROL_WBR);

}

[BEEREXFFERYE
retVal = IsQHYCCDControlAvailable(camHandle, CONTROL_WBG);
if(retVal == QHYCCD_SUCCESS)
{
/IR ZEIRESEE
retVal = GetQHYCCDParamMinMaxStep(camHandle, CONTROL_WBG, &min, &max, &step);
if(retVal == QHYCCD_SUCCESS)
{

printf(“Get green gain range successfully.\n");

}

/[EEBEZEBFESE

retVal = SetQHYCCDParam(camHandle, CONTROL_WBG, 64.0);
if(retVal == QHYCCD_SUCCESS)

{

printf(“Set green gain successfully.\n”).

}
/[FBEERFEESH

double value;
value = GetQHYCCDParam(camHandle, CONTROL_WBG);

}

[BEEREXFEEBRYE
retVal = IsQHYCCDControlAvailable(camHandle, CONTROL_WBB);
if(retVal == QHYCCD_SUCCESS)
{
/PR S ER B e
retVal = GetQHYCCDParamMinMaxStep(camHandle, CONTROL_WBB, &min, &max, &step);
if(retVal == QHYCCD_SUCCESS)
{
printf(“Get blue gain range successfully.\n”);

}

[RERERFEESH
retVal = SetQHYCCDParam(camHandle, CONTROL_WABB, 64.0);
if(retVal == QHYCCD_SUCCESS)

{

printf(“Set blue gain successfully.\n");

}
/IFRBEEEFEESH

double value;
value = GetQHYCCDParam(camHandle, CONTROL_WBB);

}
29 R BEMKBEE
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RERBN=E, XMEERTE SDK AN EGIIEHITOE, BIAMERN 0.0, BREE#MK, BEBRER
=, BN, BEREE, ANESERXER.

WS MRS, ATABEIEE. REZ AR EEH 1sQHYCCDControlAvailable iR E 2 E X FF1Z
®’E, H{FH GetQHYCCDParamMinMaxStep IR AESEIR B SR, KEMSHEBECEIAFTEHE K.
1BIT InitQHYCCD R WAL AEN Z B R LAEF Itk ThaE . {F A AR LA 1sQHYCCDControlAvailable .
GetQHYCCDParamMinMaxStep F1 SetQHYCCDParam, T HEE=E M R~EIRED:

uint32_t retVal = QHYCCD_ERROR;
double min, max, step;

[EEREXRFRE
retVal = IsQHYCCDControlAvailable(camHandle, CONTROL_BRIGHTNESS);
if(retVal == QHYCCD_SUCCESS)
{
/IR S EIRESEE MK
retVal = GetQHYCCDParamMinMaxStep(camHandle, CONTROL_BRIGHTNESS, &min, &max, &step);
if(retVal == QHYCCD_SUCCESS)
{

printf(“Get brightness range successfully.\n”);

}

/RERE
retVal = SetQHYCCDParam(camHandle, CONTROL_BRIGHTNESS, 0.0);
if(retVal == QHYCCD_SUCCESS)

{
printf(“Set brightness successfully.\n);

}
/[FRB=EE

double value;
value = GetQHYCCDParam(canHandle, CONTROL_BRIGHTNESS);

30.REXNHE
RERBHIXNLLE, XMEEEAE SDK NEBXE G EEHITLIE, BIAMER 0.0, RBEBKX, BE#
s, AXNESEREGH.

WSEILEHRS], AJAMBRIRE. REZBIHE[ A 1sQHYCCDControlAvailable IR E 2 A X%
®E, H{FH GetQHYCCDParamMinMaxStep IR AESEIR B SR, KEMSHEECREIAFTEHE K.
1BIT InitQHYCCD R WAL AEN Z BT LAEF Itk ThaE . {F FRIeRELE 1sQHYCCDControlAvailable .
GetQHYCCDParamMinMaxStep F1 SetQHYCCDParam, T iR & XL E IR EIRAD :

uint32_t retVal = QHYCCD_ERROR;
double min, max, step;

[BEEREXRHNTEE
retVal = IsQHYCCDControlAvailable(camHandle, CONTROL_CONTRAST);
if(retVal == QHYCCD_SUCCESS)
{
[FRBSERBESEEMPK
retVal = GetQHYCCDParamMinMaxStep(camHandle, CONTROL_CONTRAST, &min, &max, &step);
if(retVal == QHYCCD_SUCCESS)
{

printf(“Get contrast range successfully.\n”);
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}
IREEX LR

retVal = SetQHYCCDParam(camHandle, CONTROL_CONTRAST, 0.0);
if(retVal == QHYCCD_SUCCESS)

{

printf(“Set contrast Successfully.\n");
}
[FRBIXS LR BE

double value;
value = GetQHYCCDParam(canHandle, CONTROL_CONTRAST);

31.1% 8 GAMMA &
RERKRR Gamma {H, XNRE M SOK AR EGEEHITLIE, BIAMER 1, REEEKX, BR
iR, QX ESEXER.
WS FHRS], ATLAERIRE. RENSEHZ BIHE(FH IsQHYCCDControlAvailable (RIS E 2R
YEZIRE, F{FEF GetQHYCCDParamMinMaxStep BRI ESEIRESERE, KEMSHIRETE AEEMH

==

&£

— Ko

1BIT InitQHYCCD R MR (LN B AT LAEF Itk ThaE . {F AR R ELE 1sQHYCCDControlAvailable .

GetQHYCCDParamMinMaxStep F1 SetQHYCCDParam, T HIRE X EEE R RE{REE
uint32_t retVal = QHYCCD_ERROR;
double min, max, step;

/[EFEREXFF Gamma g &
retVal = IsQHYCCDControlAvailable(camHandle, CONTROL_GAMMA);
if(retVal == QHYCCD_SUCCESS)

{

[FRES R ESEE K

retVal = GetQHYCCDParamMinMaxStep(camHandle, CONTROL_GAMMA, &min, &max, &step);
if(retVal == QHYCCD_SUCCESS)

{

printf(“Get gamma range successfully.\n”);

}

/[i&E Gamma

retVal = SetQHYCCDParam(camHandle, CONTROL_GAMMA, 1.0);
if(retVal == QHYCCD_SUCCESS)

{

printf(“Set gamma successfully.\n”);

}

//3REX Gamma &
double value;
value = GetQHYCCDParam(camhandle, CONTROL_GAMMA);

RRERBREZHEE

RERGHENZHRE, BYHRETUHERENEL TN ERIRESESE TR,
RBINSH T BTEEFE A IsQHYCCDControlAvailable R ER B I ZIEE, HEH
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GetQHYCCDParamMinMaxStep IR E A E SEIRBESEE, KEBEMSHRETCERFTEHE Ko
1BIT InitQHYCCD REWIIRILAEN Z BT LAEF Ltk ThaE . {F FReRELA 1sQHYCCDControlAvailable .
GetQHYCCDParamMinMaxStep F1 SetQHYCCDParam, T A& B &R E HIR B
uint32_t retVal = QHYCCD_ERROR;
double min, max, step;

[BEEREXFREIRE
retVal = IsQHYCCDControlAvailable(camHandle, CONTROL_SPEED);
if(retVal == QHYCCD_SUCCESS)
{
/IR S ER BSEE P K
retVal = GetQHYCCDParamMinMaxStep(camHandle, CONTROL_SPEED, &min, &max, &step);
if(retVal == QHYCCD_SUCCESS)
{

printf(“Get speed range successfully.\n”);

}

[RERE
retVal = SetQHYCCDParam(camHandle, CONTROL_SPEED, 0.0);
if(retVal == QHYCCD_SUCCESS)

{

printf(“Set speed successfully.\n");

}
/[FRBUEEREE

double value;
value = GetQHYCCDParam(camHandle, CONTROL_SPEED);

33. R BN HITIAE

RERTIETITREN AR S XA, 28N 1HAFR, 0WAXHA, FRIINERLURDEE TN

HESE SN o

BE NS FIEEFEA IsQHYCCDControlAvailable B EE B YIFIZIZE, RELEEHRE— K.

BT InitQHYCCD RE WAL BNz F R LAE Itk ThaE, SEFRYIERELH IsQHYCCDControlAvailable

SetQHYCCDParam, T AIRBEIENINH A RERAD:
uint32_t retVal = QHYCCD_ERROR;

[IEE BT R NIE
retVal = IsQHYCCDControlAvailable(camHandle);
if(retVal == QHYCCD_SUCCESS)
{
/& RE KR HIThEEFF B
retVal = SetQHYCCDParam(camHandle, CONTROL_AMPV, 1.0);
if(retVal == QHYCCD_SUCCESS)
{
printf(“Set AMPV successfully.\n”);

}

/1% B IS F ) ThBE K
retVal = SetQHYCCDParam(camHandle, CONTROL_AMPYV, 0.0);
if(retVal == QHYCCD_SUCCESS)
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{
printf(“Set AMPV successfully.\n”);

}
/IRBUENAZF R R BB

double value;
value = GetQHYCCDParam(camHandle, CONTROL_AMPV);

34.13 % DDR
R ETEY DDR NGBS KHE, 8N 1N AFE, 0 AXKHE. DDR AR A UEZ HEGETE, &
RHEZCSEHRGEKXRDE. EHIER TEIANZE DDR B, VIR XHE, EEZEERX THURERE
T R K.
RBINSH BT HEFE A IsQHYCCDControlAvailable B EEBXIFIZRE, RERFEFHE— K.
JEIT InitQHYCCD R EH IR LB Z BRI LAE Rtk ThaE, AR EH IsQHYCCDControlAvailable £l
SetQHYCCDParam, T ANI&EENINHFI 7RG :
uint32_t retVal = QHYCCD_ERROR;

//EE2E X HF DDR Ik
retVal = IsQHYCCDControlAvailable(camHandle, CONTROL_DDR);
if(reVal == QHYCCD_SUCCESS)
{
//i%X & DDR FF 3
retVal = SetQHYCCDParam(camHandle, CONTROL_DDR, 1.0);
if(retVal == QHYCCD_SUCCESS)

{
printf(“Set DDR successfully.\n”);

}

//7%E DDR X 4]
retVal = SetQHYCCDParam(camHandle, CONTROL_DDR, 0.0);
if(retVal == QHYCCD_SUCCESS)

{
printf(“Set DDR successfully.\n”);

}

//3RBX DDR S BE
double value;
value = GetQHYCCDParam(camHandle, CONTROL_DDR);

35. 1R B {TREEE

BEITHREFBH XA, DEEFBH SOK AMSRIEBSHAX FEHITITE, DI SREEKERE &
. BEIEA QHYSI-M XL IhEE .

BT InitQHYCCD REMIA BN Z ERI LAE R L IhEE, T AIRBEITRIRINEER REIRED:
uint32_t retVal = QHYCCD_ERROR;

//EBREFFTRERINGE
retVal = IsQHYCCDControlAvailable(camHandle, CONTROL_ROWNOISERE);
if(reVal == QHYCCD_SUCCESS)

{
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retVal = SetQHYCCDParam(camHandle, CONTROL_ROWNOISERE, 1.0);
if(retVal == QHYCCD_SUCCESS)

{
printf(“Set row noisere successfully.\n”);
}
}
36.1% & WDM | #EINRE

FFR T KE WDM T #RINAE, BT L INAE T LU SRR R & X E 21 BFrER Lo BIa0fE A SharpCap
EE AR WDM INEERIAENL, BJ LA SharpCap 9B RAISAE 5 4 X B H fh 2 #F WoM B4 L TER,
ER TSRS RN

WINRE R e EE SR TER, BENAXE 16 NREGHELX, BRRXELE/\UNEENEE
ERHE. 5 9MEF I IAL BB R4 BroadCast WDOM JREf), ILIRENAT AR B M FE S E I AllinOne %
BHITER.

BT InitQHYCCD SR E IR 1B 2 fE AT AfE L ThRE , {3 RN R #X7E 1sQHYCCDControlAvailable
SetQHYCCDParam, T AI&BINGEHF BHIREIHD:
uint32_t retVal = QHYCCD_ERROR;

[EEREFT HEIEE
retVal = IsQHYCCDControlAvailable(camHandle, CONTROL_VCAM);
if(reVal == QHYCCD_SUCCESS)
{
[[&BT BT R
retVal = SetQHYCCDParam(camHandle, CONTROL_VCAM, 1.0);
if(retVal == QHYCCD_SUCCESS)
{

printf(“Set row noisere successfully.\n”);

}

[RET #BINEE XA
retVal = SetQHYCCDParam(camHandle, CONTROL_VCAM, 0.0);
if(retVal == QHYCCD_SUCCESS)

{

printf(“Set row noisere successfully.\n”);

}

[/FRER ] HEINREIRBE S
double value;
value = GetQHYCCDParam(camHandle, CONTROL_VCAM);

}

37 R EMENSREEER

RESRED, SN ONSMERER, 28N 1NEEERER, BaTRHE QHY5I1178 1 QHY178
FRALINEE, VB SRESREAHEERZREBINGE.

BT InitQHYCCD R E WAt AB 2 fE AT AfE L ThRE , {3 RN Bk 2475 1sQHYCCDControlAvailable
SetQHYCCDParam, T A& B SEIE A REIHD:
uint32_t retVal = QHYCCD_ERROR;

/e EREXFBRIBm
retVal = IsQHYCCDControlAvailable(camHandle, CAM_LIGHT_PERFORMANCE_MODE);
if(reVal == QHYCCD_SUCCESS)
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/BB RIE SRR
retVal = SetQHYCCDParam(camHandle, CAM_LIGHT_PERFORMANCE_MODE, 0.0);
if(retVal == QHYCCD_SUCCESS)

{

printf(“Set low gain mode successfully.\n”);

}

/ZB eI ER
retVal = SetQHYCCDParam(camHandle, CAM_LIGHT_PERFORMANCE_MODE, 1.0);
if(retVal == QHYCCD_SUCCESS)

{
printf(“Set high gain mode successfully.\n”);

}

/RS REREREIREE
double value;
value = GetQHYCCDParam(camHandle, CAM_LIGHT_PERFORMANCE_MODE);

}

38.12 & 51l RN SEEXFX
RE S RIENSEEXNARFXE, 1 AFRE, 0 AXHA, BRAAFBRE.
FREEEANEEZHEEENTEE, U EREEE ISR L2/ \ 8, ENX/\
RIS A AN TR T EHE, KFE, VA4 12 VRREEE, BN+ 2 RREER
VE RS2 Y i AN V6
BT InitQHYCCD R EHIAR LBV Z BRI DAFEAILLThAE, AR ETE IsQHYCCDControlAvailable.
SetQHYCCDParam, T AHI%EBSEEXR/REIKES:
retVal = IsQHYCCDControlAvailable(camHandle, CAM_QHY5II_GUIDE_MODE);
if(reVal == QHYCCD_SUCCESS)

{
retVal = SetQHYCCDParam(camHandle, CAM_QHY5!l_GUIDE_MODE, 1.0);

if(retVal == QHYCCD_SUCCESS)

{
printf(“Set QHY5II guide mode successfully.\n”);
}
}
39. AR Th&E

EHIENNEDIREIEE, SRBXRERN—mES, EBRLRTHIHAREA
GetQHYCCDSingleFrame R#IRENE R, SDK SENFBPHEFTF, BEIIBENTAFFIELEEE.

EEBENIRE BING SR, NHEMZeEXZEAMEALINEE, FRNSHE
ExpQHYCCDSingleFrame. GetQHYCCDSingleFrame F CancelQHYCCDExposingAndReadout, T~ J9EEMFE = 7=l

RAG:
int retVal = QHYCCD_ERROR;
int length = 0;

uint32_t w, h, bits, channels;
uint8_t *ImgData;

[IRBEGREREAFKEH T RFiE =8

length = GetQHYCCDLength(camHandle);
ImgData = (uint8_t *)malloc(length);
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/] iE AR TR

retVal = ExpQHYCCDSingleFrame(camHandle);
if(retVal I= QHYCCD_ERROR)

{

printf(“Start expose successfully.\n”);

/3R EX SR i AEE o B 5 20 4R
retVal = GetQHYCCDSingleFrame(camHandle, &w, &h, &bits, &channels, ImgData);
if(retVal == QHYCCD_SUCCESS)

{

printf(“Get single frame successfully.\n”);
}
}

/185 R KR
retVal = CancelQHYCCDExposingAndReadout(camHandle);
if(retVal == QHYCCD_SUCCESS)

{

printf(“Stop single frame successfully.\n”, pre)
}

PEEHERBLEER THEFEFTEFLREN, KNSEFERERBEIE, REOKBAOT:
retVal = CancelQHYCCDExposingAndReadout(camHandle);
if(retVal == QHYCCD_SUCCESS)

{

printf(“Stop single frame successfully.\n”, pre)

}
=B > FEEEIE R ExpQHYCCDSingleFrame iK% > 5 7 85 F GetQHYCCDSingleFrame 57 ¥ 4k 42 3K BX &
BEIE.

40. ESAEIRTNRE
EHIAEVA ESRIBThRE, AT LUE tThae AR R IR BRI SME IR, ARAB N STUM £50H8 AT LASR BN SE R
HESZEEEG. EEER T EEREIEH GetQHYCCDLiveFrame i # A S3K BN E G 53R «
BERAANVIIHEE BIN. D3R VBN EEXZ ERI A AILINEE, &% BeginQHYCCDLive.
GetQHYCCDLiveFrame #1 StopQHYCCDLive, T HZELZERX TIRIE= T E @M ~G LR
int retVal = QHYCCD_ERROR;
int length =0, num =0;
uint32_t w, h, bits, channels;
uint8_t *ImgData;

[IFBRGEREAGFEKEHFAREETE
length = GetQHYCCDLength(camHandle);
ImgData = (uint8_t *)malloc(length);

/TR EEE TR
retVal = BeginQHYCCDLive(camHandle);
if(retVal == QHYCCD_SUCCESS)

{
while(num < 100)

{
[3RBUE S R % B
retVal = GetQHYCCDLiveFrame(camHandle, &w, &h, &bits, &channels, ImgData);
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if(retVal == QHYCCD_SUCCESS)
{

printf(“Get live frame successfully.\n");
num ++;

}

[1EERESEEL B R IHE

retVal = StopQHYCCDLive(camHandle);
if(retVal == QHYCCD_SUCCESS)

{

printf(“Stop live frame successfully.\n”, pre)
}
BT EFTEFASRBENE, REIKBINT:
retVal = StopQHYCCDLive(camHandle);
if(retVal == QHYCCD_SUCCESS)
{

printf(“Stop live frame successfully.\n”)
}

E1HRE 2 EEEIEH BeginQHYCCDLiveFrame FREi 2~ [ A 85 F GetQHYCCDLiveFrame BR 754 BY B & %5
B, ATESEEXTERBEMARN S XRNEGIE, AR RBERENERZ EHAR
StopQHYCCDLive F#LEEFa % -

ALREENIEE ZRFER
REGENUREERENER, HEREESFETHA, ARFEFSHRBASEIZHNESR.
FREU S8 B FH EF H 1sQHYCCDControlAvailable R ER B ZIF M INRE, RERSE/RE K.
®Bid InitQHYCCD RE WA LA Z R RT AE Itk TRE, {52 FARI KA 1sQHYCCDControlAvailable £
GetQHYCCDParam, T93REUE R 2R 25 BRI RBIKEE:
int retVal = QHYCCD_ERROR;
double hum;
retVal = IsQHYCCDControlAvailable(camHandle,CAM_HUMIDITY );
if(retVal == QHYCCD_SUCCESS)

{
hum = GetQHYCCDParam(camHandle, CAM_HUMIDITY);
printf(“Camera humidity: %f\n”, hum)

}

2. FKPHENENZRERBFBER

REEYVLE NfERBRNES, WERHESFETh, AFTERFERBUBEIXRER.
FEU S B BTEEF B IsQHYCCDControlAvailable B EEE T ITHEE, RELDEEHRTE— K.
B3 InitQHYCCD R EWIIA AR 2 E AT LAE FH L ThRE . {5 FHAY sRi#X7E 1sQHYCCDControlAvailable 1
GetQHYCCDParam, T~ 93REUE /1% RkE8E BRI RGBS
int retVal = QHYCCD_ERROR;
double pre;
retVal = IsQHYCCDControlAvailable(camHandle,CAM_PRESSURE );
if(retVal == QHYCCD_SUCCESS)

{
pre = GetQHYCCDParam(camHandle, CAM_PRESSURE);
printf(“Camera pressure: %f\n”, pre)

68



[/ aQHYceD

3ZBENBIHRRF X
REEVEARARNABRXA, 1 AFR, 0 AXH.
BT InitQHYCCD SR EWIIELABN 2 BRI LAE R b Thae , {FFAYRELH 1sQHYCCDControlAvailable.
SetQHYCCDParam, T AIRBEINRITBHIRGIKED:
retVal = IsQHYCCDControlAvailable(camHandle, CONTROL_SensorChamberCycle_PUMP);
if(retVal == QHYCCD_SUCCESS)
{
[1FE BIEIRER
retVal = SetQHYCCDParam(camHandle, CONTROL_SensorChamberCycle_PUMP, 1.0);
if(retVal == QHYCCD_SUCCESS)
{

printf(“Set pump on successfully.\n");

}

/1R BAEIRER
retVal = SetQHYCCDParam(camHandle, CONTROL_SensorChamberCycle_PUMP, 0.0);
if(retVal == QHYCCD_SUCCESS)

{
printf(“Set pump off successfully.\n");

}
}

44 FHYRIETINRE

AN HL TR BIEFIAEE S, B HEAIH S ThHEMYRNEE .

B2 H 2 A FoIEFH MBI E Fmi, FoRfRERRERILIMNFEISNER, FMEVIUE—EE
NER#THIS. BEIFANERFTEREBNEE, HVISREASEZBADHLINE, FHEIEEEEB
FRBRE .

BaiER T, CMOS F1 CCD MV H 2R HIIE B ER, CMOS HESEMRYVIIREIF BEIAT 62X,
AIARIRE—RBRRE, WA IESZREE, T CCD MBI HRBIXFIEE, B IEFSaL
BERRE IS BsETIhEE.

BV ESNRIBEESFETh, Rt FEFEFREUSEILRER.

o0, BiER TR REDGEN FE RN E G RN EE R {E LR BFRBAETURE, 15
ENEUR 45 R e R 52 IR IZE ThaE

CMOS HEH I HASEE— AR TIERE 35°CAA, HEVHTEBRILNSFETUMNIRE, &fF
BVRIHRSEE g8/ N MXTRIE, CCOMAMFILMREERF Lk, SN, HVERZEREERASIL
e BrEE, MesKs—EBNE, REEFEERERE.

BB 44~ BIEEIEH 1sQHYCCDControlAvailable ¥ &SN 25 BA %4 A .

B3 InitQHYCCD R EWIa I ABVL 2 R LAE AL ThaE, 5 AYRELTE IsQHYCCDControlAvailable
GetQHYCCDParam Fl1 SetQHYCCDParam, T A& B =GRS :
uint32_t retVal = QHYCCD_ERROR;
double pwm, temp, nowpwm, nowtemp;

/BRI EEZFHI4IhEE
retVal = IsQHYCCDControlAvailable(camHandle, CONTROL_COOLER);
if(retVal == QHYCCD_SUCCESS)
{
printf(“Camera has cooler function.\n”);

}
IFEBFIRIIER, FopEx
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pwm =50.0;
retVal = SetQHYCCDParam(camHandle, CONTROL_MANULPWM, pwm / 100.0 * 255.0); //1Z & H|/$THZE 7 50%
if(retVal == QHYCCD_SUCCESS)

{
printf(“Set manual PWM successfully.\n”);

}

/REBIRHIEE, BRR
temp =-10.0;
while(true)

{
retVal = SetQHYCCDParam(camHandle, CONTROL_COOLER, temp); //IREBE=E ~-10.0

if(retval == QHYCCD_SUCCESS)
{

printf(“Set target temperature successfully.\n”);

}

sleep(1000); /AR BN B ARINE, GMIRE—IREIT]
}

J/3RER LSBT H)4 BT K
while(true)

{
nowpwm = GetQHYCCDParam(camHandle, CONTROL_CURPWM);

printf(“Now PWM : %f%%.\n"”, nowpwm / 255.0 * 100.0);

sleep(1000); //FFPIREN— IR LTS 2 SERY E 48

}

[FRERERNRE

while(true)

{
nowtemp = GetQHYCCDParam(camHandle, CONTROL_CURTEMP);
printf(“Now TEMP : %f.\n”, nowtemp);
sleep(1000);// B IR EX— R ATS | SEAS £ 7

}

WEzikhes

retVal = SetQHYCCDParam(camHandle, CONTROL_MANULPWM, 0.0);
if(retVal == QHYCCD_SUCCESS)

{

printf(“Set cooler off successfully.\n”);
}
45. R HR IR FI TN

SEARN AT DAET 4PIN B2 ER R, BT SOK B HIIEER, S RININEER T2
YIFEERETIR, RERERESCERE, REUEERIAE, REBFILNZEFIEERTE, %Eim
BRYFNERER.

5[3%%5’\%125’]&%7@.% O~cfwNum-1, cfwNum FEERIL . EEXENF BV ER, SRE
BEE, REATUFSHREEERVEBEE, BIHMEEHAIIVERSS BRUEHEBRBINEER
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EENATFiEsNF.

BB IEEWAER, SetQHYCCDParam 1 SendOrder2QHYCCDCFW IhEEdHE, XBEFSEIEBE AR,
SetQHYCCDParam R EBHSEZ ASCI BB0’. ‘1'. 2. XJNHI1E 48. 4. 50..., T SendOrder2QHYCCDCFW {&
FA char 8B ASCII BBIE RS EUHITIRE, RBUSTELALER, GetQHYCCDParam 1 GetQHYCCDCFWStatus
IheetAE, X779 GetQHYCCDParam FREXEIAYIEFE I B v ASCI IXY N AN{E, 40 48. 49. 50 %,
GetQHYCCDCFWStatus 3REXZIHY{E I char 2K EYHY ASCII A2,

N, REUERRAUBRN, HFEH C/CH+H#ITTHAL, FHRMDMRERENABUSERUBR AT, B2
fFAEMIES EiFF SetQHYCCDParam 1 GetQHYCCDParam &1, BN AEL T L FHAIRE BIRIB R
R BEE .

1BIT InitQHYCCD BREWIIR LB Z BT LAEF Itk ThaE . {F FReRELE 1sQHYCCDControlAvailable .
IsSQHYCCDCFWPlugged. SetQHYCCDParam (SendOrder2QHYCCDCFW) . GetQHYCCDParam

(GetQHYCCDCFWStatus) K%y , SetQHYCCDParam 55 SendOrder2QHYCCDCFW R £ ThREFR ) , GetQHYCCDParam
5 GetQHYCCDCFWStatus sRE(INREIEE . T AIREREH H/REIKHD:
uint32_t retVal = QHYCCD_ERROR;

/1 EREFIRERE S

retVal = IsQHYCCDControlAvailable(camHandle, CONTROL_CFWPORT);
if(retVal == QHYCCD_SUCCESS)

{

printf(“This camera can control CFW.\n");

}
/IRBUE R FLEL

int posNum;
posNum = GetQHYCCDParam(camHandle, CONTROL_CFWSLOTSNUM);
printf(“This CFW has %s slots.\n");

[EERFEREFNEANE=F, TR—
retVal = SetQHYCCDParam(camHandle, CONTROL_CFWPORT, 50.0);
if(retVal == QHYCCD_SUCCESS)
{
printf(“Setup target position successfully.\n");
}
[NEBREEREFNEAE=F, AR
retVal = SendOrder2QHYCCDCFW/(camHandle, ‘2’, 1);
if(retVal == QHYCCD_SUCCESS)
{
printf(“Setup target position successfully.\n");

}

[BRBUE SRR BE R UHMERERETRE, AX—

double nowPos;

while(nowPos != targetPos)

{
nowPos = GetQHYCCDParam(camHandle, CONTROL_CFWPORT);
printf(“Now CFW position is %c.\n”, (int)nowPos);

}

[BRBUER R BE R UHMERERETRE, AR

char nowPos;

while(nowPos != targetPos)

{
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retVal = GetQHYCCDCFWStatus(camHandle, &nowPos);
if(retVal == QHYCCD_SUCCESS)

{
printf(“Now CFW position is %c.\n”, nowPos);
}
}
46.7% 8 GPS

BN SIHF GPS Thak, @id GPS Thae Al LA BN RS B #H T E, DORBUNTR S FF I & RAVFE
HRtiEl. Hoh, BiT GPS ThAEth A DASCIARHLA B B8R 1E -

GPS THEEEMF LIEER, AHEEEXMMER. TEXENRE— RN ITEER, AT RO,
MEXTHEVENEMELZ, RERENFRNE. BXNBEMBRLERESHPITHREES, MEXRXZ
}F ROI,

BHRIENEK GPS FSM A XNAERM, —MEEVIASHH GPS 0, AIEEREES BTN
#l_E, %0 QHY174-GPS, B—HAENASAEE GPS 0, MaEIT 555k 6 & GPIO B [O%EE: GPS 555
#h2g, ESRMESER GPS (FS1EIRES, LALLREEIL GPS #iE.

GPS E S BENBEETHERTESF GPS F5HE, XESREFKM, GPS F 5P EM BB HREE
4% GPS (Z2PEFTBEXT VCOX F LED TR - VCOX KO AT HBRISE SZ/R [0 BaXS PPS T EXSe il &40,
LED BUEN 2 A T REE AR ENBRE TR FIZ5RASE

VCOX BUER B AIRIEN AT VCOX 57, {§ PPS {1#123{E#£1T 1000000, & PPS 55X KHAS, PPS 114
SEIS SRR 10000500, EMARELL PPS 14133 {E#R1T 10000500, LB TRSEE..

LED RKO# ZIBIS 243 Position A F1 Position B SRIKEVR X FF A TG RAVIEFARS B . AMEIRIEAWE CMOS
18R LED KT, 4HEA0 Position A, &I LED Rl MARAI MEIRT WA, ARITEEIEE, XMIEERIAA
B o H1E 0 Pposition B, Z T LED FoR MAT ILEIART I, XMIBRERAE . 5 RBXASEF1 USBTRAFFIC
KT EEEEZFROE Position A F Position B, T HIZFIUIRLFHI R B BE YA [E T Position A F Position B
AR EE

8BIT USBTRAFFIC=0 16BIT USBTRAFFIC=0
EXPOSURE (ms) |STARTPOS (B) |ENDPOS (A) |EXPOSURE (ms) |START POS (B) | END POS (A)

1.0 486080 2850 1.0 902840 4190
2.0 411270 2850 2.0 602930 4190
5.0 185930 2850 5.0 185930 4190
7.0 36290 2850 10.0 228050 4190
8.0 6280 2850 20.0 10930 4190
10.0 6280 2850 30.0 10930 4190
20.0 6280 2850 40.0 10930 4190
40.0 6280 2850 100.0 10930 4190
100.0 6280 2850 200.0 10930 4190
200.0 6280 2850 500.0 10930 4190
500.0 6280 2850

g R, BMEXTESRABMETENERS, BREIN GPs #IRSFHEERGEIEMETN 1
A EEFR. TASNMNERENIRAETET:

GPS ¥rimss:
| F5lS
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0 | Sequence Number MSB

1 Sequence Number

2 | Sequence Number

3 Sequence Number LSB

4 | temporary Sequence Number (Normally no use)

BREE

5 | Image Width MSB | 6 | Image Width LSB
BERasE

7 | Image Height MSB | 8 | Image Height LSB
G

9 | latitude MSB 10 | latitude

11 | latitude 12 | latitude LSB
BE

13 | longitude MSB 14 | longitude

15 | longitude 16 | longitude LSB
RITFF IR [E(S)

17 | Start_Flag

18 | Start Second MSB

19 | Start Second

20 | Start Second

21 | Start Second LSB

22 | Start micro second MSB

23 | Start micro second

24 | Start micro second LSB

PRI EERAS 8] (US)

25 | End flag

26 | End Second MSB

27 | End Second

28 | End Second

29 | End Second LSB

30 | End micro second MSB

31 | End micro second

32 | End micro second LSB

GPS RS

33

now flag

HBIRYE] (CMOS eI EE R LM, TR IFHIAE K AR E)

34 | now second MSB

35 | now second

36 | now second

37 | now second LSB

38 | now micro second MSB

39 | now micro second

40 | now micro second LSB

PPS iH#i881E

41 | count of PPS MSB

42 | count of PPS

43 | count of PPS LSB

6 R YR
/IWFF 5=

int seqNumber, tempNumber;

seqNumber = 256*256*256*imageHead[0]+256*256*imageHead[1]+256*imageHead[2]+imageHead[3];

tempNumber = imageHead[4];

[EBREE
int width;
width = 256*imageHead[5]+imageHead[6];

/[/BESE
int height;
height = 256*imageHead[7]+imageHead|[8];

/15K

int temp, deg, min, south;
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double fractMin, latitude;

temp = 256*256*256*imageHead[9]+256*256*imageHead[10]+256*imageHead[11]+imageHead[12];
south = temp > 1000000000;

deg = (temp % 1000000000) / 10000000;

min = (temp % 10000000) / 100000;

fractMin = (temp % 100000) / 100000.0;

latitude = (deg + (min + fractMin) / 60.0) * (south==07? 1 :-1);

/2B

int temp, deg, min, west;

double fractMin, longitude;

temp = 256*256*256*imageHead[13]+256*256*imageHead[14]+256*imageHead[15]+imageHead[16];
west = temp > 1000000000;

deg = (temp % 1000000000) / 1000000;

min = (temp % 1000000) / 10000;

fractMin = (temp % 10000) / 10000.0;

longitude = (deg + (min + fractMin) / 60.0) * (west==07?1: -1);

/1R FH AR (8]

int start_flag, start_sec, start_us;

start_flag = imageHead[17];

start_sec = 256*256*256*imageHead[18]+256*256*imageHead[19]+256*imageHead[20]+imageHead[21];
start_us = 256*256*imageHead[22]+256*imageHead[23]+imageHead[24];

/1R EE R A 8]

int end_flag, end_sec, end_us;

end_flag = imageHead[25];

end_sec = 256*256*256*imageHead[26]+256*256*imageHead[27]+256*imageHead[28]+imageHead[29];
end_us = 256*256*imageHead[30]+256*imageHead[31]+imageHead[32];

//GPS IRZS
int now_flag;
now_flag = (imageHead[33] / 16 ) %4;

int now_sec, now_us;
now_sec = 256*256*256*imageHead[34]+256*256*imageHead[35]+256*imageHead[36]+imageHead[37];
now_us = 256*256*imageHead[38]+256*imageHead[39]+imageHead[40];

//PPS TH#{E
int pps;
pps = 256*256*imageHead[41]+256*imageHead[42]+imageHead[43];

/[FEFERT 18]

double expose
exposure = (end_sec - start_sec) * 1000 * 1000 + (end_us - start_us);

By A% XA

start_sec. end_sec. now_sec JgM 1995 £ 10 H 10 = 0 £ 0 9 0 #EIMAE N IEFI AT LY, TG HEEE

MR BN 2R, TEARRKE:
typedef struct
{
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uintl6_t year;

uintl6_t month;

uintl6_t date;

uint16_t hour;

uint1l6_t min;

uintl6_t sec;

uintl6_t week;
}drive_time,*pdrive_time;

drive_time UTC;

drive_time struct_time = //#J34 1L 8]
{

.year = 1995,

.month =10,

.date =10,

.hour =0,

.min=0,

.sec=0,

b

bool isLeapYear( int year )

{

[/ aQHYceD

if (year % 400 ==0 || (year % 4 == 0 && year % 100 !=0))

return true;

return false;

}

/BREH FRATOERT 8], 3R HRRL AL TR B FR 2N | 8 /Ay
int get_UTC(unsigned long second, pdrive_time UTC)

{
const char Leap_Year_day[2][12] =

{{31,28,31,30,31,30,31,31,30,31,30,31},{31,29,31,30,31,30,31,31,30,31,30,31} };

int Leap_Year =0;
int month_day = 0;

Leap_VYear = isLeapYear(struct_time.year);

month_day = Leap_Year_day[Leap_Year][struct_time.month-1];

UTC->year = struct_time.year;
UTC->month = struct_time.month;
UTC->date = struct_time.date;

UTC->hour = struct_time.hour +(second / 3600 % 24);
UTC->min = struct_time.min+ (second / 60 % 60);

UTC->sec = struct_time.sec +(second % 60);

uintl6_t count_days = second / 86400;

if(UTC->sec >=60)

{
UTC->sec = UTC->sec%60;
(UTC->min) ++;
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if(UTC->min >=60)

{
UTC->min = UTC->min%60;
(UTC->hour) ++;
}
if(UTC->hour >=24)
{
UTC->hour = UTC->hour%24;
(count_days) +4+;
}
for(inti=0; i< count_days; i++)
{
Leap_Year = isLeapYear(UTC->year);
month_day = Leap_Year_day[Leap_Year][(UTC->month)-1];
(UTC->date) ++;
if((UTC->date) > month_day)
{
(UTC->date) = 1;
(UTC->month) ++;
if((UTC->month) > 12)
{
(UTC->month) = 1;
(UTC->year) +4+;
if( ( (UTC->year) - (struct_time.year) ) >100)
return -1;
}
}
}
return O0;

get_UTC(start_sec, &UTC);
printf("%d %d %d %d %d %d %d\n", UTC.year, UTC.month, UTC.date, UTC.hour, UTC.min, UTC.sec);
A InitQHYCCD HEWIA AR Z F R LAE L IheE  (BR AR EGREE L E A 8ESE GPS F -,
{5 R ER 7 SetQHYCCDParam. SetQHYCCDGPSVCOXFreq. SetQHYCCDGPSLedCalMode. SetQHYCCDGPSPOSA .
SetQHYCCDGPSPOSB. SetQHYCCDGPSMasterSlave. SetQHYCCDGPSSlaveModeParameter, T AELEZER TH
£ 200 R, FHITHE GPS HHRAIRBIRAD:
int retVal = QHYCCD_ERROR;
chargps[44]={0};
int length = 0;
int imagew, imageh, bits, channels;
int seqNumber, tempNumber, width, height;
int status, pps;
int temp, deg, min, south, west;
double fractMin, latitude, longitude;

int start_sec, start_us, end_sec, end_us, now_sec, now_us;
double exposure;
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/1B REFF GPS TigE
retVal = IsQHYCCDControlAvailable(camHandle, CAM_GPS);
if(retVal == QHYCCD_SUCCESS)

{

printf(“The camera can use GPS function.\n”);
}
//¥TFF GPS Tk

retVal = SetQHYCCDParam(camHandle, CAM_GPS, 1.0);
if(retVal == QHYCCD_SUCCESS)

{
printf(“Turn GPS on successfully.\n”);

/R BEREREXGFERIEITIAT, (£ PPS ITHERI 1000000 BIF], {X QHY174-GPS F/E
retVal = SetQHYCCDGPSVCOXFreq(camHandle, 2);
if(retVal == QHYCCD_SUCCESS)

{
printf(“Set GPS VCOX frequency successfully.\n");

[EBRERCRNAE A FIALE B, TERELFFERINE, N QHY174-GPS FE
SetQHYCCDGPSPOSA(camHandle, 0, pos, 40);
SetQHYCCDGPSPOSB(camHandle, 0, pos, 40);

length = GetQHYCCDMemLength(camHandle);
ImgData = (uint8_t *)malloc(length);

int num =0;
/| FHIRESE TR
retVal = BeginQHYCCDLive(camHandle);
while(num < 200)
{
retVal = GetQHYCCDLiveFrame(camHandle, &imagw, &imageh, &bits, &channels, ImgData);
if(retVal == QHYCCD_SUCCESS)
{
retVal = QHYCCD_ERROR;

num ++;

memcpy(gps, ImgData, 44);

//GPS IRZS

now_flag = (gps[33] / 16 ) %4;

//PPS THHE

pps = 256*256*gps[41] + 256*gps[42] + gps[43];

[IFS

seqNumber = 256*256*256*gps[0] + 256*256*gps[1] + 256*gps[2] + gps[3];
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[EBEE

width = 256*gps[5] + gps[6];

[BgEE

height = 256*gps[7] + gps[8];

//46E

temp = 256*256*256*gps[9] + 256*256*gps[10] + 256*gps[11] + gps[12];
south = temp > 1000000000;

deg = (temp % 1000000000) / 10000000;

min = (temp % 10000000) / 100000;

fractMin = (temp % 100000) / 100000.0;

latitude = (deg + (min + fractMin) / 60.0) * (south==07?1:-1);

[1RE

temp = 256*256*256*gps[13] + 256*256*gps[14] + 256*gps[15] + gps[16];
west = temp > 1000000000;

deg = (temp % 1000000000) / 1000000;

min = (temp % 1000000) / 10000;

fractMin = (temp % 10000) / 10000.0;

longitude = (deg + (min + fractMin) / 60.0) * (west==07? 1 :-1);

/IR IR (]

start_sec = 256*256*256*gps[18] + 256*256*gps[19] + 256*gps[20] + gps[21];
start_us = 256*256*gps[22] + 256*gps[23] + gps[24];

/MR EE RS (8]

end_sec = 256*256*256*gps[26] + 256*256*gps[27] + 256*gps[28] + gps[29];
end_us = 256*256*gps[30] + 256*gps[31] + gps[32];

ELIENE!

now_sec = 256*256*256*gps[34] + 256*256*gps[35] + 256*gps[36] + gps[37];
now_us = 256*256*gps[38] + 256*gps[39] + gps[40];

/BT [E]

exposure = (end_sec - start_sec) * 1000 * 1000 + (end_us - start_us);

/15 IEEEEK IR

retVal = StopQHYCCDLive(camHamdle);
if(retVal == QHYCCD_SUCCESS)

{

printf(“Stop live capture successfully.\n");

//><H1 LED 0 GPS IfigE
retVal = SetQHYCCDGPSLedCalMode(camHandle, 0);
if(retVal == QHYCCD_SUCCESS)
{
printf(“Turn GPS LED off successfully.\n");
1
retVal = SetQHYCCDParam(camHandle, CAM_GPS, 0);
if(retVal == QHYCCD_SUCCESS)
{
printf(“Turn GPS off successfully.\n”);
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R T A GPS TRt AT AMESHR X KM, th2EAEGEIERNR 4 MEREHTIHTE, TEIX
AET, BUEXSRRBR—MER, FAMRERMSEHE GPS FEFEFEINE, THHR e

WE & HITHE GPS F R RBIRES:

int retVal = QHYCCD_ERROR;

char gps[44]={0};

int length = 0;

int imagew, imageh, bits, channels;

int seqNumber, tempNumber, width, height;
int status, pps;

int temp, deg, min, south, west;

double fractMin, latitude, longitude;

int start_sec, start_us, end_sec, end_us, now_sec, now_us;
double exposure;

/1B REHF GPS TigE
retVal = IsQHYCCDControlAvailable(camHandle, CAM_GPS);
if(retVal == QHYCCD_SUCCESS)

{

printf(“The camera can use GPS function.\n”);
}
//¥TFF GPS ThgE

retVal = SetQHYCCDParam(camHandle, CAM_GPS, 1.0);
if(retVal == QHYCCD_SUCCESS)

{
printf(“Turn GPS on successfully.\n”);

}

/MR B FHERESEFRIELSITIET, 5 PPS T E{E#:IE 1000000 RYENA], {X QHY174-GPS FHFE

retVal = SetQHYCCDGPSVCOXFreq(camHandle, 2);
if(retVal == QHYCCD_SUCCESS)

{
printf(“Set GPS VCOX frequency successfully.\n");

}

[FREREFCHINE A FIUE B, FERELIFERIZE, N QHY174-GPS FE
SetQHYCCDGPSPOSA(camHandle, 0, pos, 40);
SetQHYCCDGPSPOSB(camHandle, 0, pos, 40);

length = GetQHYCCDMemLength(camHandle);
ImgData = (uint8_t *)malloc(length);

int num =0;
[/ EEE TR
retVal = ExpQHYCCDSingleFrame(camHandle);

retVal = GetQHYCCDSingleFrame(camHandle, & magw, &imageh, &bits, &channels, ImgData);

if(retVal == QHYCCD_SUCCESS)

{
retVal = QHYCCD_ERROR,;
num ++;
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memcpy(gps, ImgData, 44);

//GPS IRZS

now_flag = (gps[33] / 16 ) %4;

//PPS THEUE

pps = 256*256*gps[41] + 256*gps[42] + gps[43];

//WiFr =

seqNumber = 256*256*256*gps[0] + 256*256*gps[1] + 256*gps[2] + gps[3];
/BB EE

width = 256*gps[5] + gps[6];

/B

height = 256*gps[7] + gps[8];

/15 E

temp = 256*256*256*gps[9] + 256*256*gps[10] + 256*gps[11] + gps[12];
south = temp > 1000000000;

deg = (temp % 1000000000) / 10000000;

min = (temp % 10000000) / 100000;

fractMin = (temp % 100000) / 100000.0;

latitude = (deg + (min + fractMin) / 60.0) * (south==07? 1 : -1);

[RE

temp = 256*256*256*gps[13] + 256*256*gps[14] + 256*gps[15] + gps[16];
west = temp > 1000000000;

deg = (temp % 1000000000) / 1000000;

min = (temp % 1000000) / 10000;

fractMin = (temp % 10000) / 10000.0;

longitude = (deg + (min + fractMin) / 60.0) * (west==07? 1 :-1);
/IR 4E R (8]

start_sec = 256*256*256*gps[18] + 256*256*gps[19] + 256*gps[20] + gps[21];
start_us = 256*256*gps[22] + 256*gps[23] + gps[24];

[R5 R A 8]

end_sec = 256*256*256*gps[26] + 256*256*gps[27] + 256*gps[28] + gps[29];
end_us = 256*256*gps[30] + 256*gps[31] + gps[32];

eI )

now_sec = 256*256*256*gps[34] + 256*256*gps[35] + 256*gps[36] + gps[37];
now_us = 256*256*gps[38] + 256*gps[39] + gps[40];

/R SR [E]

exposure = (end_sec - start_sec) * 1000 * 1000 + (end_us - start_us);

}

/15 IEEEEK IR

retVal = Cancel QHYCCDExposingAndReadout(camHamdle);
if(retVal == QHYCCD_SUCCESS)

{

printf(“Stop live capture successfully.\n");

}

//>< 1 LED 01 GPS IfigE
retVal = SetQHYCCDGPSLedCalMode(camHandle, 0);
if(retVal == QHYCCD_SUCCESS)
{
printf(“Turn GPS LED off successfully.\n");

}
retVal = SetQHYCCDParam(camHandle, CAM_GPS, 0);
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if(retVal == QHYCCD_SUCCESS)

{
printf(“Turn GPS off successfully.\n”);

}

47188 AntiRBI X7

BV AntiRBI I, HRX AT LUHBRZERNEE. FREERE, V08B s —hERtEE,
—IEEBRAEERERN S X FGERE, MBERLEE, sl —=—BRNGREM RS, IR
REFEIESE T .

{FRAKIER L) SetQHYCCDENableLiveModeAntiRBI, T J7xfEI{8HS:
int ret = QHYCCD_ERROR;
int num =0, length = 0;
int imagew, imageh, bits, channels;

//FFJ3 AntiRBI 23X

ret = SetQHYCCDEnableLiveModeAntiRBl(camHandle, 1);
if(ret == QHYCCD_SUCCESS)

{

printf(“Enable live mode AntiRBI successfully.\n”);

}

[FBRGEREAGEKEHFARAESZE
length = GetQHYCCDMemLength(camHandle);
ImgData = (uint8_t *)malloc(length);

/TR EEE TR
ret = BeginQHYCCDLive(camHandle);
if(ret == QHYCCD_SUCCESS)

{
printf(“Begin live successfully.\n”);
}
while(num < 100)
{
[FRBUE SR g 53R
ret = GetQHYCCDLiveFrame(camHandle, & magew, &imageh, &bits, &channels, ImgData);
if(ret == QHYCCD_SUCCESS)
{
printf(“Get live frame successfully.\n”);
num ++;
}
}
48.1%E Burst ==

Burst B BESBXW— N FER, AHEXTHEVASESMEEEGEE, MESSHHRPE
HIfES, YBKEIESZE, AVSESEEIInEE, HHEGIEATORE.
BHIBEEIENE,
1A T (EF Burst #23CHY, 88—)K Burst fHi< /> —3K, FIINIRE startend J5 16, Hiit 2345 AIERE,
MSEpr S —R Burst AT R4 345, 2 2T EKE, FXRZ EHAER UEEIRE Burst B
2345, XN O@AFEEEHITEE.
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2.QHY2020,QHY4040 % I IR Y B R IHE SRR S & [start+l,end-1] B2KBEHX TEHERHNZE
[start+2,end]

3HENINGEREN I RIZEN end EEER A, HYIFEA burst EXELEHBELEE, R EEIFEHYIFEA IDLE
RSFEHEIRE start end KAHX burst #1E

FEEERX T LUERILThEE, AR REE EnableQHYCCDBuUrstMode. EnableQHYCCDBurstCountFun.
ResetQHYCCDFrameCounter. SetQHYCCDBurstModeStartEnd. SetQHYCCDBurstIDLE. ReleaseQHYCCDBurstIDLE.
SetQHYCCDBurstModePatchNumber, T Burst 2 IR GRS :
int ret = QHYCCD_ERROR;
int num =0, length = 0;
int start, end;
int imagew, imageh, bits, channels;

[IFBRGEREAGEKEFARAESZE
length = GetQHYCCDMemLength(camHandle);
ImgData = (uint8_t *)malloc(length);

[/FF 3 burst 3

ret = EnableQHYCCDBurstMode(camHandle, true);
if(ret == QHYCCD_SUCCESS)

{

printf(“Enable burst mode successfully.\n”);

}

[ZB TR RIS, BV S A iEb
start=1;

end =3;

ret = SetQHYCCDBurstModeStartEnd(camHandle, start, end);
if(ret == QHYCCD_SUCCESS)

{

printf(“Set burst mode start end successfully.\n”);

}

/PEEWEHIEE, BEREGEIET RS

ret = SetQHYCCDBurstModePatchNumber(camhandle, 32001);
if(ret == QHYCCD_SUCCESS)

{

printf(“Set burst mode patch number successfully.\n”);

}

[/ TR ESAE R

ret = BeginQHYCCDLive(camHandle);
if(ret == QHYCCD_SUCCESS)

{

printf(“Begin live successfully.\n");

1

/BN ERGEIE, RS FEZE SetQHYCCDBuUrstIDLE F1 ReleaseQHYCCDBurstIDLE — 3257 FH
ret = SetQHYCCDBurstIDLE(camHandle);

if(ret == QHYCCD_SUCCESS)
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{
printf(“Set burst mode IDLE successfully.\n”);
ret = ReleaseQHYCCDBurstIDLE(camHandle);
if(ret == QHYCCD_SUCCESS)
{

printf(“Release burst mode IDLE successfully.\n”);

}

}

[FREUE S R R 50 4R

while(true)

{

retVal = GetQHYCCDLiveFrame(camHandle, &imagew, & mageh, &bits, &channels, ImgData);
if(retVal == QHYCCD_SUCCESS)

{

printf(“Get live frame successfully.\n”);
num ++;

}

[E: BT burst ERXEGRZEAFTELERESER, MEHETHEBERESENIAE, FNERESE
KA AEFHIRE start. end

491 BIM A ERK

REMRVMNAALTIEE, MATIEES AR, 27 2fAMEm AT LKL .

AATIRE, MIMNBLZEMAES RGN EE, MAEXFRNET AR IERRENERE
RECREFENTHAERES, KNFTEMIMNBBAMELZESEEN, BNBEIMELZESHERSTIRE
¥, BX T EERRINEGEER A TTRNEGEE, MAESAARRGESE, WAl ABRES~4E.

AL, EVNABEGNSBEEEBRXHEXRMET, FTRMRBIHCHREHEIHNBRAER.

BIAESAE XA AT AL TR, FARMEVNEEZIIGEERER, A LAER{E A LR AL
WtThee, WARAREREF—1.

EEMAVIEUERLINEE, EXAEIRE BING 28R, NHMEeEX T EARHITHRIREES, &
B ER#A 1sQHYCCDControlAvailable. GetQHYCCDParamMinMaxStep. SetQHYCCDTrigerFunction-
SetQHYCCDTrigerMode, T~ Jy B2yt 7{ T {58 FH L ThRE A9 R 4K AD -
int retVal = QHYCCD_ERROR;
double min, max, step;

/BN RE A TIRE

retVal = IsQHYCCDControlAvailable(camHandle, CAM_TRIGER_INTERFACE);
iif(retVal == QHYCCD_SUCCESS)

{

printf(“This camera can use trigger function.\n");

}
/ERBR R B2 O B B A 2 AR

uint32_t num =0;
retVal = GetQHYCCDTrigerInterfaceNumber(camhandle, &num);
if(num > 1)
{
char name[40] ={0 };
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for(inti=0;i<num;i++)

{
retVal = GetQHYCCDTrigerInterName(camhandle, i, name);
if(retVal == QHYCCD_SUCCESS)
{
printf(“Get triger interface successfully.\n");
}
}
}
[[EEMAZEN

retVal = SetQHYCCDTrigerInterface(camhandle, 0);
if(retVal == QHYCCD_SUCCESS)

{

printf(“Set interface successfully.\n”);
}
[/ BERR A THEE

retVal = SetQHYCCDTrigerFunction(camHandle, true);
if(retVal == QHYCCD_SUCCESS)

{

printf(“Enable trigger mode successfully.\n”);

}

/] REf A& B HE T AE
retVal = EnableQHYCCDTrigerOut(camhandle);
if(retVal == QHYCCD_SUCCESS)

{

printf(“Enable trigger out successfully.\n");
}
[/ FHia R iR i

retVal = ExpQHYCCDSingleFrame(camHandle);
if(retVal = QHYCCD_ERROR)
{

printf(“Start single expose successfully.\n”);

}

//FEZE SR BN S £ R
retVal = GetQHYCCDSingleFrame(camHandle, &imagew, &imageh, &bpp, &channels, ImgData);
if(retVal == QHYCCD_SUCCESS)

{

printf(“Get single frame successfully.\n");
}
/185 REE a1

retVal = CancelQHYCCDExposingAndReadout(camhandle);
if(retVal == QHYCCD_SUCCESS)
{

printf(“Stop single capture successfully.\n");

}
o A2 4 R RE A 50 B -
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BRIENMPMAEOB®RM, —FE GPI0OEO, S—FE SMAEO.

EEA GPIO 20O, HATENFHEENBFEERETES . ATRUEY GPIO EOEHIfA NMETE
QHY4040. QHY4040PRO. QHY600. QHY268. QHY461. QHY411l, XLELFBHNII A TRELHLL , (BEEfAHE
FEAE, QHYA040 £ 2.5V fili% , QHY4040PRO. QHY600. QHY268. QHY461. QHY411 &2 1.8V &, DIt

A 6PIN GPIO KRN NG, TRE A BRI EE RIRE KT RRRE:

Camera Trigger Connection 1

Connect to camera Direction GND

Camera Trigger Connection 2

MI AN A

Al
Connect to camera Direction GND

XAEFHEEARRBBYEZE ARG, Connectionl [ Trigger Out FEE[E E ~ 5V, Connection2 [ Trigger Out
S 1.8V 5 2.5V, QHY4040PRO. QHY600. QHY268. QHY461. QHY411l Jy 1.8V, QHY4040 J3 2.5V. H4h
FBEIEHIZE, QHY4040 % QHY4040PRO FAT-REMF R, HAE[RIAY{E A Trigger In 5 Trigger Out FREY— I
BEo
RS AR 5 AR -
http://note.youdao.com/noteshare?id=4b265780689cadb651452299be5b19dd&sub=6D04551AD06E41548FE9D3
41BCODCA8E

B R{EH SMA i 52 O FIAE#H17E QHY4040. QHY411ERIS. QHY461. QHY550. QHY990. QHY991. QHY21.
QHY22. QHY23. A RFIMEHL, FTEFEA SMA E QL NAENEEREBNBFEFRE, 34 1.8~2.5V, /NF
20mA FIEREEIN, A FINATERMA, SMABOWSAIE, SMNEHEHORN GND. S5, LR SMA
& EOMNETNRLE— Trigger In 20, & Trigger Out [0, HE L X BEFF Trigger In ThEE.
https://note.youdao.com/share/?token=B19CB8A8576141279B0AB6E16913792D&gid=7234866
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. RBIARRE

1R

#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>

#include <string.h>

#include "ghyccd.h"

int main(int argc,char *argv[])

{

int num =0;

ghyccd_handle *camhandle = NULL;
int ret = QHYCCD_ERROR,;
charid[32];

int found = 0;

unsigned int w,h,bpp,channels;
unsigned char *ImgData;

double chipw,chiph,pixelw,pixelh;

/191451 SDK
ret = InitQHYCCDResource();
if(ret == QHYCCD_ERROR)

{
printf("Init SDK failed\n");
goto failure;

}

//F3FEAE

num = ScanQHYCCD();

if(num <= 0)

{
printf("Not Found QHYCCD camera.\n\n");
goto failure;

}

//FRERARHL 1D
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for(inti = 0;i < num;i++)

{
ret = GetQHYCCDId(i,id);
if(ret == QHYCCD_SUCCESS)
{
printf("connected a camera,id is %s\n",id);
found = 1;
break;
}
}
if(found == 1)
{

/IFTFEREA, REUR & A14H
camhandle = OpenQHYCCD(id);
if(camhandle == NULL)
{
printf("Open QHYCCD fail \n");
goto failure;

/REIREEL
ret = SetQHYCCDReadMode(camhandle, 0);
if(ret == QHYCCD_ERROR)
{
printf("Set read mode failed.\n");
goto failure;

/R EBWHRT
ret = SetQHYCCDStreamMode(camhandle, 0);
if(ret == QHYCCD_ERROR)
{
printf("Set stream mode failed.\n");
goto failure;

/1R AR

ret = InitQHYCCD(camhandle);

if(ret == QHYCCD_ERROR)

{
printf("Init camera failed.\n",ret);
goto failure;
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[FREVENEHE R
ret = GetQHYCCDChiplInfo(camhandle,&chipw,&chiph,&w,&h,&pixelw,&pixelh,&bpp);
if(ret == QHYCCD_SUCCESS)

{
printf("GetQHYCCDChipInfo success!\n");
printf("CCD/CMOS chip information:\n");
printf("Chip width %3f mm,Chip height %3f mm\n",chipw,chiph);
printf("Chip pixel width %3f um,Chip pixel height %3f um\n",pixelw,pixelh);
printf("Chip Max Resolution is %d x %d,depth is %d\n",w,h,bpp);
}
else
{
printf("GetQHYCCDChiplnfo fail\n");
goto failure;
}
/1% E& BIN

ret = SetQHYCCDBinMode(camhandle, cambinx, cambiny);
if(ret == QHYCCD_ERROR)
{

printf("Set BIN mode failed.\n");

goto failure;

/R B D HRE
ret = SetQHYCCDResolution(camhandle, 0, 0, w, h);
if(ret == QHYCCD_ERROR)
{
printf("Set resolution failed.\n");
goto failure;

//1% & Color
ret = IsQHYCCDControlAvailable(camhandle,CAM_IS_COLOR);
if(ret == QHYCCD_SUCCESS)
{
printf("This is a color camera.\n");
ret = SetQHYCCDDebayerOnOff(camhandle,false);
if(ret == QHYCCD_ERROR)
{
printf(“Setup color failed.\n");
goto failure;
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/1% & Bits
ret = IsQHYCCDControlAvailable(camhandle, CONTROL_TRANSFERBIT);
if(ret == QHYCCD_SUCCESS)
{
ret = SetQHYCCDParam(camhandle, CONTROL_TRANSFERBIT, 16);
if(ret == QHYCCD_ERROR)

{
printf("Set bits failed.\n");
goto failure;
}
}
/1% & Traffic

ret = ISQHYCCDControlAvailable(camhandle, CONTROL_USBTRAFFIC);
if(ret == QHYCCD_SUCCESS)
{
ret = SetQHYCCDParam(camhandle, CONTROL_USBTRAFFIC, 30);
if(ret == QHYCCD_ERROR)

{
printf("SetQHYCCDParam CONTROL_USBTRAFFIC failed.\n");
goto failure;
}
}
/% E Gain

ret = ISQHYCCDControlAvailable(camhandle, CONTROL_GAIN);
if(ret == QHYCCD_SUCCESS)
{
ret = SetQHYCCDParam(camhandle, CONTROL_GAIN,30);
if(ret == QHYCCD_ERROR)
{
printf("Set gain failed.\n");
goto failure;

/1% & Offset
ret = ISQHYCCDControlAvailable(camhandle, CONTROL_OFFSET);
if(ret == QHYCCD_SUCCESS)
{
ret = SetQHYCCDParam(camhandle, CONTROL_OFFSET,10);
if(ret == QHYCCD_ERROR)
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printf("Set offset failed.\n");
goto failure;

//7%E& DDR
ret = IsQHYCCDControlAvailable(camhandle, CONTROL_DDR);
if(ret == QHYCCD_SUCCESS)
{
ret = SetQHYCCDParam(camhandle,CONTROL_DDR,1.0);
if(ret == QHYCCD_ERROR)
{
printf("Set DDR failed.\n");
goto failure;

/& BB KR E]
ret = SetQHYCCDParam(camhandle, CONTROL_EXPOSURE, 1000000);
if(ret == QHYCCD_ERROR)
{
printf("Set expose time failed.\n");
goto failure;

/IFRBEGEREAGEKE, AERNGFZE
uint32_t length = GetQHYCCDMemLength(camhandle);
if(length > 0)

{
ImgData = (unsigned char *)malloc(length);
memset(ImgData,0,length);

}

else

{
printf("Get the min memory space length failure \n");
goto failure;

}

/1T IR

ret = ExpQHYCCDSingleFrame(camhandle);
if( ret == QHYCCD_ERROR )
{

printf("Start single expose failed.\n");
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goto failure;

[/3RER E 1R 24
ret = GetQHYCCDSingleFrame(camhandle,&w,&h,&bpp,&channels,ImgData);
if(ret == QHYCCD_SUCCESS)

{
printf("Get single frame succeessfully.\n");
//show the image,this function need you do in software
}
else
{
printf("Get single frame failed.\n",ret);
}

delete(lImgData);

}

else

{
printf("The camera is not QHYCCD camera or other error. \n");
goto failure;

}

if(camhandle)

{
//E5RABNAAER
ret = CancelQHYCCDExposingAndReadout(camhandle);
if(ret == QHYCCD_ERROR)
{
printf("Cancel exposing and readout failed.\n");
goto failure;

/1< EIFEAN

ret = CloseQHYCCD(camhandle);

if(ret == QHYCCD_ERROR)

{
printf("Close camera failed.\n");
goto failure;

/1T SDK ZR
ret = ReleaseQHYCCDResource();
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if(ret == QHYCCD_ERROR)

{
printf("Rlease SDK resource failed.\n");
goto failure;
}
return O;
failure:

printf("Some fatal error happened.\n");
return 1;

2GR

#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>
#include <string.h>
#include "ghyccd.h"

int main(int argc,char *argv[])

{
int num =0;
ghyccd_handle *camhandle = NULL;
int ret = QHYCCD_ERROR;
charid[32];
int found = 0;
unsigned int w,h,bpp,channels;
unsigned char *ImgData;
double chipw,chiph,pixelw,pixelh;

/199)%a1k SDK
ret = InitQHYCCDResource();
if(ret == QHYCCD_ERROR)
{
printf("Init SDK failed!\n");
goto failure;

[/F3FEFE
num = ScanQHYCCD();
if(num <= 0)

{
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printf("Not Found QHYCCD camera.\n\n");
goto failure;

//3RELARHL 1D

for(inti = 0;i < num;i++)

{
ret = GetQHYCCDId(i,id);
if(ret == QHYCCD_SUCCESS)
{
printf("connected a camera,id is %s\n",id);
found = 1;
break;
}
}
if(found == 1)
{

/IFTFEREA, FREUR & A1AE
camhandle = OpenQHYCCD(id);
if(camhandle == NULL)
{
printf("Open QHYCCD fail \n");
goto failure;

/REIFREEL
ret = SetQHYCCDReadMode(camhandle, 0);
if(ret == QHYCCD_ERROR)
{
printf("Set read mode failed.\n");
goto failure;

/REBESEL
ret = SetQHYCCDStreamMode(camhandle, 1);
if(ret == QHYCCD_ERROR)
{
printf("Set stream mode failed.\n");
goto failure;

/118 B AL
ret = InitQHYCCD(camhandle);
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if(ret == QHYCCD_ERROR)

{
printf("Init camera failed.\n",ret);
goto failure;

[FREVENEHE R
ret = GetQHYCCDChiplInfo(camhandle,&chipw,&chiph,&w,&h,&pixelw,&pixelh,&bpp);
if(ret == QHYCCD_SUCCESS)

{
printf("GetQHYCCDChipInfo success!\n");
printf("CCD/CMOS chip information:\n");
printf("Chip width %3f mm,Chip height %3f mm\n",chipw,chiph);
printf("Chip pixel width %3f um,Chip pixel height %3f um\n",pixelw,pixelh);
printf("Chip Max Resolution is %d x %d,depth is %d\n",w,h,bpp);
}
else
{
printf("GetQHYCCDChiplInfo fail\n");
goto failure;
}
/1% E& BIN

ret = SetQHYCCDBinMode(camhandle, cambinx, cambiny);
if(ret == QHYCCD_ERROR)
{

printf("Set BIN mode failed.\n");

goto failure;

/R E D HRE
ret = SetQHYCCDResolution(camhandle, 0, 0, w, h);
if(ret == QHYCCD_ERROR)
{
printf("Set resolution failed.\n");
goto failure;

//1% & Color
ret = IsQHYCCDControlAvailable(camhandle,CAM_IS_COLOR);
if(ret == QHYCCD_SUCCESS)
{
printf("This is a color camera.\n");
ret = SetQHYCCDDebayerOnOff(camhandle,false);
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if(ret == QHYCCD_ERROR)

{
printf(“Setup color failed.\n”);
goto failure;
}
}
/1% & Bits

ret = ISQHYCCDControlAvailable(camhandle, CONTROL_TRANSFERBIT);
if(ret == QHYCCD_SUCCESS)

{
ret = SetQHYCCDParam(camhandle, CONTROL_TRANSFERBIT, 16);
if(ret == QHYCCD_ERROR)
{
printf("Set bits failed.\n");
goto failure;
}
}
/% E Gain

ret = ISQHYCCDControlAvailable(camhandle, CONTROL_GAIN);
if(ret == QHYCCD_SUCCESS)

{

ret = SetQHYCCDParam(camhandle, CONTROL_GAIN,30);
if(ret == QHYCCD_ERROR)
{

printf("Set gain failed.\n");

goto failure;

/1% & Offset
ret = ISQHYCCDControlAvailable(camhandle, CONTROL_OFFSET);
if(ret == QHYCCD_SUCCESS)

{
ret = SetQHYCCDParam(camhandle, CONTROL_OFFSET,10);
if(ret == QHYCCD_ERROR)
{
printf("Set offset failed.\n");
goto failure;
}
}
/1% & Traffic
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ret = ISQHYCCDControlAvailable(camhandle, CONTROL_USBTRAFFIC);
if(ret == QHYCCD_SUCCESS)
{
ret = SetQHYCCDParam(camhandle, CONTROL_USBTRAFFIC, 30);
if(ret == QHYCCD_ERROR)
{
printf("SetQHYCCDParam CONTROL_USBTRAFFIC failed.\n");

goto failure;

//1% & red balance
ret = IsQHYCCDControlAvailable(camhandle, CONTROL_WBR);
if(ret == QHYCCD_SUCCESS)
{
ret = SetQHYCCDParam(camhandle, CONTROL_WBR,30.0);
if(ret == QHYCCD_ERROR)
{
printf("Set red balance failed.\n");
goto failure;

//1% & green balance
ret = IsQHYCCDControlAvailable(camhandle, CONTROL_WBG);
if(ret == QHYCCD_SUCCESS)
{
ret = SetQHYCCDParam(camhandle, CONTROL_WBG,30.0);
if(ret == QHYCCD_ERROR)
{
printf("Set green balance failed.\n");
goto failure;

//1% & blue balance
ret = IsQHYCCDControlAvailable(camhandle, CONTROL_WBB);
if(ret == QHYCCD_SUCCESS)
{
ret = SetQHYCCDParam(camhandle, CONTROL_WABB,30.0);
if(ret == QHYCCD_ERROR)
{
printf("Set blue balance failed.\n");
goto failure;
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//1% & brightness
ret = ISQHYCCDControlAvailable(camhandle, CONTROL_BRIGHTNESS);
if(ret == QHYCCD_SUCCESS)

{

ret = SetQHYCCDParam(camhandle, CONTROL_BRIGHTNESS,0.0);
if(ret == QHYCCD_ERROR)
{

printf("Set brightness failed.\n");

goto failure;

//1% & contrast
ret = ISQHYCCDControlAvailable(camhandle, CONTROL_CONTRAST);
if(ret == QHYCCD_SUCCESS)

{

ret = SetQHYCCDParam(camhandle, CONTROL_CONTRAST,0.0);
if(ret == QHYCCD_ERROR)
{

printf("Set contrast failed.\n");

goto failure;

/% E Gamma
ret = ISQHYCCDControlAvailable(camhandle, CONTROL_GAMMA);
if(ret == QHYCCD_SUCCESS)

{

ret = SetQHYCCDParam(camhandle, CONTROL_GAMMA,1.0);
if(ret == QHYCCD_ERROR)

{
printf("Set gamma failed.\n");
goto failure;
}
}
//1% & DDR

ret = ISQHYCCDControlAvailable(camhandle, CONTROL_DDR);
if(ret == QHYCCD_SUCCESS)

{

ret = SetQHYCCDParam(camhandle, CONTROL_DDR,1.0);
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if(ret == QHYCCD_ERROR)

{
printf("Set DDR failed.\n");
goto failure;
}
}
/BB KR E]

ret = SetQHYCCDParam(camhandle, CONTROL_EXPOSURE, 10000);
if(ret == QHYCCD_ERROR)
{

printf("Set expose time failed.\n");

goto failure;

/IFRBEGEREAGEKE, FERNFZE
uint32_t length = GetQHYCCDMemLength(camhandle);
if(length > 0)

{
ImgData = (unsigned char *)malloc(length);
memset(ImgData,0,length);

}

else

{
printf("Get the min memory space length failure \n");
goto failure;

}

/1T IR

ret = BeginQHYCCDLive(camhandle);

if( ret == QHYCCD_ERROR )

{
printf("Start live expose failed.\n");
goto failure;

int fame = 0;

/3RE E R ¥ E

while(frame < 100)

{
ret = QHYCCD_ERROR;
while(ret != QHYCCD_SUCCESS)

{
ret = GetQHYCCDLiveFrame(camhandle,&w,&h,&bpp,&channels,ImgData);

98



[/ aQHYceD

printf("Get live frame succeessfully.\n");
frame ++;

//show the image,this function need you do in software

delete(lImgData);

}

else

{
printf("The camera is not QHYCCD camera or other error. \n");
goto failure;

}

if(camhandle)

{
/185 KAV R
ret = StopQHYCCDLive(camhandle);

if(ret == QHYCCD_ERROR)
{
printf("Stop live capture failed.\n");

goto failure;

/1< EIFEN
ret = CloseQHYCCD(camhandle);
if(ret == QHYCCD_ERROR)
{
printf("Close camera failed.\n");

goto failure;

/T SDK IR
ret = ReleaseQHYCCDResource();
if(ret == QHYCCD_ERROR)

{
printf("Rlease SDK resource failed.\n");
goto failure;

}

return O;
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failure:
printf("Some fatal error happened.\n");
return 1;

3. ESEA YR EEI. BIN R HiEE

#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>
#include <string.h>
#include "ghyccd.h"

int main(int argc,char *argv[])

{
int num =0;
ghyccd_handle *camhandle = NULL;
int ret = QHYCCD_ERROR;
charid[32];
int found = 0;
int fame = 0;
unsigned int w,h,bpp,channels;
unsigned char *ImgData;
double chipw,chiph,pixelw,pixelh;

/%198 1k SDK
ret = InitQHYCCDResource();
if(ret == QHYCCD_ERROR)

{
printf("Init SDK failed\n");
goto failure;

}

//F3EAE

num = ScanQHYCCD();

if(num <= 0)

{
printf("Not Found QHYCCD camera.\n\n");
goto failure;

}

//3REXAEA 1D
for(int i = 0;i < num;i++)

{
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ret = GetQHYCCDId(i, id);
if(ret == QHYCCD_SUCCESS)

{
printf("connected a camera,id is %s\n",id);
found = 1;
break;
}
}
if(found == 1)
{

/IFTFEREA, REUR & A1AE
camhandle = OpenQHYCCD(id);
if(camhandle == NULL)
{
printf("Open QHYCCD fail \n");
goto failure;

/NREZEEEL 0
ret = SetQHYCCDReadMode(camhandle, 0);
if(ret == QHYCCD_ERROR)
{
printf("Set read mode failed.\n");
goto failure;

/REBESEEL
ret = SetQHYCCDStreamMode(camhandle, 1);
if(ret == QHYCCD_ERROR)
{
printf("Set stream mode failed.\n");
goto failure;

/1R AR

ret = InitQHYCCD(camhandle);

if(ret == QHYCCD_ERROR)

{
printf("Init camera failed.\n",ret);
goto failure;

/FRBABHEEHHE R
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ret = GetQHYCCDChiplInfo(camhandle,&chipw,&chiph,&w,&h,&pixelw,&pixelh,&bpp);
if(ret == QHYCCD_SUCCESS)

{
printf("GetQHYCCDChipInfo success!\n");
printf("CCD/CMOS chip information:\n");
printf("Chip width %3f mm,Chip height %3f mm\n",chipw,chiph);
printf("Chip pixel width %3f um,Chip pixel height %3f um\n",pixelw,pixelh);
printf("Chip Max Resolution is %d x %d,depth is %d\n",w,h,bpp);
}
else
{
printf("GetQHYCCDChiplnfo fail\n");
goto failure;
}

/1% & BIN =3y 1X1
cambinx = 1;
cambiny = 1;
ret = SetQHYCCDBinMode(camhandle, cambinx, cambiny);
if(ret == QHYCCD_ERROR)
{
printf("Set BIN mode failed.\n");
goto failure;
}
ret = SetQHYCCDResolution(camhandle, 0, 0, w/cambinx, h/cambiny);
if(ret == QHYCCD_ERROR)
{
printf("Set resolution failed.\n");
goto failure;

/R EEHIER A RAW16
ret = ISQHYCCDControlAvailable(camhandle,CAM_IS_COLOR);
if(ret == QHYCCD_SUCCESS)

{
printf("This is a color camera.\n");
ret = SetQHYCCDDebayerOnOff(camhandle,false);
if(ret == QHYCCD_ERROR)
{
printf(“Setup color failed.\n”);
goto failure;
}
}

ret = ISQHYCCDControlAvailable(camhandle, CONTROL_TRANSFERBIT);
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if(ret == QHYCCD_SUCCESS)

{
ret = SetQHYCCDParam(camhandle, CONTROL_TRANSFERBIT, 16);
if(ret == QHYCCD_ERROR)

{
printf("Set bits failed.\n");
goto failure;
}
}
/1% & Traffic

ret = ISQHYCCDControlAvailable(camhandle, CONTROL_USBTRAFFIC);
if(ret == QHYCCD_SUCCESS)
{
ret = SetQHYCCDParam(camhandle, CONTROL_USBTRAFFIC, 30);
if(ret == QHYCCD_ERROR)

{
printf("SetQHYCCDParam CONTROL_USBTRAFFIC failed.\n");
goto failure;
}
}
/% E Gain

ret = ISQHYCCDControlAvailable(camhandle, CONTROL_GAIN);
if(ret == QHYCCD_SUCCESS)
{
ret = SetQHYCCDParam(camhandle, CONTROL_GAIN,30);
if(ret == QHYCCD_ERROR)
{
printf("Set gain failed.\n");
goto failure;

/1% & Offset
ret = IsQHYCCDControlAvailable(camhandle, CONTROL_OFFSET);
if(ret == QHYCCD_SUCCESS)
{
ret = SetQHYCCDParam(camhandle, CONTROL_OFFSET,10);
if(ret == QHYCCD_ERROR)
{
printf("Set offset failed.\n");
goto failure;
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//7%E& DDR
ret = IsQHYCCDControlAvailable(camhandle, CONTROL_DDR);
if(ret == QHYCCD_SUCCESS)
{
ret = SetQHYCCDParam(camhandle, CONTROL_DDR,1.0);
if(ret == QHYCCD_ERROR)
{
printf("Set DDR failed.\n");
goto failure;

/& BB KR E]
ret = SetQHYCCDParam(camhandle, CONTROL_EXPOSURE, 1000000);
if(ret == QHYCCD_ERROR)
{
printf("Set expose time failed.\n");
goto failure;

/IFRBEGEREANGEKE, FERNGFZE
uint32_t length = GetQHYCCDMemLength(camhandle);
if(length > 0)

{
ImgData = (unsigned char *)malloc(length);
memset(ImgData,0,length);

}

else

{
printf("Get the min memory space length failure \n");
goto failure;

}

/1T IR

ret = BeginQHYCCDLive(camhandle);
if( ret == QHYCCD_ERROR )
{

printf("Start live expose failed.\n");
goto failure;

/3REE B R
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while(frame < 100)

{
ret = QHYCCD_ERROR;
while(ret != QHYCCD_SUCCESS)

{

ret = GetQHYCCDLiveFrame(camhandle,&w,&h,&bpp,&channels,ImgData);

printf("Get live frame succeessfully.\n");

frame ++;

//show the image,this function need you do in software

/15 RABAAAEE

ret = StopQHYCCDLive(camhandle);

if(ret == QHYCCD_ERROR)

{
printf("Stop live capture failed.\n");
goto failure;

/**********************************************************************************/

[k NEHEEXAREFNRERER. BIN EX. HERI, HEMREMXSE **/

/**********************************************************************************/

//EFREARERR 1
ret = SetQHYCCDReadMode(camhandle, 1);
if(ret == QHYCCD_ERROR)
{
printf("Set read mode failed.\n");
goto failure;

/REBESEL
ret = SetQHYCCDStreamMode(camhandle, 1);
if(ret == QHYCCD_ERROR)
{
printf("Set stream mode failed.\n");
goto failure;

/13138 (LR
ret = InitQHYCCD(camhandle);
if(ret == QHYCCD_ERROR)
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printf("Init camera failed.\n",ret);
goto failure;

//EFHTRE BIN 21/ 2X2 BIN
cambinx = 2;
cambiny = 2;
ret = SetQHYCCDBinMode(camhandle, cambinx, cambiny);
if(ret == QHYCCD_ERROR)
{
printf("Set BIN mode failed.\n");
goto failure;
}
ret = SetQHYCCDResolution(camhandle, 0, 0, w/cambinx, h/cambiny);
if(ret == QHYCCD_ERROR)
{
printf("Set resolution failed.\n");

goto failure;

//EFNR B EIEZ N RAWS
ret = ISQHYCCDControlAvailable(camhandle,CAM_IS_COLOR);
if(ret == QHYCCD_SUCCESS)

{
printf("This is a color camera.\n");
ret = SetQHYCCDDebayerOnOff(camhandle, false);
if(ret == QHYCCD_ERROR)
{
printf(“Setup color failed.\n");
goto failure;
}
}

ret = ISQHYCCDControlAvailable(camhandle, CONTROL_TRANSFERBIT);
if(ret == QHYCCD_SUCCESS)

{
ret = SetQHYCCDParam(camhandle, CONTROL_TRANSFERBIT, 8);
if(ret == QHYCCD_ERROR)
{
printf("Set bits failed.\n");
goto failure;
}
}
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//ZE Gain
ret = IsQHYCCDControlAvailable(camhandle, CONTROL_GAIN);
if(ret == QHYCCD_SUCCESS)
{
ret = SetQHYCCDParam(camhandle,CONTROL_GAIN,30);
if(ret == QHYCCD_ERROR)
{
printf("Set gain failed.\n");
goto failure;

/1% & Offset
ret = ISQHYCCDControlAvailable(camhandle, CONTROL_OFFSET);
if(ret == QHYCCD_SUCCESS)
{
ret = SetQHYCCDParam(camhandle,CONTROL_OFFSET,10);
if(ret == QHYCCD_ERROR)

{
printf("Set offset failed.\n");
goto failure;
}
}
/1% & Traffic

ret = ISQHYCCDControlAvailable(camhandle, CONTROL_USBTRAFFIC);
if(ret == QHYCCD_SUCCESS)

{
ret = SetQHYCCDParam(camhandle, CONTROL_USBTRAFFIC, 30);
if(ret == QHYCCD_ERROR)
{
printf("SetQHYCCDParam CONTROL_USBTRAFFIC failed.\n");
goto failure;
}
}

//1% & red balance
ret = ISQHYCCDControlAvailable(camhandle, CONTROL_WBR);
if(ret == QHYCCD_SUCCESS)
{
ret = SetQHYCCDParam(camhandle, CONTROL_WBR,30.0);
if(ret == QHYCCD_ERROR)
{
printf("Set red balance failed.\n");
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goto failure;

/%8 green balance
ret = ISQHYCCDControlAvailable(camhandle, CONTROL_WBG);
if(ret == QHYCCD_SUCCESS)

{
ret = SetQHYCCDParam(camhandle, CONTROL_WBG,30.0);
if(ret == QHYCCD_ERROR)
{
printf("Set green balance failed.\n");
goto failure;
}
}

//1% & blue balance
ret = ISQHYCCDControlAvailable(camhandle, CONTROL_WBB);
if(ret == QHYCCD_SUCCESS)

{
ret = SetQHYCCDParam(camhandle, CONTROL_WABB,30.0);
if(ret == QHYCCD_ERROR)
{
printf("Set blue balance failed.\n");
goto failure;
}
}

//1% & brightness
ret = ISQHYCCDControlAvailable(camhandle, CONTROL_BRIGHTNESS);
if(ret == QHYCCD_SUCCESS)

{
ret = SetQHYCCDParam(camhandle, CONTROL_BRIGHTNESS,0.0);
if(ret == QHYCCD_ERROR)
{
printf("Set brightness failed.\n");
goto failure;
}
}

//1% & contrast

ret = ISQHYCCDControlAvailable(camhandle, CONTROL_CONTRAST);
if(ret == QHYCCD_SUCCESS)

{
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ret = SetQHYCCDParam(camhandle, CONTROL_CONTRAST,0.0);
if(ret == QHYCCD_ERROR)
{

printf("Set contrast failed.\n");

goto failure;

/% E Gamma
ret = ISQHYCCDControlAvailable(camhandle, CONTROL_GAMMA);
if(ret == QHYCCD_SUCCESS)
{
ret = SetQHYCCDParam(camhandle, CONTROL_GAMMA,1.0);
if(ret == QHYCCD_ERROR)

{
printf("Set gamma failed.\n");
goto failure;
}
}
//1%& DDR

ret = ISQHYCCDControlAvailable(camhandle, CONTROL_DDR);
if(ret == QHYCCD_SUCCESS)
{
ret = SetQHYCCDParam(camhandle, CONTROL_DDR,1.0);
if(ret == QHYCCD_ERROR)

{
printf("Set DDR failed.\n");
goto failure;
}
}
[/ & B IR ERT[E]

ret = SetQHYCCDParam(camhandle, CONTROL_EXPOSURE, 10000);
if(ret == QHYCCD_ERROR)
{

printf("Set expose time failed.\n");

goto failure;
}
/IR

ret = BeginQHYCCDLive(camhandle);
if( ret == QHYCCD_ERROR )
{
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printf("Start live expose failed.\n");

goto failure;
}
/BRER B & E R
while(frame < 100)
{
ret = QHYCCD_ERROR;
while(ret != QHYCCD_SUCCESS)
{
ret = GetQHYCCDLiveFrame(camhandle,&w,&h,&bpp,&channels,ImgData);
}
printf("Get live frame succeessfully.\n");
frame ++;
//show the image,this function need you do in software
}
/G RABH IR

ret = StopQHYCCDLive(camhandle);
if(ret == QHYCCD_ERROR)
{
printf("Stop live capture failed.\n");
goto failure;

delete(lImgData);

}

else

{
printf("The camera is not QHYCCD camera or other error. \n");
goto failure;

}

if(camhandle)
{
/1< EIFEN
ret = CloseQHYCCD(camhandle);
if(ret == QHYCCD_ERROR)
{
printf("Close camera failed.\n");
goto failure;
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ret = ReleaseQHYCCDResource();

if(ret == QHYCCD_ERROR)

{

printf("Rlease SDK resource failed.\n");
goto failure;

}
}
return O;
failure:

printf("Some fatal error happened.\n");
return 1;

1]

4. FENHL B B & e RkER
BRI

#include <stdio.h>

#include <stdlib.h>

#include <unistd.h>

#include <string.h>

#include <pthread.h>

#include "ghyccd.h"

ghyccd_handle *camhandle = NULL;

int main(int argc,char *argv[])

{
uint32_t ret = QHYCCD_ERROR;
int num =0;
int found = 0;
charid[32];
double nowTemp, nowPWM;
int time =0;

ret = InitQHYCCDResource();

if(ret == QHYCCD_ERROR)

{
printf("Initialize SDK resource failed.\n");
goto failure;

QHYCCD
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num = ScanQHYCCD();
if(num <= 0)

{
printf("Not Found QHYCCD,please check the usblink or the power.\n");

goto failure;

for(inti = 0;i < num;i++)

{
ret = GetQHYCCDId(i,id);
if(ret == QHYCCD_SUCCESS)
{
printf("Connected to the first camera from the list,id is %s.\n",id);
found = 1;
}
}
if(found == 1)
{

camhandle = OpenQHYCCD(id);
if(camhandle == NULL)
{

printf("Open camera failed.\n");

goto failure;

ret = SetQHYCCDStreamMode(camhandle,0);
if(ret == QHYCCD_ERROR)
{

printf("Set stream mode failed.\n");

goto failure;

ret = InitQHYCCD(camhandle);
if(ret == QHYCCD_ERROR)
{

printf("Init camera failed.\n");

goto failure;

/*****************************************************************************/

[rreserees IR, WEXBERBEIRRE, CCOMABBILIRE s srrrrrrr/
[resenenssCMOS FHLAT AR IRE —R, WAILFERESR, ERIRrr e/
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/****************************************************************************/

//TBERZ I FB AL 10min
while(time < 600)

{
[REEBVRRE H-10 &
ret = SetQHYCCDParam(camhandle, CONTROL_COOLER, -10.0);
if(ret == QHYCCD_ERROR)
{
printf("Set target temperature failed.\n");
}
nowTemp = GetQHYCCDParam(camhandle, CONTROL_CURTEMP);//3REX K IR E
nowPWM = GetQHYCCDParam(camhandle,CONTROL_CURPWM);//3kEX 24 5] T 3%
printf("Temperature:%.1f° C,PWM:%.1f%%.\n",nowTemp,nowPWM/255.0 * 100);
time ++;
sleep(1000); //ZERY 1s
}
eIzt LN IbES

ret = SetQHYCCDParam(camhandle, CONTROL_MANULPWM, 0);
if(ret == QHYCCD_ERROR)
{

printf("Close camera cooler failed!(%d)\n",ret);

if(camhandle)

{

ret = CloseQHYCCD(camhandle);// % 241
if(ret == QHYCCD_ERROR)
{

printf("Close camera failed.\n");

goto failure;

ret = ReleaseQHYCCDResource();//B AN &R
if(ret == QHYCCD_ERROR)
{

printf("Rlease SDK resource failed.\n");

goto failure;
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return O;

failure:
printf("some fatal error happened\n");
return 1;

}

FrptE

#include <stdio.h>

#include <stdlib.h>

#include <unistd.h>

#include <string.h>

#include <pthread.h>

#include "ghyccd.h"

ghyccd_handle *camhandle = NULL;

int main(int argc,char *argv[])
{
int ret = QHYCCD_ERROR;
int found = 0, num = 0;
charid[32];

ret = InitQHYCCDResource();

if(ret == QHYCCD_ERROR)

{
printf("Initialize SDK resource failed.\n");
goto failure;

num = ScanQHYCCD();
if(num <= 0)

{

printf("Not Found QHYCCD,please check the usblink or the power.\n");

goto failure;

for(inti = 0;i < num;i++)

printf("Connected to the first camera from the list,id is %s.\n",id);

{
ret = GetQHYCCDId(i,id);
if(ret == QHYCCD_SUCCESS)
{
found = 1;
}
}
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if(found == 1)

{

camhandle = OpenQHYCCD(id);
if(camhandle == NULL)
{
printf("Open camera failed.\n");
goto failure;

ret = SetQHYCCDStreamMode(camhandle,0);
if(ret == QHYCCD_ERROR)
{
printf("Set stream mode failed.\n");
goto failure;

ret = InitQHYCCD(camhandle);
if(ret == QHYCCD_ERROR)

{
printf("Init camera failed.\n");
goto failure;

}

int time =0;

double nowTemp, nowPWM;

/*****************************************************************************/

[reessesesss ERER, WERBERESATIR, CCDABHIA CVMSO FEHLE++rrr++r/
/*****************************************************************************/
/PREFLTER T 70%
double pwm =70.0;
ret = SetQHYCCDParam(camhandle, CONTROL_MANULPWM, pwm / 100.0 * 255.0);
if(ret == QHYCCD_ERROR)
{
printf(“Set camera PWM failed.\n");

/SR EVARALRRE 10min

while(time < 600)

{
nowTemp = GetQHYCCDParam(camhandle, CONTROL_CURTEMP);//3KEXN L B2 E
nowPWM = GetQHYCCDParam(camhandle,CONTROL_CURPWM);//3kEX 24 5] T 3%

115



[/ aQHYceD

printf("Temperature:%.1f° C,PWM:%.1f%%.\n",nowTemp,nowPWM/255.0 * 100);

time ++;
sleep(1000); //FERT 1s

/1< EATBH L
ret = SetQHYCCDParam(camhandle, CONTROL_MANULPWM, 0);
if(ret == QHYCCD_ERROR)

{
printf("Close camera cooler failed!(%d)\n",ret);
}
}
if(camhandle)
{
ret = CloseQHYCCD(camhandle);// 3% 241
if(ret == QHYCCD_ERROR)
{
printf("Close QHYCCD failed.\n");
goto failure;
}
ret = ReleaseQHYCCDResource();//B I AHA % &
if(ret == QHYCCD_ERROR)
{
printf("Rlease SDK resource failed.\n");
goto failure;
}
}
return O;
failure:

printf("some fatal error happened\n");
return 1;

5. 78Rz

#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>
#include <string.h>
#include <pthread.h>
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#include "ghyccd.h"
ghyccd_handle *camhandle = NULL;

int main(int argc,char *argv[])

{

int ret = QHYCCD_ERROR;
int found =0, num =0;
charid[32];

double status;

ret = InitQHYCCDResource();//#]45 1k, SDK &R
if(ret == QHYCCD_ERROR)
{

printf("Initialize SDK resource failed.\n");
goto failure;

num = ScanQHYCCD();//F3 i 1E4/1
if(num <= 0)

{
printf("Not Found QHYCCD,please check the usblink or the power.\n");

goto failure;

for(inti = 0;i < num;i++)

{
ret = GetQHYCCDId(i,id);//F<EXFE4 ID
if(ret == QHYCCD_SUCCESS)
{
printf("Connected to the first camera from the list,id is %s.\n",id);
found = 1;
}
}
if(found == 1)
{

camhandle = OpenQHYCCD(id);//¥T F- 841
if(camhandle == NULL)

{

printf("Open camera failed.\n");
goto failure;

ret = SetQHYCCDReadMode(camhandle,0);//1% &1 H {21
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if(ret == QHYCCD_ERROR)

{
printf("Set read mode failed.\n");
goto failure;

ret = SetQHYCCDStreamMode(camhandle,0);//1% & 7 A Mi=E =,
if(ret == QHYCCD_ERROR)
{

printf("Set stream mode failed.\n");

goto failure;

ret = InitQHYCCD(camhandle);//414Ea 1 841
if(ret == QHYCCD_ERROR)
{

printf("Init camera failed.\n");

goto failure;

ret = IsSQHYCCDCFWPIlugged(camhandle);//#& 5 & = EIE LIRS
if(ret == QHYCCD_SUCCESS)

{
printf(“CFW is plugged.\n”);
num = (int)GetQHYCCDParam(camhandle, CONTROL_SLOTSNUM);//3K B E 40 7L 21
if(num !=0)
{
ret = SetQHYCCDParam(camhandle, CONTROL_CFWPORT, 50.0);//1% & EfrfL U A E=FL
if(ret == QHYCCD_SUCCESS)
{
while(status = 50.0)//fBREV B, FIMTEEHE BirLE
{
status = GetQHYCCDParam(camHandle, CONTROL_CFWPORT);//3KEX K Bi {1 &
sleep(500);//4ERT 500ms
}
}
}
}

if(camhandle)

{

ret = CloseQHYCCD(camhandle);//5< B4/
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if(ret == QHYCCD_ERROR)

{
printf("Close QHYCCD failed.\n");
goto failure;

ret = ReleaseQHYCCDResource();//FE A &5
if(ret == QHYCCD_ERROR)

{
printf("Rlease SDK resource failed.\n");
goto failure;
}
}
return O;
failure:

printf("some fatal error happened\n");
return 1;

6.GPS If15E

#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>
#include <string.h>
#include "ghyccd.h"

int main(int argc,char *argv[])

{
int num =0;
ghyccd_handle *camhandle = NULL;
int ret = QHYCCD_ERROR;
charid[32];
int found = 0;
unsigned int w,h,bpp,channels;
unsigned char *ImgData;
double chipw,chiph,pixelw,pixelh;
char gps[44]={0};
int seqNumber, tempNumber, width, height;
int status, pps;

int temp, deg, min, south, west;
double fractMin, latitude, longitude;

int start_sec, start_us, end_sec, end_us, now_sec, how_us;
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double exposure;

/191451 SDK
ret = InitQHYCCDResource();
if(ret == QHYCCD_ERROR)

{
printf("Init SDK failed\n");
goto failure;

}

/[F3FEAE

num = ScanQHYCCD();

if(num <= 0)

{
printf("Not Found QHYCCD camera.\n\n");
goto failure;

}

//3RERARHL 1D

for(inti = 0;i < num;i++)

{
ret = GetQHYCCDId(i,id);
if(ret == QHYCCD_SUCCESS)
{
printf("connected a camera,id is %s\n",id);
found = 1;
break;
}
}
if(found == 1)
{

[IFTFRENL, RBUR SR
camhandle = OpenQHYCCD(id);
if(camhandle == NULL)
{
printf("Open QHYCCD fail \n");
goto failure;

[ BEEER

ret = SetQHYCCDReadMode(camhandle, 0);
if(ret == QHYCCD_ERROR)

{
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printf("Set read mode failed.\n");
goto failure;

[N BESEER
ret = SetQHYCCDStreamMode(camhandle, 1);
if(ret == QHYCCD_ERROR)
{
printf("Set stream mode failed.\n");
goto failure;

/1R AR

ret = InitQHYCCD(camhandle);

if(ret == QHYCCD_ERROR)

{
printf("Init camera failed.\n",ret);
goto failure;

[FREVENEHE R
ret = GetQHYCCDChiplInfo(camhandle,&chipw,&chiph,&w,&h,&pixelw,&pixelh,&bpp);
if(ret == QHYCCD_SUCCESS)

{
printf("GetQHYCCDChipInfo success!\n");
printf("CCD/CMOS chip information:\n");
printf("Chip width %3f mm,Chip height %3f mm\n",chipw,chiph);
printf("Chip pixel width %3f um,Chip pixel height %3f um\n",pixelw,pixelh);
printf("Chip Max Resolution is %d x %d,depth is %d\n",w,h,bpp);
}
else
{
printf("GetQHYCCDChiplnfo fail\n");
goto failure;
}
/1% E& BIN

ret = SetQHYCCDBinMode(camhandle, cambinx, cambiny);
if(ret == QHYCCD_ERROR)
{

printf("Set BIN mode failed.\n");

goto failure;
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/R E D HRE
ret = SetQHYCCDResolution(camhandle, 0, 0, w, h);
if(ret == QHYCCD_ERROR)
{
printf("Set resolution failed.\n");
goto failure;

//1% & Color
ret = ISQHYCCDControlAvailable(camhandle,CAM_IS_COLOR);
if(ret == QHYCCD_SUCCESS)

{
printf("This is a color camera.\n");
ret = SetQHYCCDDebayerOnOff(camhandle,false);
if(ret == QHYCCD_ERROR)
{
printf(“Setup color failed.\n");
goto failure;
}
}

/1% B Bits
ret = ISQHYCCDControlAvailable(camhandle, CONTROL_TRANSFERBIT);
if(ret == QHYCCD_SUCCESS)

{
ret = SetQHYCCDParam(camhandle, CONTROL_TRANSFERBIT, 16);
if(ret == QHYCCD_ERROR)
{
printf("Set bits failed.\n");
goto failure;
}
}

/& E Gain
ret = ISQHYCCDControlAvailable(camhandle, CONTROL_GAIN);
if(ret == QHYCCD_SUCCESS)

{
ret = SetQHYCCDParam(camhandle, CONTROL_GAIN,30);
if(ret == QHYCCD_ERROR)
{
printf("Set gain failed.\n");
goto failure;
}
}
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/1% & Offset
ret = ISQHYCCDControlAvailable(camhandle, CONTROL_OFFSET);
if(ret == QHYCCD_SUCCESS)
{
ret = SetQHYCCDParam(camhandle,CONTROL_OFFSET,10);
if(ret == QHYCCD_ERROR)

{
printf("Set offset failed.\n");
goto failure;
}
}
/1% & Traffic

ret = ISQHYCCDControlAvailable(camhandle, CONTROL_USBTRAFFIC);
if(ret == QHYCCD_SUCCESS)
{
ret = SetQHYCCDParam(camhandle, CONTROL_USBTRAFFIC, 30);
if(ret == QHYCCD_ERROR)
{
printf("SetQHYCCDParam CONTROL_USBTRAFFIC failed.\n");
goto failure;

//1% & red balance
ret = IsQHYCCDControlAvailable(camhandle, CONTROL_WBR);
if(ret == QHYCCD_SUCCESS)
{
ret = SetQHYCCDParam(camhandle, CONTROL_WBR,30.0);
if(ret == QHYCCD_ERROR)
{
printf("Set red balance failed.\n");
goto failure;

//1% & green balance
ret = ISQHYCCDControlAvailable(camhandle, CONTROL_WBG);
if(ret == QHYCCD_SUCCESS)
{
ret = SetQHYCCDParam(camhandle,CONTROL_WBG,30.0);
if(ret == QHYCCD_ERROR)
{
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printf("Set green balance failed.\n");
goto failure;

//1% & blue balance
ret = ISQHYCCDControlAvailable(camhandle, CONTROL_WBB);
if(ret == QHYCCD_SUCCESS)

{
ret = SetQHYCCDParam(camhandle, CONTROL_WABB,30.0);
if(ret == QHYCCD_ERROR)
{
printf("Set blue balance failed.\n");
goto failure;
}
}

//1% & brightness
ret = ISQHYCCDControlAvailable(camhandle, CONTROL_BRIGHTNESS);
if(ret == QHYCCD_SUCCESS)

{
ret = SetQHYCCDParam(camhandle, CONTROL_BRIGHTNESS,0.0);
if(ret == QHYCCD_ERROR)
{
printf("Set brightness failed.\n");
goto failure;
}
}

//1% & contrast
ret = ISQHYCCDControlAvailable(camhandle, CONTROL_CONTRAST);
if(ret == QHYCCD_SUCCESS)

{
ret = SetQHYCCDParam(camhandle, CONTROL_CONTRAST,0.0);
if(ret == QHYCCD_ERROR)
{
printf("Set contrast failed.\n");
goto failure;
}
}

/%X E Gamma
ret = ISQHYCCDControlAvailable(camhandle, CONTROL_GAMMA);
if(ret == QHYCCD_SUCCESS)
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{
ret = SetQHYCCDParam(camhandle, CONTROL_GAMMA,1.0);
if(ret == QHYCCD_ERROR)
{
printf("Set gamma failed.\n");
goto failure;
}
}

//7%E& DDR
ret = IsQHYCCDControlAvailable(camhandle, CONTROL_DDR);
if(ret == QHYCCD_SUCCESS)
{
ret = SetQHYCCDParam(camhandle,CONTROL_DDR,1.0);
if(ret == QHYCCD_ERROR)
{
printf("Set DDR failed.\n");
goto failure;

/& BB KR E
ret = SetQHYCCDParam(camhandle, CONTROL_EXPOSURE, 10000);
if(ret == QHYCCD_ERROR)
{
printf("Set expose time failed.\n");
goto failure;

/IFRBEGEREAGFEKE, FERNFZE
uint32_t length = GetQHYCCDMemLength(camhandle);
if(length > 0)

{
ImgData = (unsigned char *)malloc(length);
memset(ImgData,0,length);

}

else

{
printf("Get the min memory space length failure \n");
goto failure;

}

/1B REHF GPS TigE
ret = IsSQHYCCDControlAvailable(camHandle, CAM_GPS);
if(ret == QHYCCD_SUCCESS)
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{

printf(“The camera can use GPS function.\n”);
}
//¥T7F GPS IfigE

ret = SetQHYCCDParam(camHandle, CAM_GPS, 1.0);
if(ret == QHYCCD_SUCCESS)

{
printf(“Turn GPS on successfully.\n”);

/1% B HERESLPRE R BTIAT, F PPS TH{E#:1L 1000000 HIF], {X QHY174-GPS F{E
ret = SetQHYCCDGPSVCOXFreq(camHandle, 2);
if(ret == QHYCCD_SUCCESS)
{
printf(“Set GPS VCOX frequency successfully.\n");

[MEBRERORNAE A FIALE B, TEMRELFFERINE, N QHY174-GPS FE
SetQHYCCDGPSPOSA(camHandle, 0, pos, 40);
SetQHYCCDGPSPOSB(camHandle, 0, pos, 40);

/TR

ret = BeginQHYCCDLive(camhandle);

if( ret == QHYCCD_ERROR )

{
printf("Start live expose failed.\n");
goto failure;

int fame = 0;
EREN s
while(frame < 100)

{
ret = QHYCCD_ERROR;

while(ret != QHYCCD_SUCCESS)

{
ret = GetQHYCCDLiveFrame(camhandle,&w,&h,&bpp,&channels,ImgData);

printf("Get live frame succeessfully.\n");
frame ++;

//show the image,this function need you do in software

memcpy(gps, ImgData, 44);
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//GPS K7

now_flag = (gps[33] / 16 ) %4;

//PPS THEUE

pps = 256*256*gps[41] + 256*gps[42] + gps[43];

[/WiFr =

seqNumber = 256*256*256*gps[0] + 256*256*gps[1] + 256*gps[2] + gps[3];
/EBREE

width = 256*gps[5] + gps[6];

/BB SE

height = 256*gps[7] + gps[8];

/1465

temp = 256*256*256*gps[9] + 256*256*gps[10] + 256*gps[11] + gps[12];
south = temp > 1000000000;

deg = (temp % 1000000000) / 10000000;

min = (temp % 10000000) / 100000;

fractMin = (temp % 100000) / 100000.0;

latitude = (deg + (min + fractMin) / 60.0) * (south==07? 1 : -1);

[RE

temp = 256*256*256*gps[13] + 256*256*gps[14] + 256*gps[15] + gps[16];
west = temp > 1000000000;

deg = (temp % 1000000000) / 1000000;

min = (temp % 1000000) / 10000;

fractMin = (temp % 10000) / 10000.0;

longitude = (deg + (min + fractMin) / 60.0) * (west==07? 1:-1);

/MR FH IR (8]

start_sec = 256*256*256*gps[18] + 256*256*gps[19] + 256*gps[20] + gps[21];
start_us = 256*256*gps[22] + 256*gps[23] + gps[24];

[R5 R A 8]

end_sec = 256*256*256*gps[26] + 256*256*gps[27] + 256*gps[28] + gps[29];
end_us = 256*256*gps[30] + 256*gps[31] + gps[32];

ETIL:NE

now_sec = 256*256*256*gps[34] + 256*256*gps[35] + 256*gps[36] + gps[37];
now_us = 256*256*gps[38] + 256*gps[39] + gps[40];

/BR8]

exposure = (end_sec - start_sec) * 1000 * 1000 + (end_us - start_us);

delete(lImgData);

}

else

{
printf("The camera is not QHYCCD camera or other error. \n");
goto failure;

}

if(camhandle)

{
[/ RFANL R
ret = StopQHYCCDLive(camhandle);
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if(ret == QHYCCD_ERROR)

{
printf("Stop live capture failed.\n");
goto failure;

}

/1< AL

ret = CloseQHYCCD(camhandle);
if(ret == QHYCCD_ERROR)

{
printf("Close camera failed.\n");
goto failure;
}
}
/1T SDK ZR

ret = ReleaseQHYCCDResource();
if(ret == QHYCCD_ERROR)

{
printf("Rlease SDK resource failed.\n");
goto failure;
}
return O;
failure:

printf("Some fatal error happened.\n");
return 1;

7.AntiRBI THAE

#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>
#include <string.h>
#include "ghyccd.h"

int main(int argc,char *argv[])

{
int num =0;
ghyccd_handle *camhandle = NULL;
int ret = QHYCCD_ERROR;
charid[32];
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int found = 0;

unsigned int w,h,bpp,channels;
unsigned char *ImgData;

double chipw,chiph,pixelw,pixelh;

/1#¥1%a 1k SDK
ret = InitQHYCCDResource();
if(ret == QHYCCD_ERROR)

{
printf("Init SDK failed!\n");
goto failure;

}

//F3EAE

num = ScanQHYCCD();

if(num <= 0)

{
printf("Not Found QHYCCD camera.\n\n");
goto failure;

}

//3RELARHL 1D

for(inti = 0;i < num;i++)

{
ret = GetQHYCCDId(i,id);
if(ret == QHYCCD_SUCCESS)
{
printf("connected a camera,id is %s\n",id);
found = 1;
break;
}
}
if(found == 1)
{

/IFTFEREA, REUR & A1AH
camhandle = OpenQHYCCD(id);
if(camhandle == NULL)
{

printf("Open QHYCCD fail \n");

goto failure;

/EBEFEHET
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ret = SetQHYCCDReadMode(camhandle, 0);
if(ret == QHYCCD_ERROR)
{
printf("Set read mode failed.\n");
goto failure;

[N BESEER
ret = SetQHYCCDStreamMode(camhandle, 1);
if(ret == QHYCCD_ERROR)
{
printf("Set stream mode failed.\n");
goto failure;

/1R AR

ret = InitQHYCCD(camhandle);

if(ret == QHYCCD_ERROR)

{
printf("Init camera failed.\n",ret);
goto failure;

[FREVENEHE R
ret = GetQHYCCDChiplInfo(camhandle,&chipw,&chiph,&w,&h,&pixelw,&pixelh,&bpp);
if(ret == QHYCCD_SUCCESS)

{
printf("GetQHYCCDChipInfo success!\n");
printf("CCD/CMOS chip information:\n");
printf("Chip width %3f mm,Chip height %3f mm\n",chipw,chiph);
printf("Chip pixel width %3f um,Chip pixel height %3f um\n",pixelw,pixelh);
printf("Chip Max Resolution is %d x %d,depth is %d\n",w,h,bpp);
}
else
{
printf("GetQHYCCDChiplnfo fail\n");
goto failure;
}
/1% E& BIN

ret = SetQHYCCDBinMode(camhandle, cambinx, cambiny);
if(ret == QHYCCD_ERROR)
{

printf("Set BIN mode failed.\n");

130



[/ aQHYceD

goto failure;

/R EDHRE
ret = SetQHYCCDResolution(camhandle, 0, 0, w, h);
if(ret == QHYCCD_ERROR)
{
printf("Set resolution failed.\n");
goto failure;

//1% & Color
ret = ISQHYCCDControlAvailable(camhandle,CAM_IS_COLOR);
if(ret == QHYCCD_SUCCESS)

{
printf("This is a color camera.\n");
ret = SetQHYCCDDebayerOnOff(camhandle,false);
if(ret == QHYCCD_ERROR)
{
printf(“Setup color failed.\n");
goto failure;
}
}

/& B Bits
ret = ISQHYCCDControlAvailable(camhandle, CONTROL_TRANSFERBIT);
if(ret == QHYCCD_SUCCESS)

{
ret = SetQHYCCDParam(camhandle, CONTROL_TRANSFERBIT, 16);
if(ret == QHYCCD_ERROR)
{
printf("Set bits failed.\n");
goto failure;
}
}

/R E Gain
ret = ISQHYCCDControlAvailable(camhandle, CONTROL_GAIN);
if(ret == QHYCCD_SUCCESS)
{
ret = SetQHYCCDParam(camhandle, CONTROL_GAIN,30);
if(ret == QHYCCD_ERROR)
{
printf("Set gain failed.\n");
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goto failure;

/1% & Offset
ret = ISQHYCCDControlAvailable(camhandle, CONTROL_OFFSET);
if(ret == QHYCCD_SUCCESS)
{
ret = SetQHYCCDParam(camhandle,CONTROL_OFFSET,10);
if(ret == QHYCCD_ERROR)

{
printf("Set offset failed.\n");
goto failure;
}
}
/1% & Traffic

ret = ISQHYCCDControlAvailable(camhandle, CONTROL_USBTRAFFIC);
if(ret == QHYCCD_SUCCESS)
{
ret = SetQHYCCDParam(camhandle, CONTROL_USBTRAFFIC, 30);
if(ret == QHYCCD_ERROR)
{
printf("SetQHYCCDParam CONTROL_USBTRAFFIC failed.\n");
goto failure;

//1% & red balance
ret = IsQHYCCDControlAvailable(camhandle, CONTROL_WBR);
if(ret == QHYCCD_SUCCESS)
{
ret = SetQHYCCDParam(camhandle, CONTROL_WBR,30.0);
if(ret == QHYCCD_ERROR)
{
printf("Set red balance failed.\n");
goto failure;

/%8 green balance

ret = ISQHYCCDControlAvailable(camhandle, CONTROL_WBG);
if(ret == QHYCCD_SUCCESS)

{
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ret = SetQHYCCDParam(camhandle, CONTROL_WBG,30.0);
if(ret == QHYCCD_ERROR)
{

printf("Set green balance failed.\n");

goto failure;

//7% & blue balance
ret = IsQHYCCDControlAvailable(camhandle, CONTROL_WBB);
if(ret == QHYCCD_SUCCESS)

{
ret = SetQHYCCDParam(camhandle, CONTROL_WABB,30.0);
if(ret == QHYCCD_ERROR)
{
printf("Set blue balance failed.\n");
goto failure;
}
}

//1% & brightness
ret = ISQHYCCDControlAvailable(camhandle, CONTROL_BRIGHTNESS);
if(ret == QHYCCD_SUCCESS)

{
ret = SetQHYCCDParam(camhandle, CONTROL_BRIGHTNESS,0.0);
if(ret == QHYCCD_ERROR)
{
printf("Set brightness failed.\n");
goto failure;
}
}

//1% & contrast
ret = ISQHYCCDControlAvailable(camhandle, CONTROL_CONTRAST);
if(ret == QHYCCD_SUCCESS)

{
ret = SetQHYCCDParam(camhandle, CONTROL_CONTRAST,0.0);
if(ret == QHYCCD_ERROR)
{
printf("Set contrast failed.\n");
goto failure;
}
}
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/% E Gamma
ret = ISQHYCCDControlAvailable(camhandle, CONTROL_GAMMA);
if(ret == QHYCCD_SUCCESS)

{
ret = SetQHYCCDParam(camhandle, CONTROL_GAMMA,1.0);
if(ret == QHYCCD_ERROR)
{
printf("Set gamma failed.\n");
goto failure;
}
}
//7%E& DDR

ret = ISQHYCCDControlAvailable(camhandle, CONTROL_DDR);
if(ret == QHYCCD_SUCCESS)

{
ret = SetQHYCCDParam(camhandle,CONTROL_DDR,1.0);
if(ret == QHYCCD_ERROR)
{
printf("Set DDR failed.\n");
goto failure;
}
}
/& BB KR E]

ret = SetQHYCCDParam(camhandle, CONTROL_EXPOSURE, 10000);
if(ret == QHYCCD_ERROR)
{

printf("Set expose time failed.\n");

goto failure;

//FF /3 AntiRBI =3

ret = SetQHYCCDEnableLiveModeAntiRBl(camHandle, 1);
if(ret == QHYCCD_SUCCESS)

{

printf(“Enable live mode AntiRBI successfully.\n");

}

/B EREREANGFKE, AREAFZE
uint32_t length = GetQHYCCDMemLength(camhandle);
if(length > 0)
{
ImgData = (unsigned char *)malloc(length);
memset(ImgData,0,length);
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else

printf("Get the min memory space length failure \n");

goto failure;

/TR
ret = BeginQHYCCDLive(camhandle);
if( ret == QHYCCD_ERROR )

{
printf("Start live expose failed.\n");
goto failure;
}
int fame = 0;
/3RE E R ¥ E
while(frame < 100)
{
ret = QHYCCD_ERROR;
while(ret != QHYCCD_SUCCESS)
{
ret = GetQHYCCDLiveFrame(camhandle,&w,&h,&bpp,&channels,ImgData);
}
printf("Get live frame succeessfully.\n");
frame ++;
//show the image,this function need you do in software
}

delete(lImgData);

}

else

{
printf("The camera is not QHYCCD camera or other error. \n");
goto failure;

}

if(camhandle)

{
/185 KAV R
ret = StopQHYCCDLive(camhandle);
if(ret == QHYCCD_ERROR)
{
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printf("Stop live capture failed.\n");
goto failure;

/1< EIFEN

ret = CloseQHYCCD(camhandle);

if(ret == QHYCCD_ERROR)

{
printf("Close camera failed.\n");
goto failure;

//FET SDK 2R
ret = ReleaseQHYCCDResource();
if(ret == QHYCCD_ERROR)

{
printf("Rlease SDK resource failed.\n");
goto failure;
}
return O;
failure:

printf("Some fatal error happened.\n");
return 1;

8.Burst IfjRE

#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>
#include <string.h>
#include <ghyccd.h>
#include <sys/time.h>

int main(int argc,char *argv[])
{
int num =0;
ghyccd_handle *camhandle;
int ret;
charid[32];
int length;

QHYCCD
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int found = 0;

unsigned int w,h,bpp,channels;
unsigned int ex, ey, sizex, sizey;
unsigned char *ImgData;

double chipw,chiph,pixelw,pixelh;

unsigned int imagew;
unsigned int imageh;

ret = InitQHYCCDResource();
if(ret == QHYCCD_ERROR)
{
printf("InitQHYCCDResource failed.\n");

return;

num = ScanQHYCCD();
if(num <= 0)

{
printf("ScanQHYCCD no camera be found.\n");

return;

for(inti = 0;i < num;i++)

{
ret = GetQHYCCDId(i,id);
if(ret == QHYCCD_SUCCESS)
{
printf("GetQHYCCDId id = %s\n", id);
found = 1;
break;
}
}
if(found == 1)
{

camhandle = OpenQHYCCD(id);
if(camhandle == NULL)

{
printf("OpenQHYCCD failed.\n");
return;

ret = SetQHYCCDReadMode(camhandle, 0);
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if(ret == QHYCCD_ERROR)

{
printf("SetQHYCCDReadMode failed.\n");

ret = SetQHYCCDStreamMode(camhandle, 1);
if(ret == QHYCCD_ERROR)
{

printf("SetQHYCCDStreamMode failed.\n");

ret = InitQHYCCD(camhandle);
if(ret == QHYCCD_ERROR)
{

printf("InitQHYCCD failed.\n");

ret = GetQHYCCDEffectiveArea(camhandle, &ex, &ey, &sizex, &sizey);

if(ret == QHYCCD_ERROR)

{
printf("GetQHYCCDEffectiveArea failed.\n");

ret = GetQHYCCDChiplInfo(camhandle, &chipw, &chiph, & imagew, &imageh, &pixelw, &pixelh, &bpp);

if (ret == QHYCCD_SUCCESS)

{
printf("GetQHYCCDChipInfo:\n");
printf("Chip size width x height : %.3f x %.3f [mm]\n", chipw, chiph);
printf("Pixel size width x height : %.3f x %.3f [um]\n", pixelw, pixelh);
printf("Image size width x height : %d x %d\n", imagew, imageh);

}

else

{
printf("GetQHYCCDChiplInfo failed.\n");
return;

}

ret = SetQHYCCDBinMode(camhandle, 1, 1);
if(ret == QHYCCD_SUCCESS)

{
printf("SetQHYCCDBinMode failed.\n");

ret = SetQHYCCDResolution(camhandle, 0, 0, imagew, imageh);
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if(ret == QHYCCD_ERROR)

{
printf("SetQHYCCDResolution failed.\n");

ret = SetQHYCCDDebayerOnOff(camhandle, false);
if(ret == QHYCCD_ERROR)
{

printf("SetQHYCCDDebayerOnOff failed.\n");

ret = SetQHYCCDParam(camhandle, CONTROL_TRANSFERBIT,16);
if(ret == QHYCCD_ERROR)
{

printf("SetQHYCCDParam BITS failed.\n");

ret = SetQHYCCDParam(camhandle,CONTROL_BRIGHTNESS,0);
if(ret == QHYCCD_ERROR)
{

printf("SetQHYCCDParam BRIGHTNESS failed.\n");

ret = SetQHYCCDParam(camhandle, CONTROL_CONTRAST,0);
if(ret == QHYCCD_ERROR)
{

printf("SetQHYCCDParam CONTRAST failed.\n");

ret = SetQHYCCDParam(camhandle, CONTROL_GAMMA,1.0);
if(ret == QHYCCD_ERROR)
{

printf("SetQHYCCDParam GAMMA failed.\n");

ret = SetQHYCCDParam(camhandle, CONTROL_USBTRAFFIC, 0);
if(ret == QHYCCD_ERROR)
{

printf("SetQHYCCDParam TRAFFIC failed.\n");

ret = SetQHYCCDParam(camhandle, CONTROL_DDR, 1.0);
if(ret == QHYCCD_ERROR)
{
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printf("SetQHYCCDParam DDR failed.\n");

ret = SetQHYCCDParam(camhandle, CONTROL_EXPOSURE, 200000);
if(ret == QHYCCD_ERROR)
{

printf("SetQHYCCDParam EXPOSURE failed.\n");

length = GetQHYCCDMemLength(camhandle);
printf("GetQHYCCDMemLength length = %d\n", length);
if(length > 0)
{
ImgData = (unsigned char *)malloc(length);
memset(ImgData,0,length);

//begin live capture,it will start live thread in SDK
ret = BeginQHYCCDLive(camhandle);
printf("BeginQHYCCDLive ret = %d\n", ret);

//Setup start and end frame,after setting this,camera will output middle frames when capture,for
example setup 1 and 3,camera will output 2 frame

ret = SetQHYCCDBurstModeStartEnd(camhandle, 1, 3);

//Add patch data,it ca avoid data not enough that can't output image

ret = SetQHYCCDBurstModePatchNumber(camhandle, 2000);

//Enable Burst Mode
ret = EnableQHYCCDBurstMode(camhandle, true);
usleep(10000);

//Start Burst Mode capture,it need add a delay between two functions
ret = SetQHYCCDBurstIDLE(camhandle);

usleep(20000);

ret = ReleaseQHYCCDBurstIDLE(camhandle);

//Get images

ret = QHYCCD_ERROR;

while(ret = QHYCCD_SUCCESS)

{
ret = GetQHYCCDLiveFrame(camhandle,&w,&h,&bpp,&channels,ImgData);
//printf("GetQHYCCDLiveFrame ret= %d\n", ret);

}
printf("w = %d h = %d bpp = %d channels = %d\n", w, h, bpp, channels);
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ret = StopQHYCCDLive(camhandle);
if(ret == QHYCCD_ERROR)

{
printf("StopQHYCCDLive failed.\n");

delete(ImgData);

if(camhandle)

{
ret = CloseQHYCCD(camhandle);
if(ret == QHYCCD_ERROR)
{
printf("CloseQHYCCD failed.\n");
}
}

ret = ReleaseQHYCCDResource();
if(ret == QHYCCD_ERROR)

{
printf("ReleaseQHYCCDResource failed.\n");
}
return O;
}
9.5Mih % T RE

#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>

#include <string.h>

#include "ghyccd.h"

int main(int argc,char *argv[])

{

int num =0;

ghyccd_handle *camhandle = NULL;
int ret = QHYCCD_ERROR,;
charid[32];

int found = 0;

unsigned int w,h,bpp,channels;
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unsigned char *ImgData;
double chipw,chiph,pixelw,pixelh;
double min, max, step;

/191451 SDK
ret = InitQHYCCDResource();
if(ret == QHYCCD_ERROR)

{
printf("Init SDK failed\n");
goto failure;

}

//F3FEAE

num = ScanQHYCCD();

if(num <= 0)

{
printf("Not Found QHYCCD camera.\n\n");
goto failure;

}

//FRERARHL 1D

for(inti = 0;i < num;i++)

{
ret = GetQHYCCDId(i,id);
if(ret == QHYCCD_SUCCESS)
{
printf("connected a camera,id is %s\n",id);
found = 1;
break;
}
}
if(found == 1)
{

[IFTFRENL, RBUR SR
camhandle = OpenQHYCCD(id);
if(camhandle == NULL)
{
printf("Open QHYCCD fail \n");
goto failure;

[ BEEER
ret = SetQHYCCDReadMode(camhandle, 0);
if(ret == QHYCCD_ERROR)
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printf("Set read mode failed.\n");
goto failure;

/R E BRI
ret = SetQHYCCDStreamMode(camhandle, 0);
if(ret == QHYCCD_ERROR)
{
printf("Set stream mode failed.\n");
goto failure;

/1R AR

ret = InitQHYCCD(camhandle);

if(ret == QHYCCD_ERROR)

{
printf("Init camera failed.\n",ret);
goto failure;

[FREVENEHE R
ret = GetQHYCCDChiplInfo(camhandle,&chipw,&chiph,&w,&h,&pixelw,&pixelh,&bpp);
if(ret == QHYCCD_SUCCESS)

{
printf("GetQHYCCDChipInfo success!\n");
printf("CCD/CMOS chip information:\n");
printf("Chip width %3f mm,Chip height %3f mm\n",chipw,chiph);
printf("Chip pixel width %3f um,Chip pixel height %3f um\n",pixelw,pixelh);
printf("Chip Max Resolution is %d x %d,depth is %d\n",w,h,bpp);
}
else
{
printf("GetQHYCCDChiplInfo fail\n");
goto failure;
}
/1% E& BIN

ret = SetQHYCCDBinMode(camhandle, cambinx, cambiny);
if(ret == QHYCCD_ERROR)
{

printf("Set BIN mode failed.\n");

goto failure;
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/R B D HRE
ret = SetQHYCCDResolution(camhandle, 0, 0, w, h);
if(ret == QHYCCD_ERROR)
{
printf("Set resolution failed.\n");
goto failure;

//1% & Color
ret = IsQHYCCDControlAvailable(camhandle,CAM_IS_COLOR);
if(ret == QHYCCD_SUCCESS)
{
printf("This is a color camera.\n");
ret = SetQHYCCDDebayerOnOff(camhandle,false);
if(ret == QHYCCD_ERROR)

{
printf(“Setup color failed.\n”);
goto failure;
}
}
/1% & Bits

ret = ISQHYCCDControlAvailable(camhandle, CONTROL_TRANSFERBIT);

if(ret == QHYCCD_SUCCESS)
{

ret = SetQHYCCDParam(camhandle, CONTROL_TRANSFERBIT, 16);

if(ret == QHYCCD_ERROR)

{
printf("Set bits failed.\n");
goto failure;
}
}
/1% & Traffic

ret = ISQHYCCDControlAvailable(camhandle, CONTROL_USBTRAFFIC);

if(ret == QHYCCD_SUCCESS)
{

ret = SetQHYCCDParam(camhandle, CONTROL_USBTRAFFIC, 30);

if(ret == QHYCCD_ERROR)
{

printf("SetQHYCCDParam CONTROL_USBTRAFFIC failed.\n");

goto failure;
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/R E Gain
ret = ISQHYCCDControlAvailable(camhandle, CONTROL_GAIN);
if(ret == QHYCCD_SUCCESS)

{
ret = SetQHYCCDParam(camhandle, CONTROL_GAIN,30);
if(ret == QHYCCD_ERROR)
{
printf("Set gain failed.\n");
goto failure;
}
}

/1% & Offset
ret = ISQHYCCDControlAvailable(camhandle, CONTROL_OFFSET);
if(ret == QHYCCD_SUCCESS)

{
ret = SetQHYCCDParam(camhandle, CONTROL_OFFSET,10);
if(ret == QHYCCD_ERROR)
{
printf("Set offset failed.\n");
goto failure;
}
}
//7%E& DDR

ret = ISQHYCCDControlAvailable(camhandle, CONTROL_DDR);
if(ret == QHYCCD_SUCCESS)

{
ret = SetQHYCCDParam(camhandle, CONTROL_DDR,1.0);
if(ret == QHYCCD_ERROR)
{
printf("Set DDR failed.\n");
goto failure;
}
}
/& BB E]

ret = SetQHYCCDParam(camhandle, CONTROL_EXPOSURE, 1000000);
if(ret == QHYCCD_ERROR)
{

printf("Set expose time failed.\n");

goto failure;
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/IFRBEGEREAGFEKE, FERNFZE
uint32_t length = GetQHYCCDMemLength(camhandle);
if(length > 0)

{
ImgData = (unsigned char *)malloc(length);
memset(ImgData,0,length);

}

else

{
printf("Get the min memory space length failure \n");
goto failure;

}

/BN R E A TIRE

retVal = IsQHYCCDControlAvailable(camHandle, CAM_TRIGER_INTERFACE);
iif(retVal == QHYCCD_SUCCESS)

{

printf(“This camera can use trigger function.\n");

}
/IFRBR R 32 O B B M2 AR

uint32_t num =0;
retVal = GetQHYCCDTrigerInterfaceNumber(camhandle, &num);
if(num > 1)
{
char name[40] = {0 };
for(inti=0; i< num;i++)

{
retVal = GetQHYCCDTrigerInterName(camhandle, i, name);
if(retVal == QHYCCD_SUCCESS)
{
printf(“Get triger interface successfully.\n");
}
}

}

[EBERERIABAEOO
retVal = SetQHYCCDTrigerInterface(camhandle, 0);
if(retVal == QHYCCD_SUCCESS)

{

printf(“Set interface successfully.\n”);
}
//fERERL A TRE

retVal = SetQHYCCDTrigerFunction(camHandle, true);
if(retVal == QHYCCD_SUCCESS)
{

printf(“Enable trigger mode successfully.\n”);
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}
I BE R 4 T A

retVal = EnableQHYCCDTrigerOut(camhandle);
if(retVal == QHYCCD_SUCCESS)

{

printf(“Enable trigger out successfully.\n");
}
[/ FHE gk

ret = ExpQHYCCDSingleFrame(camhandle);
if( ret == QHYCCD_ERROR )
{
printf("Start single expose failed.\n");
goto failure;

//Now you need send a trigger signal to camera,this signal can generated by software or hardware

[/3RER B 15 £
ret = GetQHYCCDSingleFrame(camhandle,&w,&h,&bpp,&channels,ImgData);
if(ret == QHYCCD_SUCCESS)

{
printf("Get single frame succeessfully.\n");
//show the image,this function need you do in software
}
else
{
printf("Get single frame failed.\n",ret);
}

delete(lImgData);

}

else

{
printf("The camera is not QHYCCD camera or other error. \n");
goto failure;

}

if(camhandle)

{
/IR R
ret = CancelQHYCCDExposingAndReadout(camhandle);
if(ret == QHYCCD_ERROR)
{

printf("Cancel exposing and readout failed.\n");
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goto failure;

/1< EIFEN

ret = CloseQHYCCD(camhandle);

if(ret == QHYCCD_ERROR)

{
printf("Close camera failed.\n");
goto failure;

/T SDK IR
ret = ReleaseQHYCCDResource();
if(ret == QHYCCD_ERROR)

{
printf("Rlease SDK resource failed.\n");
goto failure;
}
return O;
failure:

printf("Some fatal error happened.\n");
return 1;
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1. BREIES
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	下为GetQHYCCDParam支持的所有CONTROL_ID：
	序号
	CONTROL_ID
	说明
	0
	CONTROL_WBR
	获取红色白平衡参数值
	1
	CONTROL_WBG
	获取绿色白平衡参数值
	2
	CONTROL_WBB
	获取蓝色白平衡参数值
	3
	CONTROL_EXPOSURE
	获取曝光时间参数值
	4
	CONTROL_GAIN
	获取增益参数值
	5
	CONTROL_OFFSET
	获取偏移参数值
	6
	CONTROL_SPEED
	获取速度参数值
	7
	CONTROL_USBTRAFFIC
	获取Traffic参数值
	8
	CONTROL_VACUUM_PUMP
	获取真空泵设置参数值
	9
	CONTROL_SensorChamberCycle_PUMP
	获取循环泵设置参数值
	10
	CONTROL_TRANSFERBIT
	获取图像位数参数值
	11
	CONTROL_CURTEMP
	获取当前温度
	12
	CONTROL_CURPWM
	获取当前制冷功率
	13
	CONTROL_COOLER
	获取目标温度设置值
	14
	CONTROL_BRIGHTNESS
	获取亮度参数值
	15
	CONTROL_CONTRAST
	获取对比度参数值
	16
	CONTROL_GAMMA
	获取Gamma参数值
	17
	CONTROL_AMPV
	获取辉光抑制参数值
	18
	CONTROL_VCAM
	获取BroadCast WDM驱动设置参数值
	19
	CAM_CHIPTEMPERATURESENSOR_INTERFACE
	获取片上温度传感器参数值
	20
	CAM_VIEW_MODE
	获取相机的预览模式设置（未启用）
	21
	CAM_GPS
	获取GPS功能参数设置值
	22
	CONTROL_CFWSLOTSNUM
	获取滤镜轮孔数
	23
	CONTROL_CFWPORT
	获取滤镜轮当前位置
	24
	CONTROL_DDR
	获取DDR参数设置值
	25
	CAM_LIGHT_PERFORMANCE_MODE
	获取高低增益参数设置值
	26
	CAM_QHY5II_GUIDE_MODE
	获取5II相机导星模式设置值
	27
	DDR_BUFFER_CAPACITY
	获取DDR缓冲区当前数据量
	28
	DDR_BUFFER_READ_THRESHOLD
	获取DDR缓冲区读出阈值
	29
	OutputDataActualBits
	获取原始输出数据实际位数
	30
	OutputDataAlignment
	获取输出数据对齐格式（未启用）
	31
	CAM_HUMIDITY
	获取相机湿度传感器参数值
	32
	CAM_PRESSURE
	获取相机压力传感器参数值
	33
	CAM_Sensor_ULVO_Status
	获取相机ULVO状态
	    下为SetQHYCCDParam所有支持的CONTROL_ID：
	序号
	CONTROL_ID
	说明
	1
	CONTROL_WBR
	设置红色白平衡
	2
	CONTROL_WBG
	设置绿色白平衡
	3
	CONTROL_WBB
	设置蓝色白平衡
	4
	CONTROL_EXPOSURE
	设置曝光时间
	5
	CONTROL_GAIN
	设置增益
	6
	CONTROL_OFFSET
	设置偏移值
	7
	CONTROL_SPEED
	设置速度
	8
	CONTROL_USBTRAFFIC
	设置Traffic
	9
	CONTROL_VACUUM_PUMP
	设置真空泵开启或关闭
	10
	CONTROL_SensorChamberCycle_PUMP
	设置循环泵开启或关闭
	11
	CONTROL_TRANSFERBIT
	设置位数
	12
	CONTROL_ROWNOISERE
	设置行降噪以减少水平随机条纹
	13
	CONTROL_MANULPWM
	设置制冷器功率
	14
	CAM_GPS
	设置GPS
	15
	CAM_IGNOREOVERSCAN_INTERFACE
	设置过扫区校正
	16
	QHYCCD_3A_AUTOBALANCE
	设置自动白平衡
	17
	QHYCCD_3A_AUTOEXPOSURE
	设置自动曝光
	18
	QHYCCD_3A_AUTOFOCUS
	设置自动调焦
	19
	CONTROL_BRIGHTNESS
	设置亮度
	20
	CONTROL_CONTRAST
	设置对比度
	21
	CONTROL_GAMMA
	设置Gamma
	22
	CONTROL_AMPV
	设置辉光抑制开启或关闭
	23
	CONTROL_COOLER
	设置制冷器目标温度
	24
	CONTROL_VCAM
	设置BroadCast WDM开启或关闭
	25
	CAM_VIEW_MODE
	设置预览模式（未启用）
	26
	CONTROL_CFWPORT
	设置滤镜轮目标孔位
	27
	CONTROL_DDR
	设置DDR开启或关闭
	28
	CAM_LIGHT_PERFORMANCE_MODE
	设置高低增益切换
	29
	CAM_QHY5II_GUIDE_MODE
	设置5II系列相机导星模式开启或关闭
	30
	CONTROL_ImgProc
	设置图像处理的镜像或旋转操作
	uint32_t retVal = QHYCCD_ERROR;
	char camId[40] = {0};
	qhyccd_handle *camHandle = NULL;
	//初始化SDK内部的资源
	retVal = InitQHYCCDResource();
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Initialize SDK resource successfully.\
	}
	else
	{
	    printf(“Initialize SDK resource failed.\n”);
	    return -1;
	}
	//扫描相机，并返回设备数量
	camNum = ScanQHYCCD();
	if(camNum == 0)
	{
	    printf(“Didn’t find QHYCCD cameras.\n”);
	    return -1;
	}
	//连接QHY相机列表里的第一个设备
	for(int i = 0; i < camNum; i ++)
	{
	    retVal = GetQHYCCDId(i, camId); //获取设备ID
	    if(retVal == QHYCCD_SUCCESS)
	    {
	        printf(“Get camera’s ID successfully.\n”);
	        break;
	}
	else
	{
	        printf(“Get camera’s ID failed.\n”);
	        return -1;
	}
	}
	camHandle = OpenQHYCCD(camId); //根据设备ID打开设备，并返回设备句
	if(camHandle != NULL)
	{
	    printf(“Openc camera successfully.\n”);
	}
	else
	{
	    printf(“Openc camera failed.\n”);
	    return -1;
	}
	//获取相机读出模式的数量，返回1则说明只有一个标准读出模式（STANDARD MODE）
	retVal = GetQHYCCDNumberOfReadMode(camHandle,readM
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Get Read Mode number successfully.\n”)
	}
	else
	{
	    printf(“Get Read Mode number failed.\n”);
	    return -1;
	}
	for(int i = 0; i < readModeNum; i++)
	{
	    //获取读出模式的名称
	    retVal = GetQHYCCDReadModeName(camHandle, i, r
	    if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Get Read Mode name successfully.\n”);
	}
	else
	{
	    printf(“Get Read Mode name failed.\n”);
	        return -1;
	}
	    //获取当前读出模式的分辨率
	    retVal = GetQHYCCDReadModeResolution(camHandle
	    if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Get Read Mode resolution successfully.
	}
	else
	{
	    printf(“Get Read Mode resolution failed.\n”);
	        return -1;
	}
	}
	//设置读出模式，参数取值范围为0~readModeNum-1，这里以模式0为例进行设置
	retVal = SetQHYCCDReadMode(camHandle,0);
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Get Read Mode name successfully.\n”);
	}
	else
	{
	    printf(“Get Read Mode name failed.\n”);
	    return -1;
	//设置单帧模式
	retVal = IsQHYCCDControlAvailable(camHandle, CAM_S
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“This camera has single mode.\n”);
	}
	else
	{
	    printf(“This camera have no single mode.\n”);
	    return -1;
	}
	retVal = SetQHYCCDStreamMode(camHandle, 0);
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Set Stream Mode successfully.\n”);
	}
	else
	{
	    printf(“Set Stream Mode failed.\n”);
	    return -1;
	retVal = IsQHYCCDControlAvailable(camHandle, CAM_L
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“This camera has single mode.\n”);
	}
	else
	{
	    printf(“This camera have no single mode.\n”);
	    return -1;
	}
	retVal = SetQHYCCDStreamMode(camHandle, 1);
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Set Stream Mode successfully.\n”);
	}
	else
	{
	    printf(“Set Stream Mode failed.\n”);
	    return -1;
	retVal = InitQHYCCD(camHandle);
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Initialize camera successfully.\n”);
	}
	else
	{
	    printf(“Initialize camera successfully.\n”);
	    return -1;
	}
	int camNum = 0,readModeNum = 0;
	uint32_t retVal = QHYCCD_ERROR;
	char camId[40] = {0};
	char readModeName[40] = {0};
	int readModeWidth = 0,readModeHeight = 0;
	qhyccd_handle *camHandle = NULL;
	/*************************************************
	/**************************** 打开相机 获取句柄 **********
	/*************************************************
	//初始化SDK内部的资源
	retVal = InitQHYCCDResource();
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Initialize SDK resource successfully.\
	}
	else
	{
	    printf(“Initialize SDK resource failed.\n”);
	    return -1;
	}
	//扫描相机，并返回设备数量
	camNum = ScanQHYCCD();
	if(camNum == 0)
	{
	    printf(“Didn’t find QHYCCD cameras.\n”);
	    return -1;
	}
	//连接QHY相机列表里的第一个设备
	for(int i = 0; i < camNum; i ++)
	{
	    retVal = GetQHYCCDId(i, camId); //获取设备ID
	    if(retVal == QHYCCD_SUCCESS)
	    {
	        printf(“Get camera’s ID successfully.\n”);
	        break;
	}
	else
	{
	        printf(“Get camera’s ID failed.\n”);
	        return -1;
	}
	}
	camHandle = OpenQHYCCD(camId); //根据设备ID打开设备，并返回设备句
	if(camHandle != NULL)
	{
	    printf(“Openc camera successfully.\n”);
	}
	else
	{
	    printf(“Openc camera failed.\n”);
	    return -1;
	}
	/*************************************************
	/********************************* 模式设置 **********
	/*************************************************
	//获取相机读出模式的数量，返回1则说明只有一个标准读出模式（STANDARD MODE）
	retVal = GetQHYCCDNumberOfReadMode(camHandle,readM
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Get Read Mode number successfully.\n”)
	}
	else
	{
	    printf(“Get Read Mode number failed.\n”);
	    return -1;
	}
	for(int i = 0; i < readModeNum; i++)
	{
	    //获取读出模式的名称
	    retVal = GetQHYCCDReadModeName(camHandle, i, r
	    if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Get Read Mode name successfully.\n”);
	}
	else
	{
	    printf(“Get Read Mode name failed.\n”);
	        return -1;
	}
	    //获取当前读出模式的分辨率
	    retVal = GetQHYCCDReadModeResolution(camHandle
	    if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Get Read Mode resolution successfully.
	}
	else
	{
	    printf(“Get Read Mode resolution failed.\n”);
	        return -1;
	}
	}
	//设置读出模式，参数取值范围为0~readModeNum-1，这里以模式0为例进行设置
	retVal = SetQHYCCDReadMode(camHandle,0);
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Get Read Mode name successfully.\n”);
	}
	else
	{
	    printf(“Get Read Mode name failed.\n”);
	    return -1;
	}
	//设置单帧或连续模式，单帧参数为0连续则为1，这里设置的是单帧模式
	retVal = IsQHYCCDControlAvailable(camHandle, CAM_S
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“This camera has single mode.\n”);
	}
	else
	{
	    printf(“This camera have no single mode.\n”);
	    return -1;
	}
	retVal = SetQHYCCDStreamMode(camHandle, 0);
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Set Stream Mode successfully.\n”);
	}
	else
	{
	    printf(“Set Stream Mode failed.\n”);
	    return -1;
	}
	/*************************************************
	/********************************* 初始化相机 *********
	/*************************************************
	retVal = InitQHYCCD(camHandle);
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Initialize camera successfully.\n”);
	}
	else
	{
	    printf(“Initialize camera successfully.\n”);
	    return -1;
	}
	6.断开相机
	    关闭相机并释放相关资源，断开相机时有两个需要注意的地方，一是断开相机之前，若相机正在拍摄需要
	用到的函数有CloseQHYCCD和ReleaseQHYCCDResource，具体代码如下：
	//关闭相机
	retVal = CloseQHYCCD(camHandle);
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Close camera successfully.\n”);
	}
	else
	{
	    printf(“Close camera failed.\n”);
	}
	//释放SDK资源
	retVal = ReleaseQHYCCDResource();
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Release resource successfully.\n”);
	}
	else
	{
	    printf(“Release resource failed.\n”);
	}
	7.检查相机支持的功能
	根据CONTROL_ID检查相机是否支持某项功能，获取相机的设备句柄之后即可使用此功能。
	通过OpenQHYCCD函数获取相机句柄之后即可使用此功能，使用的函数为IsQHYCCDContro
	int retVal = QHYCCD_ERROR;
	retVal = IsQHYCCDControlAvailable(camhandle, CONTR
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Camera have this function.\n”);
	}
	else
	{
	    printf(“Camera don’t have this function.\n”);
	}
	CONTROL_ID的定义位于qhyccdstruct.h中，下为所有CONTROL_ID的定义：
	序号
	CONTROL_ID
	说明
	0
	CONTROL_BRIGHTNESS
	检查相机是否支持亮度设置功能
	1
	CONTROL_CONTRAST
	检查相机是否支持对比度设置功能
	2
	CONTROL_WBR
	检查相机是否支持红色白平衡设置功能
	检查相机是否支持绿色白平衡设置功能
	检查相机是否支持Gamma设置功能
	检查相机是否支持增益设置功能
	检查相机是否支持偏置设置功能
	检查相机是否支持曝光时间设置功能
	检查相机是否支持速度设置功能
	检查相机是否支持图像位数设置功能
	检查相机是否可以检测通道数，目前已停用
	检查相机是否支持设置USB Traffic功能
	检查相机是否支持行降噪功能
	检查相机是否可以获取当前温度
	检查相机是否可以获取当前制冷功率
	检查相机是否可以支持手动制冷功能
	检查相机是否支持滤镜轮控制功能
	检查相机是否支持自动制冷功能
	检查相机是否支持ST4导星接口
	检查相机是否可以查看Bayer序列
	检查相机是否可以设置1X1 BIN
	检查相机是否可以设置2X2 BIN
	检查相机是否可以设置3X3 BIN
	检查相机是否可以设置4X4 BIN
	检查相机是否支持机械快门
	检查相机是否支持外触发功能
	检查相机是否支持制冷器过温保护功能，此功能会限制制冷器功率上限为70%（未启用）
	检查相机是否支持SINGNALCLAMP功能，此功能为CCD相机特有的功能，针对亮星后的暗带
	检查相机是否支持微调功能，此功能针对CCD相机，可以通过对CCD的驱动和采样时序微调，来优化相机的噪
	检查相机是否支持快门电机加热功能
	检查相机是否支持FPN校准功能，此功能用来降低FPN噪声，如垂直条纹
	检查相机是否支持片上温度传感器
	检查相机是否支持USB最低速读出功能（此功能和CONTROL_SPEED功能重复，已不再使用）
	检查相机是否支持8位图像数据输出功能
	检查相机是否支持16位图像数据输出功能
	检查相机是否支持GPS功能
	检查相机是否支持过扫区校准功能
	检查相机是否支持自动白平衡功能
	检查相机是否支持自动曝光功能
	检查相机是否支持自动调焦功能
	检查相机是否支持辉光抑制功能
	检查相机是否支持WDM广播功能
	检查是否支持预览模式（未启用）
	检查相机是否可以获取滤镜轮孔数
	检查相机是否曝光完成（未启用）
	检查相机是否可以Black灰度拉伸
	检查相机是否可以White灰度拉伸
	检查相机是否支持DDR功能
	检查相机是否支持高低增益切换功能
	检查相机是否是支持导星模式的5II系列相机
	检查相机是否可以获取当前DDR缓冲区数据量
	检查相机是否可以获取缓冲区读阈出值
	检查相机是否可以获取默认增益推荐值
	检查相机是否可以获取默认偏置推荐值
	检查相机是否可以获取输出数据实际位数
	检查相机是否支持获取输出数据对齐格式
	检查相机是否支持单帧模式
	检查相机是否支持连续模式
	检查相机是否是彩色相机
	检查相机是否支持硬件帧计数功能
	获取CONTROL_ID的最大值（已弃用）
	检查相机是否支持湿度传感器
	检查相机是否支持压力传感器
	检查相机是否支持真空泵
	检查相机是否支持内部循环泵
	检查相机是否支持32位图像数据输出功能
	检查相机是否支持ULVO状态检测功能
	检查相机是否支持调整相位功能，此功能可处理因相位导致的图像条纹问题
	检查相机是否支持Flash读写config功能
	检查相机是否支持多种触发模式设置功能
	检查相机是否支持触发输出功能
	检查相机是否支持Burst模式
	检查相机是否支持信号灯功能（目前仅针对定制型号）
	检查相机FPGA是否支持看门狗处理功能（目前仅针对定制型号）
	检查相机是否支持6X6 BIN
	检查相机是否支持8X8 BIN
	检查相机传感器是否支持全局LED校准灯
	检查相机是否支持图像处理功能
	获取CONTROL_ID的最大值
	8.获取SDK的版本号
	获取当前SDK使用的版本号，通常版本号为发布SDK的日期。
	任何时候都可以使用此功能，使用的函数为GetQHYCCDSDKVersion，代码如下：
	int retVal = QHYCCD_ERROR;
	uint32_t year,month,day,subday;
	retVal = GetQHYCCDSDKVersion(&year,&month,&day,&su
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“The SDK version is %d-%d-%d-%d.\n”, ye
	}
	9.获取驱动的版本号
	获取相机固件（firmware）的版本，版本通常为发布日期或修改日期。
	通过OpenQHYCCD函数获取设备句柄后即可使用此功能，使用的函数为GetQHYCCDFWVers
	int retVal = QHYCCD_ERROR;unsigned char fwVer[32]
	retVal = GetQHYCCDFWVersion(camHandle,fwVer);if(r
	printf(“Firmware Version: %d-%d-%d”, (fwVer[0]>>4)
	    else
	    {        printf(“Firmware Version: %d-%d-%d”,
	10.获取当前设备FPGA版本号
	获取设备的FPGA版本号，设备的FPGA版本号有两个，一个是普通的版本号，另一个为备用的版本号，当第
	通过OpenQHYCCD函数获取设备句柄后即可使用此功能，使用的函数为GetQHYCCDFPGAVe
	int retVal = QHYCCD_ERROR;
	uint32_t fpgaVer[32] = {0};
	//获取第一个FPGA版本号
	retVal = GetQHYCCDFPGAVersion(camHandle,0,fpgaVer)
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“First FPGA Version: %d-%d-%d-%d”, fpga
	}
	//获取二个FPGA版本号
	retVal = GetQHYCCDFPGAVersion(camHandle,1,fpgaVer)
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Second FPGA Version: %d-%d-%d-%d”, fpg
	}
	11.获取相机芯片信息
	获取相机的硬件参数，包括芯片尺寸、像素尺寸以及图像尺寸和图像位深，需要注意的是，图像的位深是不固定的
	通过InitQHYCCD函数初始化之后可以使用此功能，使用的函数为GetQHYCCDChipInfo
	uint32_t retVal = QHYCCD_SUCCESS;uint32_t imagew,
	double chipw, chiph, pixelw, pixelh;
	retVal = GetQHYCCDChipInfo(camHandle, &chipw, &chi
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Chip Width: %f mm Chip Height: %f mm”,
	    printf(“Pixel Width: %f nm Pixel Height: %f nm
	    printf(“Image Width: %d Image Height: %d Image
	}
	12.设置BIN模式
	通常相机有四种BIN模式，分别是1X1 BIN、2X2 BIN、3X3 BIN和4X4 BIN，不同
	通过InitQHYCCD函数初始化之后可以使用此功能，使用的函数有IsQHYCCDControlAv
	//设置1x1 BIN
	int retVal = QHYCCD_ERROR;
	uint32_t binX = 1, binY = 1;
	uint32_t imgW, imgH, imgBpp;
	double chipW, chipH, pixelW, pixelH;
	//检测是否支持1x1 BIN功能
	retVal = IsQHYCCDControlAvailable(camHandle, CAM_B
	if(retVal == QHYCCD_SUCCESS)
	{
	//设置1x1BIN
	retVal = SetQHYCCDBinMode(camHandle, binX, binY); 
	    if(retVal == QHYCCD_SUCCESS)
	    {
	        retVal = GetQHYCCDChipInfo(camHandle,&chip
	        if(retVal == QHYCCD_SUCCESS)
	        {
	            //设置BIN的同时需要设置分辨率
	            retVal = SetQHYCCDResolution(camHandle
	            if(retVal == QHYCCD_SUCCESS)
	            {
	                printf(“Set Resolution Successfull
	            }
	        }
	    }
	}
	13.设置彩色模式并获取Bayer序列
	设置彩色模式开启或关闭，并获取相机的Bayer序列，此功能为必要设置。只有彩色相机支持此功能设置，设
	通过InitQHYCCD函数初始化之后可以使用此功能，使用的函数有IsQHYCCDControlAv
	uint32_t retVal = QHYCCD_SUCCESS;
	int bayer;
	//检测是否是彩色相机
	retVal = IsQHYCCDConrolAvail(camHandle, CAM_IS_COL
	if(retVal == QHYCCD_SUCCESS)
	{
	    //开启彩色模式
	    retVal = SetQHYCCDDebayerOnOff(camhandle, true
	    if(retVal == QHYCCD_SUCCESS)
	    {
	        printf(“Setup Color Mode ON Successfully.\
	    }
	    //获取相机Bayer序列
	    bayer = IsQHYCCDControlAvailable(camhandle, CA
	    if(retVal != QHYCCD_ERROR)
	    {
	        printf(“Get camera’s bayer format successf
	    }
	}
	    关于相机的Bayer序列，这个是定义在qhyccdstruct.h中的四个枚举变量，枚举定义
	这四个枚举变量分别代表GBRG、GRBG、BGGR和RGGB。
	14.设置位数及图像数据格式
	    设置输出的图像数据位数，此功能为必要功能设置。注意，输出的图像数据位数和原始数据位数可能不一
	使用InitQHYCCD函数初始化之后可以使用此功能，使用的函数为SetQHYCCDParam或Se
	//设置8位图像
	uint32_t retVal = QHYCCD_ERROR;
	retVal = IsQHYCCDControlAvailable(camHandle, CAM_8
	if(retVal == QHYCCD_SUCCESS)
	{
	    //retVal = SetQHYCCDBitsMode(camhandle, 8); //
	retVal = SetQHYCCDParam(camHandle, CONTROL_TRANSFE
	if(retVal == QHYCCD_SUCCESS)
	{
	        printf(“Set Image Bits Successfully.\n”);
	}
	}
	//设置16位图像
	uint32_t retVal = QHYCCD_ERROR;
	retVal = IsQHYCCDControlAvailable(camHandle, CAM_8
	if(retVal == QHYCCD_SUCCESS)
	{
	    //retVal = SetQHYCCDBitsMode(camhandle, 16); /
	retVal = SetQHYCCDParam(camHandle, CONTROL_TRANSFE
	if(retVal == QHYCCD_SUCCESS)
	{
	        printf(“Set Image bits successfully.\n”);
	}
	}
	此函数一般与SetQHYCCDDebayerOnOff函数一起使用，用来设置图像的数据格式，设置图像
	在单帧模式下，有些相机无法输出八位图像，并且天文软件在使用单帧模式拍摄时一般选用十六位黑白模式，因此
	下为设置三种数据格式的示例代码：
	//设置八位黑白模式
	retVal = SetQHYCCDParam(camHandle, CONTROL_TRANSFE
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Set bits mode successfully.\n”);
	}
	retVal = SetQHYCCDDebayerOnOff(camHandle, false);
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Set color mode successfully.\n”);
	}
	//设置16位黑白模式
	retVal = SetQHYCCDParam(camHandle, CONTROL_TRANSFE
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Set bits mode successfully.\n”);
	}
	retVal = SetQHYCCDDebayerOnOff(camHandle, false);
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Set color mode successfully.\n”);
	}
	//设置八位彩色模式
	retVal = SetQHYCCDParam(camHandle, CONTROL_TRANSFE
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Set bits mode successfully.\n”);
	}
	retVal = SetQHYCCDDebayerOnOff(camHandle, true);
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Set color mode successfully.\n”);
	}
	15.切换读出模式、BIN模式、图像数据格式
	当拍摄途中需要切换相机的读出模式、BIN模式或数据格式时，需要先结束相机的拍摄任务，然后再对读出模式
	连接相机后可以使用切换功能，可以重复多次切换，使用的函数有SetQHYCCDReadMode、Set
	//结束相机拍摄任务，详情请查看单帧或连续模式拍摄功能
	//重新设置读出模式
	retVal = SetQHYCCDReadMode(camHandle, readMode);
	if(retVal == QHYCCD_ERROR){
	    printf(“Get Read Mode name failed.\n”);
	    return -1;
	}
	//重新设置Stream Mode
	retVal = SetQHYCCDStreamMode(camHandle, streamMode
	if(retVal == QHYCCD_ERROR){
	    printf(“Set Stream Mode failed.\n”);
	    return -1;
	}
	//重新初始化相机
	retVal = InitQHYCCD(camHandle);
	if(retVal == QHYCCD_ERROR){
	    printf(“Initialize camera successfully.\n”);
	    return -1;
	}
	//重新设置BIN模式
	retVal = SetQHYCCDBinMode(camhandle, binx, biny);
	if(retVal == QHYCCD_ERROR){
	    printf(“Set Bin Mode failed.\n”);
	    return -1;
	}
	retVal = SetQHYCCDResolution(camhandle, startx, st
	if(retVal == QHYCCD_ERROR){
	    printf(“Set Resolution failed.\n”);
	    return -1;
	}
	//重新设置数据格式
	retVal = SetQHYCCDDebayerOnOff(camhandle, color);
	if(retVal == QHYCCD_ERROR){
	    printf(“Set Color Mode failed.\n”);
	    return -1;
	}
	retVal = SetQHYCCDParam(camhandle, CONTROL_TRANSFE
	if(retVal == QHYCCD_ERROR){
	    printf(“Set Bits Mode failed.\n”);
	    return -1;
	}
	//重新设置相机参数，详情请查看参数设置功能
	retVal = SetQHYCCDParam(camhandle, CONTROL_EXPOSUR
	if(retVal == SetQHYCCD_SUCCESS)
	{
	printf(“Setup expose time successfully.\n”);
	}
	retVal = SetQHYCCDParam(camhandle, CONTROL_GAIN, g
	if(retVal == SetQHYCCD_SUCCESS)
	{
	printf(“Setup gain successfully.\n”);
	}
	retVal = SetQHYCCDParam(camhandle, CONTROL_OFFSET,
	if(retVal == SetQHYCCD_SUCCESS)
	{
	printf(“Setup offset successfully.\n”);
	}
	retVal = SetQHYCCDParam(camhandle, CONTROL_USBTRAF
	if(retVal == SetQHYCCD_SUCCESS)
	{
	printf(“Setup traffic successfully.\n”);
	}
	...
	//重新开始拍摄任务，详情请查看单帧或连续模式拍摄功能
	16.设置和获取ROI（region of interest）
	以左上角第一个像素点为基准点，显示指定区域的图像。
	ROI有两种，分别是软件ROI和硬件ROI，软件ROI是相机仍然输出整幅图像，SDK内部对图像进行裁
	设置BIN模式之后可以使用此功能，此功能为可选功能，使用的函数为SetQHYCCDResolutio
	//设置ROI
	int retVal = QHYCCD_ERROR;
	retVal = SetQHYCCDResolution(camHandle, 0, 0, 500,
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Set ROI Successfully.\n”);
	}
	//获取ROI设置
	uint32_t x, y, sizex, sizey;
	retVal = GetQHYCCDCurrentROI(camHandle, &x, &y, &s
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Get ROI setting successfully.\n”);
	}
	17.获取相机过扫区范围
	获取图像的过扫区范围，做暗场校正时需要用到过扫区的图像数据，若返回的过扫区范围参数为0，则说明该相机
	设置BIN模式之后可以使用此功能，使用的函数为GetQHYCCDOverScanArea，下为获取过
	uint32_t retVal = QHYCCD_ERROR;
	uint32_t startx, starty, sizex, sizey;
	retVal = GetQHYCCDOverScanArea(camHandle, &startx,
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Get overscan area successfully.\n”);
	}
	18.获取相机有效区域范围
	获取相机的有效区域范围，根据此范围可以设置ROI，直接输出有效区域。
	设置BIN模式后可以使用此功能，使用的函数为GetQHYCCDEffectiveArea，下为获取有
	uint32_t retVal = QHYCCD_ERROR;
	uint32_t startx, starty, sizex, sizey;
	retVal = GetQHYCCDEffectiveArea(camHandle, &startx
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Get effective area successfully.\n”);
	}
	19.设置相机过扫区矫正
	设置相机的过扫区校正，设置之后将移除过扫区，只输出有效区域的图像数据。
	设置过扫区校正有两种方式，第一种方式是通过设置ROI实现的，需要先获取有效区域范围，然后通过SetQ
	设置BIN模式之后可以使用此功能，也可以在设置BIN模式的时候直接设置，使用的函数有GetQHYCC
	uint32_t startx, starty, sizex, sizey;
	retVal = GetQHYCCDEffectiveArea(camHandle, &startx
	if(retVal == QHYCCD_SUCCESS)
	{
	retVal = SetQHYCCDResolution(camhandle, startx, st
	if(retVal == QHYCCD_SUCCESS)
	{
	        printf(“Set ROI successfully.\n”);
	}
	}
	第二种方式是通过SetQHYCCDParam函数进行设置，设置完成后将只输出有效区域的图像数据，两种
	设置BIN模式之后可以使用此功能，下为设置过扫区校正的示例代码：
	retVal = SetQHYCCDParam(camHandle, CAM_IGNOREOVERS
	if(retVal == QHYCCD_SUCCESS)
	{
	printf(“Set ignore overscan successfully.\n”);
	}
	20.BIN、ROI和过扫区校正的混合使用
	当使用方式一设置过扫区校正时，相机所有关于图像裁剪的操作，都是以原始图像左上角的第一个像素为基准点进
	假设一张全分辨率尺寸为1920x1080的图像，其过扫区尺寸为宽40高40，分布于图像四周，有效区域
	此时设置ROI的代码如下：
	retVal = SetQHYCCDResolution(camHandle, 100, 100, 
	if(retVal == SetQHYCCD_SUCCESS)
	{
	printf(“Setup ROI successfully.\n”);
	}
	设置过扫区校正的代码如下：
	retVal = SetQHYCCDResolution(camHandle, 40, 40, 18
	if(retVal == SetQHYCCD_SUCCESS)
	{
	printf(“Setup ROI successfully.\n”);
	}
	当设置过扫区校正之后，图像将只显示有效区域部分，ROI的起始位置将从(100, 100)变成(60,
	retVal = SetQHYCCDResolution(camHandle, 40 + 60, 4
	if(retVal == SetQHYCCD_SUCCESS)
	{
	printf(“Setup ROI successfully.\n”);
	}
	设置2X2 BIN之后的过扫区校正和ROI与1X1 BIN模式下类似，不过尺寸变为原来的一半，例如上
	此时设置ROI的代码为：
	retVal = SetQHYCCDResolution(camHandle, 50, 50, 70
	if(retVal == SetQHYCCD_SUCCESS)
	{
	printf(“Setup ROI successfully.\n”);
	}
	设置过扫区校正的代码为：
	retVal = SetQHYCCDResolution(camHandle, 20, 20, 92
	if(retVal == SetQHYCCD_SUCCESS)
	{
	printf(“Setup ROI successfully.\n”);
	}
	和1X1 BIN模式类似，设置过扫区校正之后，图像将只显示有效区域部分，此时从图像上来看，ROI起始
	retVal = SetQHYCCDResolution(camHandle, 20 + 30, 2
	if(retVal == SetQHYCCD_SUCCESS)
	{
	printf(“Setup ROI successfully.\n”);
	}
	其他BIN模式的原理也是相同的，可以使用同样方法进行设置。
	方式二：
	当使用方式二设置过扫区校正时，ROI的参考位置将发生变化，其参考位置将变成有效区域左上角第一个像素点
	假设一张全分辨率尺寸为1920x1080的图像，其过扫区尺寸为宽40高40，分布于图像四周，有效区域
	此时设置ROI的代码如下：
	retVal = SetQHYCCDResolution(camHandle, 100, 100, 
	if(retVal == SetQHYCCD_SUCCESS)
	{
	printf(“Setup ROI successfully.\n”);
	}
	设置过扫区校正的代码如下：
	retVal = SetQHYCCDParam(camHandle, CAM_IGNOREOVERS
	if(retVal == SetQHYCCD_SUCCESS)
	{
	printf(“Setup ROI successfully.\n”);
	}
	当设置过扫区校正之后，图像将只显示有效区域部分，ROI的起始位置将从(100, 100)变成(60,
	此时若设置同样位置和尺寸的ROI，其代码为：
	retVal = SetQHYCCDResolution(camHandle, 60, 60, 14
	if(retVal == SetQHYCCD_SUCCESS)
	{
	printf(“Setup ROI successfully.\n”);
	}
	设置2X2 BIN之后的过扫区校正和ROI与1X1 BIN模式下类似，不过尺寸变为原来的一半，例如上
	此时设置ROI的代码为：
	retVal = SetQHYCCDResolution(camHandle, 50, 50, 70
	if(retVal == SetQHYCCD_SUCCESS)
	{
	printf(“Setup ROI successfully.\n”);
	}
	设置过扫区校正的代码为：
	retVal = SetQHYCCDResolution(camHandle, 20, 20, 92
	if(retVal == SetQHYCCD_SUCCESS)
	{
	printf(“Setup ROI successfully.\n”);
	}
	和1X1 BIN模式类似，设置过扫区校正之后，图像将只显示有效区域部分，ROI起始位置从原来的(50
	retVal = SetQHYCCDResolution(camHandle, 30, 30, 92
	if(retVal == SetQHYCCD_SUCCESS)
	{
	printf(“Setup ROI successfully.\n”);
	}
	其他BIN模式的原理也是类似的，可以使用同样方法进行设置。
	21.获取数据输出的实际位数
	获取相机实际输出的数据位数，此位数为芯片输出的原始数据的实际位数。相机内部会对原始数据进行处理，通过
	设置数据格式后可以使用此功能，使用的函数为GetQHYCCDParam，下为获取实际位数的示例代码：
	uint32_t retVal;
	retVal = (uint32_t)GetQHYCCDParam(camHandle, Outpu
	if(retVal != QHYCCD_ERRROR)
	{
	    printf(“Camera actual output bits is %d\n”, re
	}
	22.获取相机输出数据对齐格式
	获取相机输出数据对齐格式，若返回值为1，则说明为高位对齐，若返回值为0，则说明为低位对齐。
	uint32_t retVal;
	retVal = (uint32_t)GetQHYCCDParam(camHandle, Outpu
	if(retVal != QHYCCD_ERRROR)
	{
	    printf(“Get camera output data aligenment succ
	}
	23.获取相机图像所需的内存长度
	int length = GetQHYCCDMemLength(camhandle);
	if(length > 0)
	{
	    printf(“Get image memory length successfully.\
	}
	    另外，也可以根据图像尺寸及数据格式自行计算所需的内存长度，计算方式为：
	length = imagew * imageh * channels * bits / 8
	    imagew和imageh分别为设置图像分辨率的图像宽度和图像高度，channels取决于彩
	24.设置和获取曝光时间
	    设置相机的曝光时间，曝光时间以微妙为单位，设置之前需要用IsQHYCCDControlAva
	通过InitQHYCCD函数初始化相机之后可以使用此功能，使用的函数有IsQHYCCDControl
	int retVal = QHYCCD_ERROR;
	double min, max, step;
	//查看是否支持设置曝光时间
	retVal = IsQHYCCDControlAvailable(camHandle, CONTR
	if(retVal == QHYCCD_SUCCESS)
	{
	//获取曝光时间设置范围
	retVal = GetQHYCCDParamMinMaxStep(camHandle, CONTR
	if(retVal = QHYCCD_SUCCESS)
	{
	    printf(“Get expose time range successfully.\n”
	}
	//设置曝光时间
	retVal = SetQHYCCDParam(camHandle, CONTROL_EXPOSUR
	if(retVal == QHYCCD_SUCCESS)
	{
	      printf(“Set Exposure Successfully.\n”);
	}
	//获取曝光时间
	double value;
	value = GetQHYCCDParam(camHandle, CONTROL_EXPOSURE
	}
	需要注意的是，无论单帧模式还是连续模式都可以调整曝光时间设置，但是如果相机正在曝光，则需要先终止曝光
	单帧模式下需要先调用CancelQHYCCDExposingAndReadout函数终止曝光，然后调
	//如果正在曝光需要执行此函数终止曝光，否则不需要执行
	retVal = CancelQHYCCDExposingAndReadout(camHandle(
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Cancel expose successfully.\n”);
	}
	//设置曝光时间
	retVal = SetQHYCCDParam(camHandle, CONTROL_EXPOSUR
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Set expose time successfully.\n”);
	}
	//如果正在曝光需要执行此函数重新开始曝光，否则不需要执行
	retVal = ExpQHYCCDSingleFrame(camHandle);
	if(retVal != QHYCCD_ERROR)
	{
	    printf(“Begin single capture successfully.\n”)
	}
	连续模式下，需要考虑长曝光和短曝光两种情况。短曝光时，帧率刷新较快，不会花费太多时间，因此可以直接设
	//设置曝光时间
	retVal = SetQHYCCDParam(camHandle, CONTROL_EXPOSUR
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Set expose time successfully.\n”);
	}
	//结束连续模式
	retVal = StopQHYCCDLive(camHnadle);
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Stop live capture successfully.\n”);
	}
	//重新开始连续模式
	retVal = BeginQHYCCDLive(camHandle);
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Begin live capture successfully.\n”);
	}
	25.设置和获取增益（Gain）
	    设置相机的增益，参数值越大，图像越亮。所谓增益即是进行乘法运算，相机曝光完成后用图像数据乘以
	由于增益是曝光完成后进行的数据处理，因此可以不必结束拍摄任务再重新开始拍摄。另外，由于单帧和连续模式
	通过InitQHYCCD函数初始化相机之后可以使用此功能，使用的函数有IsQHYCCDControl
	int retVal = QHYCCD_ERROR;
	double min, max, step;
	//查看是否支持设置增益
	retVal = IsQHYCCDControlAvailable(camHandle, CONTR
	if(retVal == QHYCCD_SUCCESS)
	{
	//获取参数设置的范围和最小步长
	retVal = GetQHYCCDParamMinMaxStep(camHandle, CONTR
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Get gain range successfully.\n”);
	}
	//设置增益
	retVal = SetQHYCCDParam(camHandle, CONTROL_GAIN, 1
	if(retVal == QHYCCD_SUCCESS)
	{
	        printf(“Set gain successfully.\n”);
	}
	//获取增益
	double value;
	value = GetQHYCCDParam(camHandle, CONTROL_OFFSET);
	}
	26.设置偏移（Offset）
	    设置相机的偏移值，参数值越大，图像越亮。和设置增益类似，偏移实际上也是对图像数据进行处理，不
	同样的，设置偏移值时也可以直接设置，不必停止拍摄再重新开始，另外，个别相机的设置范围也会因单帧和连续
	设置偏移值之前需要使用IsQHYCCDControlAvailable函数检查是否支持该设置，并使用
	    通过InitQHYCCD函数初始化相机之后可以使用此功能，使用的函数有IsQHYCCDCon
	int retVal = QHYCCD_ERROR;
	double min, max, step;
	//查看是否支持设置偏移
	retVal = IsQHYCCDControlAvailable(camHandle, CONTR
	if(retVal == QHYCCD_SUCCESS)
	{
	//获取参数设置的取值范围和最小步长
	retVal = GetQHYCCDParamMinMaxStep(camHandle, CONTR
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Get offset range successfully.\n”);
	}
	//设置Offset
	retVal = SetQHYCCDParam(camHandle, CONTROL_OFFSET,
	if(retVal == QHYCCD_SUCCESS)
	{
	        printf(“Set offset successfully.\n”);
	}
	//获取偏移值
	double value;
	value = GetQHYCCDParam(camHandle, CONTROL_OFFSET);
	}
	27.设置和获取Traffic
	    设置此参数可以调节连续模式下的帧率，以得到适合电脑的最大帧率，参数值越大，帧率帧率越慢。需要
	其工作原理为，在每行图像数据的后面增加一些多余的空数据，这样可以增加整幅图像数据的读出时间以降低帧率
	设置Traffic前需要使用IsQHYCCDControlAvailable函数检查是否支持该设置，
	    通过InitQHYCCD函数初始化相机之后可以使用此功能，使用的函数有IsQHYCCDCon
	int retVal = QHYCCD_ERROR;
	double min, max, step;
	//查看是否支持设置Traffic
	retVal = IsQHYCCDControlAvailable(camHandle, CONTR
	if(retVal == QHYCCD_SUCCESS)
	{
	//获取参数设置的取值范围和最小步长
	retVal = GetQHYCCDParamMinMaxStep(camHandle, CONTR
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Get traffic range successfully.\n”);
	}
	//设置Traffic
	retVal = SetQHYCCDParam(camHandle, CONTROL_USBTRAF
	if(retVal == QHYCCD_SUCCESS)
	{
	        printf(“Set traffic successfully.\n”);
	}
	//获取Traffic
	double value;
	value = GetQHYCCDParam(camHandle, CONTROL_USBTRAFF
	}
	28.设置和获取白平衡的RGB分量
	设置相机的RGB增益，通过此参数设置可以使图像更接近真实色彩。此设置只对彩色相机的连续模式生效，值越
	设置RGB增益前需要使用IsQHYCCDControlAvailable函数检查是否支持该设置，并使
	通过InitQHYCCD函数初始化相机之后可以使用此功能，使用的函数有IsQHYCCDControl
	uint32_t retVal = QHYCCD_ERROR;
	double min, max, step;
	//查看是否支持红色白平衡
	retVal = IsQHYCCDControlAvailable(camHandle, CONTR
	if(retVal == QHYCCD_SUCCESS)
	{
	//获取参数设置范围
	retVal = GetQHYCCDParamMinMaxStep(camHandle, CONTR
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Get red gain range successfully.\n”);
	}
	//设置红色白平衡参数
	retVal = SetQHYCCDParam(camHandle, CONTROL_WBR, 64
	if(retVal == QHYCCD_SUCCESS)
	{
	        printf(“Set red gain successfully.\n”);
	}
	//获取红色白平衡参数
	double value;
	value = GetQHYCCDParam(camHandle, CONTROL_WBR);
	}
	//查看是否支持绿色白平衡
	retVal = IsQHYCCDControlAvailable(camHandle, CONTR
	if(retVal == QHYCCD_SUCCESS)
	{
	//获取参数设置范围
	retVal = GetQHYCCDParamMinMaxStep(camHandle, CONTR
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Get green gain range successfully.\n”)
	}
	//设置绿色白平衡参数
	retVal = SetQHYCCDParam(camHandle, CONTROL_WBG, 64
	if(retVal == QHYCCD_SUCCESS)
	{
	        printf(“Set green gain successfully.\n”).
	}
	//获取绿色白平衡参数
	double value;
	value = GetQHYCCDParam(camHandle, CONTROL_WBG);
	}
	//查看是否支持蓝色白平衡
	retVal = IsQHYCCDControlAvailable(camHandle, CONTR
	if(retVal == QHYCCD_SUCCESS)
	{
	//获取参数设置范围
	retVal = GetQHYCCDParamMinMaxStep(camHandle, CONTR
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Get blue gain range successfully.\n”);
	}
	//设置蓝色白平衡参数
	retVal = SetQHYCCDParam(camHandle, CONTROL_WBB, 64
	if(retVal == QHYCCD_SUCCESS)
	{
	        printf(“Set blue gain successfully.\n”);
	}
	//获取蓝色白平衡参数
	double value;
	value = GetQHYCCDParam(camHandle, CONTROL_WBB);
	}
	29.设置和获取亮度
	设置图像的亮度，这个设置是在SDK内部对图像数据进行处理，默认值为0.0，设置值越大，图像越明亮，值
	此参数无条件限制，可以随时设置。设置之前需要使用IsQHYCCDControlAvailable函数
	    通过InitQHYCCD函数初始化相机之后可以使用此功能，使用的函数有IsQHYCCDCon
	uint32_t retVal = QHYCCD_ERROR;
	double min, max, step;
	//查看是否支持亮度
	retVal = IsQHYCCDControlAvailable(camHandle, CONTR
	if(retVal == QHYCCD_SUCCESS)
	{
	//获取参数设置范围和步长
	retVal = GetQHYCCDParamMinMaxStep(camHandle, CONTR
	if(retVal == QHYCCD_SUCCESS)
	{
	printf(“Get brightness range successfully.\n”);
	}
	//设置亮度
	retVal = SetQHYCCDParam(camHandle, CONTROL_BRIGHTN
	if(retVal == QHYCCD_SUCCESS)
	{
	        printf(“Set brightness successfully.\n);
	}
	//获取亮度值
	double value;
	value = GetQHYCCDParam(canHandle, CONTROL_BRIGHTNE
	}
	30.设置对比度
	设置图像的对比度，这个设置是在SDK内部对图像数据进行处理，默认值为0.0，设置值越大，图像越鲜亮，
	此参数无条件限制，可以随时设置。设置之前需要使用IsQHYCCDControlAvailable函数
	通过InitQHYCCD函数初始化相机之后可以使用此功能，使用的函数有IsQHYCCDControl
	uint32_t retVal = QHYCCD_ERROR;
	double min, max, step;
	//查看是否支持对比度
	retVal = IsQHYCCDControlAvailable(camHandle, CONTR
	if(retVal == QHYCCD_SUCCESS)
	{
	//获取参数设置范围和步长
	retVal = GetQHYCCDParamMinMaxStep(camHandle, CONTR
	if(retVal == QHYCCD_SUCCESS)
	{
	printf(“Get contrast range successfully.\n”);
	}
	//设置对比度
	retVal = SetQHYCCDParam(camHandle, CONTROL_CONTRAS
	if(retVal == QHYCCD_SUCCESS)
	{
	        printf(“Set contrast Successfully.\n”);
	}
	//获取对比度设置值
	double value;
	value = GetQHYCCDParam(canHandle, CONTROL_CONTRAST
	}
	31.设置GAMMA值
	设置图像的Gamma值，这个设置是在SDK内部对图像数据进行处理，默认值为1，设置值越大，图像越亮，
	此参数无条件限制，可以随时设置。设置此参数之前需要使用IsQHYCCDControlAvailabl
	通过InitQHYCCD函数初始化相机之后可以使用此功能，使用的函数有IsQHYCCDControl
	uint32_t retVal = QHYCCD_ERROR;
	double min, max, step;
	//查看是否支持Gamma设置
	retVal = IsQHYCCDControlAvailable(camHandle, CONTR
	if(retVal == QHYCCD_SUCCESS)
	{
	//获取参数设置范围和步长
	retVal = GetQHYCCDParamMinMaxStep(camHandle, CONTR
	if(retVal == QHYCCD_SUCCESS)
	{
	printf(“Get gamma range successfully.\n”);
	}
	//设置Gamma
	retVal = SetQHYCCDParam(camHandle, CONTROL_GAMMA, 
	if(retVal == QHYCCD_SUCCESS)
	{
	        printf(“Set gamma successfully.\n”);
	}
	//获取Gamma值
	double value;
	value = GetQHYCCDParam(camhandle, CONTROL_GAMMA);
	}
	32.设置图像传输速度
	    设置图像数据的传输速度，通过此设置可以缩短单帧模式下的读出时间或提高连续模式下的帧率。
	设置此参数之前需要使用IsQHYCCDControlAvailable函数检查是否支持该设置，并使用
	通过InitQHYCCD函数初始化相机之后可以使用此功能，使用的函数有IsQHYCCDControl
	uint32_t retVal = QHYCCD_ERROR;
	double min, max, step;
	//查看是否支持速度设置
	retVal = IsQHYCCDControlAvailable(camHandle, CONTR
	if(retVal == QHYCCD_SUCCESS)
	{
	//获取参数设置范围和步长
	retVal = GetQHYCCDParamMinMaxStep(camHandle, CONTR
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Get speed range successfully.\n”);
	}
	//设置速度
	retVal = SetQHYCCDParam(camHandle, CONTROL_SPEED, 
	if(retVal == QHYCCD_SUCCESS)
	{
	        printf(“Set speed successfully.\n”);
	}
	//获取速度设置值
	double value;
	value = GetQHYCCDParam(camHandle, CONTROL_SPEED);
	}
	33.设置辉光抑制功能
	    设置相机辉光抑制功能的开启与关闭，参数为1时为开启，0时为关闭，开启此功能可以减少图像中的辉
	设置此参数之前需要使用IsQHYCCDControlAvailable函数检查是否支持该设置，检查只
	通过InitQHYCCD函数初始化相机之后可以使用此功能，使用的函数有IsQHYCCDControl
	uint32_t retVal = QHYCCD_ERROR;
	//查看是否支持辉光控制
	retVal = IsQHYCCDControlAvailable(camHandle);
	if(retVal == QHYCCD_SUCCESS)
	{
	//设辉光控制功能开启
	retVal = SetQHYCCDParam(camHandle, CONTROL_AMPV, 1
	if(retVal == QHYCCD_SUCCESS)
	{
	        printf(“Set AMPV successfully.\n”);
	}
	//设置辉光控制功能关闭
	retVal = SetQHYCCDParam(camHandle, CONTROL_AMPV, 0
	if(retVal == QHYCCD_SUCCESS)
	{
	        printf(“Set AMPV successfully.\n”);
	}
	//获取辉光控制功能设置值
	double value;
	value = GetQHYCCDParam(camHandle, CONTROL_AMPV);
	}
	34.设置DDR
	    设置相机DDR功能开启或关闭，参数为1时为开启，0时为关闭。DDR开启时可以缓冲图像数据，避
	设置此参数之前需要使用IsQHYCCDControlAvailable函数检查是否支持该设置，检查只
	通过InitQHYCCD函数初始化相机之后可以使用此功能，使用的函数有IsQHYCCDControl
	uint32_t retVal = QHYCCD_ERROR;
	//查看是否支持DDR功能
	retVal = IsQHYCCDControlAvailable(camHandle, CONTR
	if(reVal == QHYCCD_SUCCESS)
	{
	//设置DDR开启
	retVal = SetQHYCCDParam(camHandle, CONTROL_DDR, 1.
	if(retVal == QHYCCD_SUCCESS)
	{
	        printf(“Set DDR successfully.\n”);
	}
	//设置DDR关闭
	retVal = SetQHYCCDParam(camHandle, CONTROL_DDR, 0.
	if(retVal == QHYCCD_SUCCESS)
	{
	        printf(“Set DDR successfully.\n”);
	}
	//获取DDR参数设置值
	double value;
	value = GetQHYCCDParam(camHandle, CONTROL_DDR);
	}
	35.设置行降噪
	设置行降噪开启或关闭，功能开启时SDK内部会根据过扫区平均值进行计算，以此来降低水平随机条纹。目前只
	通过InitQHYCCD函数初始化相机之后可以使用此功能，下为设置行降噪功能的示例代码：
	uint32_t retVal = QHYCCD_ERROR;
	//查看是否支持行降噪功能
	retVal = IsQHYCCDControlAvailable(camHandle, CONTR
	if(reVal == QHYCCD_SUCCESS)
	{
	retVal = SetQHYCCDParam(camHandle, CONTROL_ROWNOIS
	if(retVal == QHYCCD_SUCCESS)
	{
	        printf(“Set row noisere successfully.\n”);
	}
	}
	36.设置WDM广播功能
	开启或关闭WDM广播功能，通过此功能可以将视频图像发送到多个目标软件上。例如使用SharpCap连接
	此功能只能在连续模式下使用，且暂时不支持16位图像数据发送，目前只支持发送八位的黑白和彩色图像数据。
	通过InitQHYCCD函数初始化相机之后可以使用此功能，使用的函数有IsQHYCCDControl
	uint32_t retVal = QHYCCD_ERROR;
	//查看是否支持广播功能
	retVal = IsQHYCCDControlAvailable(camHandle, CONTR
	if(reVal == QHYCCD_SUCCESS)
	{
	//设置广播功能开启
	retVal = SetQHYCCDParam(camHandle, CONTROL_VCAM, 1
	if(retVal == QHYCCD_SUCCESS)
	{
	        printf(“Set row noisere successfully.\n”);
	}
	//设置广播功能关闭
	retVal = SetQHYCCDParam(camHandle, CONTROL_VCAM, 0
	if(retVal == QHYCCD_SUCCESS)
	{
	        printf(“Set row noisere successfully.\n”);
	}
	//获取广播功能设置参数
	double value;
	value = GetQHYCCDParam(camHandle, CONTROL_VCAM);
	}
	37.设置和读取高低增益模式
	设置高低增益，参数为0时是低增益模式，参数为1时是高增益模式，目前只有QHY5III178和QHY1
	通过InitQHYCCD函数初始化相机之后可以使用此功能，使用的函数有IsQHYCCDControl
	uint32_t retVal = QHYCCD_ERROR;
	//检查是否支持高低增益切换
	retVal = IsQHYCCDControlAvailable(camHandle, CAM_L
	if(reVal == QHYCCD_SUCCESS)
	{
	    //设置低增益模式
	retVal = SetQHYCCDParam(camHandle, CAM_LIGHT_PERFO
	if(retVal == QHYCCD_SUCCESS)
	{
	        printf(“Set low gain mode successfully.\n”
	}
	    //设置高增益模式
	retVal = SetQHYCCDParam(camHandle, CAM_LIGHT_PERFO
	if(retVal == QHYCCD_SUCCESS)
	{
	        printf(“Set high gain mode successfully.\n
	}
	//获取高低增益模式设置值
	double value;
	value = GetQHYCCDParam(camHandle, CAM_LIGHT_PERFOR
	}
	38.设置5II系列相机导星模式开关
	设置5II系列相机导星模式的开启和关闭，1为开启，0为关闭，默认为开启状态。
	开启导星模式时将无法输出真正的十六位数据，输出的原始数据位数实际上还是八位的，相机对八位的原始数据低
	通过InitQHYCCD函数初始化相机之后可以使用此功能，使用的函数有IsQHYCCDControl
	retVal = IsQHYCCDControlAvailable(camHandle, CAM_Q
	if(reVal == QHYCCD_SUCCESS)
	{
	retVal = SetQHYCCDParam(camHandle, CAM_QHY5II_GUID
	if(retVal == QHYCCD_SUCCESS)
	{
	        printf(“Set QHY5II guide mode successfully
	}
	}
	39.单帧拍摄功能
	    控制相机的单帧拍摄功能，每次曝光只能获取一帧图像，若曝光未完成就开始调用GetQHYCCDS
	连接相机并设置BIN、分辨率、位数和彩色模式之后可以使用此功能，使用的函数有ExpQHYCCDSin
	int retVal = QHYCCD_ERROR;
	int length = 0;
	uint32_t w, h, bits, channels;
	uint8_t *ImgData;
	//获取图像数据内存长度并开辟存储空间
	length = GetQHYCCDLength(camHandle);
	ImgData = (uint8_t *)malloc(length);
	//开始单帧模式曝光
	retVal = ExpQHYCCDSingleFrame(camHandle);
	if(retVal != QHYCCD_ERROR)
	{
	printf(“Start expose successfully.\n”);
	//获取单帧模式图像数据
	retVal = GetQHYCCDSingleFrame(camHandle, &w, &h, &
	if(retVal == QHYCCD_SUCCESS)
	{
	printf(“Get single frame successfully.\n”);
	}
	}
	//结束曝光及拍摄
	retVal = CancelQHYCCDExposingAndReadout(camHandle)
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Stop single frame successfully.\n”, pr
	}
	拍摄完成后或有些情况下拍摄中途需要停止拍摄时，此时需要使用结束拍摄功能，示例代码如下：
	retVal = CancelQHYCCDExposingAndReadout(camHandle)
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Stop single frame successfully.\n”, pr
	}
	停止拍摄之后需要调用ExpQHYCCDSingleFrame函数之后才能用GetQHYCCDSing
	40.连续拍摄功能
	控制相机的连续拍摄功能，可以通过此功能从相机中获取视频数据流，根据视频流数据可以获取实时的连续图像。
	连接相机并设置BIN、分辨率、位数和彩色模式之后可以使用此功能，使用的函数有BeginQHYCCDL
	int retVal = QHYCCD_ERROR;
	int length = 0, num = 0;
	uint32_t w, h, bits, channels;
	uint8_t *ImgData;
	//获取图像数据内存长度并开辟存储空间
	length = GetQHYCCDLength(camHandle);
	ImgData = (uint8_t *)malloc(length);
	//开始连续模式曝光
	retVal = BeginQHYCCDLive(camHandle);
	if(retVal == QHYCCD_SUCCESS)
	{
	while(num < 100)
	{
	//获取连续图像数据
	    retVal = GetQHYCCDLiveFrame(camHandle, &w, &h,
	if(retVal == QHYCCD_SUCCESS)
	{
	printf(“Get live frame successfully.\n”);
	num ++;
	}
	}
	}
	//结束连续模式曝光及拍摄
	retVal = StopQHYCCDLive(camHandle);
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Stop live frame successfully.\n”, pre)
	}
	拍摄完成后需要使用结束拍摄功能，示例代码如下：
	retVal = StopQHYCCDLive(camHandle);
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Stop live frame successfully.\n”)
	}
	停止拍摄之后需要调用BeginQHYCCDLiveFrame函数之后才能用GetQHYCCDLive
	41.获取相机湿度传感器信息
	    获取相机湿度传感器的信息，此信息数据会持续变化，因此需要持续获取以得到实时信息。
	    获取此参数之前需要使用IsQHYCCDControlAvailable函数检查是否支持此功能
	    通过InitQHYCCD函数初始化相机之后可以使用此功能，使用的函数有IsQHYCCDCon
	int retVal = QHYCCD_ERROR;
	double hum;
	retVal = IsQHYCCDControlAvailable(camHandle,CAM_HU
	if(retVal == QHYCCD_SUCCESS)
	{
	    hum = GetQHYCCDParam(camHandle, CAM_HUMIDITY);
	    printf(“Camera humidity: %f\n”, hum)
	}
	42.获取相机压力传感器信息
	    获取相机压力传感器的信息，此信息数据会持续变化，因此需要持续获取以得到实时信息。
	    获取此参数之前需要使用IsQHYCCDControlAvailable函数检查是否支持此功能
	    通过InitQHYCCD函数初始化相机之后可以使用此功能，使用的函数有IsQHYCCDCon
	int retVal = QHYCCD_ERROR;
	double pre;
	retVal = IsQHYCCDControlAvailable(camHandle,CAM_PR
	if(retVal == QHYCCD_SUCCESS)
	{
	    pre = GetQHYCCDParam(camHandle, CAM_PRESSURE);
	    printf(“Camera pressure: %f\n”, pre)
	}
	43.设置相机循环泵开关
	设置相机循环泵的开启和关闭，1为开启，0为关闭。
	通过InitQHYCCD函数初始化相机之后可以使用此功能，使用的函数有IsQHYCCDControl
	retVal = IsQHYCCDControlAvailable(camHandle, CONTR
	if(retVal == QHYCCD_SUCCESS)
	{
	//开启循环泵
	retVal = SetQHYCCDParam(camHandle, CONTROL_SensorC
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Set pump on successfully.\n”);
	}
	//关闭循环泵
	retVal = SetQHYCCDParam(camHandle, CONTROL_SensorC
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Set pump off successfully.\n”);
	}
	}
	44.相机温控功能
	    相机的制冷功能包括制冷控制，读取当前制冷功率和当前温度。
	制冷控制分为手动控制和自动控制两种，手动控制是直接设置制冷器的制冷功率，使相机以某一固定功率进行制冷
	自动模式下，CMOS和CCD相机的制冷控制略有差异，CMOS相机会在相机驱动中自动调节制冷功率，可以
	相机的制冷功率和温度会持续变化，因此需要持续获取以得到实时信息。
	另外，单帧模式下使用温控功能时需要在读取图像数据的时候暂时停止设置和获取相机温度，相机读取数据结束后
	CMOS相机的制冷范围一般为低于环境温度35℃左右，当相机进行短曝光时会产生额外的热量，会使相机的制
	设置制冷之前需要调用IsQHYCCDControlAvailable函数检查相机是否具有制冷功能。
	通过InitQHYCCD函数初始化相机之后可以使用此功能，使用的函数有IsQHYCCDControl
	uint32_t retVal = QHYCCD_ERROR;
	double pwm, temp, nowpwm, nowtemp;
	//检查相机是否支持制冷功能
	retVal = IsQHYCCDControlAvailable(camHandle, CONTR
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Camera has cooler function.\n”);
	}
	//设置制冷功率，手动模式
	pwm = 50.0;
	retVal = SetQHYCCDParam(camHandle, CONTROL_MANULPW
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Set manual PWM successfully.\n”);
	}
	//设置目标制冷温度，自动模式
	temp = -10.0;
	while(true)
	{
	retVal = SetQHYCCDParam(camHandle, CONTROL_COOLER,
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Set target temperature successfully.\n
	}
	sleep(1000); //设置不必太频繁，每秒设置一次即可
	}
	//获取当前制冷器功率
	while(true)
	{
	nowpwm = GetQHYCCDParam(camHandle, CONTROL_CURPWM)
	printf(“Now PWM : %f%%.\n”, nowpwm / 255.0 * 100.0
	sleep(1000); //每秒获取一次以得到实时数据
	}
	//获取当前温度
	while(true)
	{
	nowtemp = GetQHYCCDParam(camHandle, CONTROL_CURTEM
	printf(“Now TEMP : %f.\n”, nowtemp);
	sleep(1000);//每秒获取一次以得到实时数据
	}
	//关闭制冷
	retVal = SetQHYCCDParam(camHandle, CONTROL_MANULPW
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Set cooler off successfully.\n”);
	}
	45.滤镜轮控制功能
	    某些相机可以通过4PIN接口连接滤镜轮，并通过SDK直接控制滤镜轮，涉及到的功能有检查相机是
	滤镜轮孔位的设置范围为0~cfwNum-1，cfwNum为滤镜轮孔数。滤镜轮转动到目标位置时，会返回
	设置滤镜轮位置时，SetQHYCCDParam和SendOrder2QHYCCDCFW功能相同，区别
	另外，获取滤镜轮位置时，若使用C/C++进行开发，使用哪个函数设置或获取滤镜轮位置都可以，若是使用其
	    通过InitQHYCCD函数初始化相机之后可以使用此功能，使用的函数有IsQHYCCDCon
	uint32_t retVal = QHYCCD_ERROR;
	//检查是否支持滤镜轮控制
	retVal = IsQHYCCDControlAvailable(camHandle, CONTR
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“This camera can control CFW.\n”);
	}
	//获取滤镜轮孔数
	int posNum;
	posNum = GetQHYCCDParam(camHandle, CONTROL_CFWSLOT
	printf(“This CFW has %s slots.\n”);
	//设置滤镜轮目标位置为第三孔，方式一
	retVal = SetQHYCCDParam(camHandle, CONTROL_CFWPORT
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Setup target position successfully.\n”
	}
	//设置滤镜轮目标位置为第三孔，方式二
	retVal = SendOrder2QHYCCDCFW(camHandle, ‘2’, 1);
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Setup target position successfully.\n”
	}
	//获取滤镜轮位置信息以判断滤镜轮运行状态，方式一
	double nowPos;
	while(nowPos != targetPos)
	{
	nowPos = GetQHYCCDParam(camHandle, CONTROL_CFWPORT
	printf(“Now CFW position is %c.\n”, (int)nowPos);
	}
	//获取滤镜轮位置信息以判断滤镜轮运行状态，方式二
	char nowPos;
	while(nowPos != targetPos)
	{
	retVal = GetQHYCCDCFWStatus(camHandle, &nowPos);
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Now CFW position is %c.\n”, nowPos);
	}
	}
	46.设置GPS
	部分相机支持GPS功能，通过GPS功能可以对相机曝光时间进行测量，以获取帧曝光开始和结束的精确时间。
	GPS功能有两种工作模式，分别是主模式和从模式。主模式指的就是一般的工作模式，可以支持ROI。从模式
	目前相机接收GPS信号的方式有两种，一种是相机本身带有GPS接口，可以直接将信号接收器接到相机上，如
	GPS信号接收器连接完成后需要等待GPS信号锁定，受信号强度影响，GPS信号锁定所需时间并不固定。等
	VCOX校准的具体操作为调节VCOX频率，使PPS计数器值接近1000000，当PPS信号丢失时，P
	LED校准是通过改变Position A和Position B来获取曝光开始和结束的精确时间。具体操
	理论上来说，单帧模式和连续模式都会产生时间信息，接收到的GPS数据会存储在图像数据的前四十四个数据中
	GPS数据结构：
	序列号
	0
	Sequence Number MSB
	1
	Sequence Number
	2
	Sequence Number
	3
	Sequence Number LSB
	4
	temporary Sequence Number (Normally no use)
	图像宽度
	5
	Image Width MSB
	6
	Image Width LSB
	图像高度
	7
	Image Height MSB
	8
	Image Height LSB
	纬度
	9
	latitude MSB
	10
	latitude
	11
	latitude
	12
	latitude LSB
	经度
	13
	longitude MSB
	14
	longitude
	15
	longitude
	16
	longitude LSB
	快门开始时间(JS)
	17
	Start_Flag
	18
	Start Second MSB
	19
	Start Second
	20
	Start Second
	21
	Start Second LSB
	22
	Start micro second MSB
	23
	Start micro second
	24
	Start micro second LSB
	快门结束时间(JS)
	25
	End flag
	26
	End Second MSB
	27
	End Second
	28
	End Second
	29
	End Second LSB
	30
	End micro second MSB
	31
	End micro second
	32
	End micro second LSB
	GPS 状态
	33
	now flag
	当前时间（CMOS传感器的垂直同步时间，不是快门开始或关闭的精确时间）
	34
	now second MSB
	35
	now second
	36
	now second
	37
	now second LSB
	38
	now micro second MSB
	39
	now micro second
	40
	now micro second LSB
	PPS 计数器值
	41
	count of PPS MSB
	42
	count of PPS
	43
	count of PPS LSB
	数据转换方法：
	//帧序列号
	//图像宽度
	//图像高度
	//纬度
	int temp, deg, min, south;
	double fractMin, latitude;
	//经度
	int temp, deg, min, west;
	double fractMin, longitude;
	//快门开始时间
	int temp, deg, min, south, west;
	double fractMin, latitude, longitude;
	//经度
	int temp, deg, min, south, west;
	double fractMin, latitude, longitude;
	//经度
	48.设置Burst模式
	SetQHYCCDBurstModePatchNumber，下为Burst模式的示例代码：
	//注：拍摄burst模式图像之后不需要结束连续模式，所有拍摄完成后再结束连续模式拍摄，不结束连续模
	49.设置外触发模式
	int retVal = QHYCCD_ERROR;
	double min, max, step;
	//检查相机是否支持触发功能
	retVal = IsQHYCCDControlAvailable(camHandle, CAM_T
	iif(retVal == QHYCCD_SUCCESS)
	{
	printf(“This camera can use trigger function.\n”);
	}
	//获取触发接口的数量和名称
	uint32_t num = 0;
	retVal = GetQHYCCDTrigerInterfaceNumber(camhandle,
	if(num > 1)
	{
	    char name[40] = { 0 };
	    for(int i = 0; i < num; i ++)
	    {
	        retVal = GetQHYCCDTrigerInterName(camhandl
	        if(retVal == QHYCCD_SUCCESS)
	        {
	            printf(“Get triger interface successfu
	}
	}
	}
	//设置触发接口
	retVal = SetQHYCCDTrigerInterface(camhandle, 0);
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Set interface successfully.\n”);
	}
	//使能触发功能
	retVal = SetQHYCCDTrigerFunction(camHandle, true);
	if(retVal == QHYCCD_SUCCESS)
	{
	printf(“Enable trigger mode successfully.\n”);
	}
	//使能触发输出功能
	retVal = EnableQHYCCDTrigerOut(camhandle);
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Enable trigger out successfully.\n”);
	}
	//开始单帧拍摄
	retVal = ExpQHYCCDSingleFrame(camHandle);
	if(retVal != QHYCCD_ERROR)
	{
	printf(“Start single expose successfully.\n”);
	}
	//阻塞获取单帧数据
	retVal = GetQHYCCDSingleFrame(camHandle, &imagew, 
	if(retVal == QHYCCD_SUCCESS)
	{
	printf(“Get single frame successfully.\n”);
	}
	//结束单帧拍摄
	retVal = CancelQHYCCDExposingAndReadout(camhandle)
	if(retVal == QHYCCD_SUCCESS)
	{
	    printf(“Stop single capture successfully.\n”);
	}
	触发控制硬件说明：
	目前相机的触发接口有两种，一种是GPIO接口，另一种是SMA接口。
	若使用GPIO接口，我们建议使用配套的电平转换板进行控制。可以通过GPIO接口控制触发的相机有QHY
	    这两种连接方式只有跳线方式不同，Connection1的Trigger Out电平固定为5V
	电平转换板说明：
	    目前使用SMA触发接口的相机有QHY4040、QHY411ERIS、QHY461、QHY55
	int temp, deg, min, south, west;
	double fractMin, latitude, longitude;
	//经度
	double min, max, step;
	//检查相机是否支持触发功能
	retVal = IsQHYCCDControlAvailable(camHandle, CAM_T
	iif(retVal == QHYCCD_SUCCESS)
	{
	printf(“This camera can use trigger function.\n”);
	}
	//获取触发接口的数量和名称
	uint32_t num = 0;
	retVal = GetQHYCCDTrigerInterfaceNumber(camhandle,
	if(num > 1)
	{
	char name[40] = { 0 };
	for(int i = 0; i < num; i ++)
	{
	retVal = GetQHYCCDTrigerInterName(camhandle, i, na
	if(retVal == QHYCCD_SUCCESS)
	{
	printf(“Get triger interface successfully.\n”);
	}
	}
	}
	//设置使用默认触发接口0
	retVal = SetQHYCCDTrigerInterface(camhandle, 0);
	if(retVal == QHYCCD_SUCCESS)
	{
	printf(“Set interface successfully.\n”);
	}
	//使能触发功能
	retVal = SetQHYCCDTrigerFunction(camHandle, true);
	if(retVal == QHYCCD_SUCCESS)
	{
	printf(“Enable trigger mode successfully.\n”);
	}
	//使能触发输出功能
	retVal = EnableQHYCCDTrigerOut(camhandle);
	if(retVal == QHYCCD_SUCCESS)
	{
	printf(“Enable trigger out successfully.\n”);
	}

