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1.1 EXBEERY

1.uint32 t InitQHYCCDResource (void) ;

BRI LU A
WIUGAE SDK B, 35 BR B AT T, Tl [a] QHYCCD_SUCCESS.
AEARTS

int ret = QHYCCD ERROR;
ret = InitQHYCCDResource() ;
if (ret == QHYCCD SUCCESS) {
printf ("Initialize QHYCCD resource success. \n”):
telse{
printf ("Initialize QHYCCD resource fail.\n”):
}

2.uint32 t ReleaseQHYCCDResource (void) ;

PR ELTE A
BERENLIBEIR, A PREHAT R, 3R [A] QHYCCD_SUCCESS.
AEARTS

int ret = QHYCCD ERROR;
ret = ReleaseQHYCCDResource () ;
if(ret == QHYCCD SUCCESS)
printf ("Release QHYCCD resource success. \n”);

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

3. uint32_t 0SXInitQHYCCDFirmware (char *path) ;

SHYL A :

path [ 42 BT A8 SCALE S (P AF TOSE B, [ e AT TAE Tirmware SCA3&H, path
Hd R AE 2 PR firmware AR s

BRI BB

FH R n #5184 0 ek 2, B ik A Mac B 7R EX AN, Windows EAHE A IREN, Linux FffF A
85—ghycced. rules {4,
AEIARED:
int ret = QHYCCD ERROR;
char path[] = “/usr/local”;
ret = 0SXInitQHYCCDFirmware (path) ;
if (ret == QHYCCD_SUCCESS) {
printf ("Download firmware success!\n”);
Jelse
printf ("Download firmware fail!\n”);

}
4. uint32_t ScanQHYCCD (void) ;



PR BT B :
8 R R QHYCCD & 4%, AT SR a 2 M 2w & iR bl .
AEIARED:
int num = 0;
num = ScanQHYCCD () ;
if (num > 0) {
printf ("%d cameras has been connected\n”, num) ;
Jelse
printf (“no camera has been connected\n”);

}
5.uint32 t OpenQHYCCD (char *id) ;
SH U
[id | GetQUYCCDId () ; 3R [l FKIAH L 1D: |
BRI B B -
ZHRYE GetQHYCCDIA O 5 [H1H) ID SRATHAEAL, P E IR BAHALE FORR o 5 AR AN 9 23 T 156 B R
BHAT I . 5 AR AR T # A (1) pR B T R N S 4
AR :
ghyced handle camhandle = NULL;
camhandle = OpenQHYCCD (id) ;
if (camhandle != NULL) {
printf ("Open QHYCCD success!\n”):
Jelse{
printf (“Open QHYCCD failed!\n”);

}
6. uint32_t CloseQHYCCD (ghyccd handle *handle) ;
SRR
|camhand1e |OpenQHYCCD();ﬂi[]ﬁ@*ﬁiﬂfﬂﬁﬁ;
BRI HU U B«
FUAENL, Wit SAEPLRIER:. Bk [A] QHYCCD SUCCESS.
AEIARED:
int ret = QHYCCD ERROR;
ret = CloseQHYCCD (camhandle) ;
if (ret == QHYCCD SUCCESS)
printf (“Close camera success. \n”);

else
printf(“Close camera failed.”);
7.uint32 t InitQHYCCD (ghyccd handle *handle) ;
SHULEA:
| handle [ OpenQHYCCD () ; 3% [B AU HEBL AU
PR
WG ABNL TR . B ZhiR [F] QHYCCD_SUCCESS o
AEIARED:
int ret = QHYCCD ERROR;




ret = InitQHYCCD (camhandle) ;
if (ret == QHYCCD SUCCESS) {
printf (“Init QHYCCD success!\n”);
telse{
printf (“Init QHYCCD fail!\n”);
}
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1.2 HHYRYE D IRENE

FR ML e LIS 4, T DR SR 280 7 AL SR L5 2, tn] UK SR AN
ZH00] MYCN J5 DhRe i 6 BB 280, 8 AT AR
1.uint32 t GetQHYCCDId (uint32 t index, char *id);

SHENAR:

index FAMLE IR B T s, ARERT 5T ScanQUYCCD () ; (13 [I{H ;
id — A RBNTR AR R, RS R BOR BRI AR AL 1D

BRBLA -

FRECESANLED ID 5, BEIhIR[E] QHYCCD SUCCESS. & MAHHBLET 1D #S e AENLEL S A5 51 5 4H A
1 QHY183C-c915484fa76ea7552, Hijlf QHY183C ZAHNLAL S, JST1H c915484faT6eaT552 EAHMLI T4
Fo REMENLECA HMA K FHS, RIMERAH RS AN EFNL, ETRF5 5 WA Emr. &Rk
XML, A2 AL, X2 RA 2R,

AEIARED:
int i, ret;
char 1d[100][32] = {0};
for(i = 0;i < num;i++) {
ret = GetQHYCCDI (i, id[i]);
if (ret == QHYCCD_SUCCESS) {
printf ("Found connected camera, the id is %s\n”, id[i]);
Jelsef
printf (“some errors occered! (%d %d)\n”, i, ret) ;
}
}

2.uint32_t GetQHYCCDModel (char *id, char *model) ;

SHYL A :

id GetQHYCCDIA () ; 3R [AI[FJAHAL 1D;

mode char FRAPELH, FRBRCA M AEALEI Y5
BRI BB

SREUFEMLI AL S, 40 QHY183C—c915484fa76ea7552 SKEL I AIAHHL L Sy QHY183C. 75 bR B Th A
47, MR [A] QHYCCD_SUCCESS.
ARG :
char model[20];
ret = GetQHYCCDModel (id, model) ;
if(ret = QHYCCD SUCCESS)
printf (“Camera model is %s.\n”, model) ;
else
printf (“Get camera model fail.\n”):

3.uint32_t GetQHYCCDFWVersion(ghyccd_handle *handle, uint8 t *buf) ;

SE A
handle OpenQHYCCD () ; 3R [Bl I AHHL A4 5
buf FHRAT i [ Wi AAE S BB

BRH A -
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SRECE AR, WA A48 P Y Linux A1 Mac A4 B A R4k, Windows “FENIAFE,
AT DLAR B 3R R [ 1] A R A A0 W 2 R AE A B A R R B R . A R R D AT, ) ]
QHYCCD SUCCESS.

AR

unsigned char buf[32];

ret = GetQHYCCDFWVersion (camhandle, buf) ;
if(ret = QHYCCD SUCCESS)

printf (“year:%d month:%d day:%d\n”, (buf[0] >> 4) + 0x10, buf[0]& 0xf0, buf[1]);
else

printf ("Get QHYCCD firmware version fail.\n”):

4.uint32 t GetQHYCCDSDKVersion (uint32 t *year,uint32 t

*month, uint32_t *day, uint32_t *subday) ;
SHUH:
year FEUL SDK WA IR -4 5
month FEU SDK WA H 35
day FE SDK J A (1) H #;
subday | HNE, 0l ZH;
PR BT B :
SREL SDK fRIfRAS, BV SDK B4 HHH, Bra-F-& &6 el LA bk %, o] DURTE SR EIAY) SDK iR A
W4 AT 1Y) SDK J& A2 BB hR A« 47 BRBUS DI AT , W3k [1] QHYCCD_SUCCESS.
AEIARED:
uint32 t year, month, day, subday;
ret = GetQHYCCDSDKVersion (&year, &nonth, &day, &subday) ;
if(ret == QHYCCD SUCCESS)
printf ("%d-%d-%d, %d\n”, year, month, day, subday) ;
else
printf (“Get QHYCCD SDK version fail.\n”);
5.uint32_t GetQHYCCDType (ghyccd_handle *handle) ;
SH -
[handle | OpenQHYCCD () 3% Al {FIAHHL A 3 |
BRI HU U B :
SREL #5257, 40 DEVICETYPE QHY183C (4045) , #5 bR DI HAT , MR [l € XAE ghyccdcamdef. h
) %
RIS
ret = GetQHYCCDType (camhandle) ;
if (ret != QHYCCD_ERROR)
printf ("Type:%d\n”, ret) :
else
printf ("Get QHYCCD Type fail.\n”);

6.uint32 t GetQHYCCDParamMinMaxStep (ghyccd handle *handle, CONTROL ID
controlld, double *min, double *max, double *step) :

SHH:

[handle | OpenQINCCD ) J& [l FL R L AU BA: |
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controlld | ARRANIFEINIBES HHI %
min ZS VR E T A /ME
max S R VB I i K AE s
step Zﬁ%ﬁﬁi%iﬁ@igfﬁ;

BRI -

RIS E0 fe o K IME AP, AT DURRARE IX A bR BRI S BUE AL S 2 (s
m. WMES MEEUE LIS RELK.
AR
double min, max, step;
ret = IsQHYCCDControlAvailable (camhandle, CONTROL GAIN) ;
if (ret == QHYCCD SUCCESS)
{
ret = GetQHYCCDParamMinMaxStep (camhandle, CONTROL GAIN, &min, &max, &step) ;
if (ret == QHYCCD SUCCESS)
printf ("min = %1f max = %1f step = %1f\n”, min, max, step) ;
else
printf (“Get param min max step fail\n”);
}
else
printf (“Can’ t set gain\n”);

7.uint32 t GetQHYCCDHumidity (qhyccd handle *handle, double *hd) ;
SHULH

handle OpenQHYCCD () & [A] I AHATL A 4 5

hd HOR RO A B AR

PR BT B :
SREUCHANLA AL RS (03 R, BT R A R 50N 1C16803 SLBL 7 X IhhE. 45 B BBAT RS, TR
[=] QHYCCD SUCCESS.
AR
double hd;
ret = GetQHYCCDHumidity (camhandle, hd) ;
if(ret == QHYCCD SUCCESS)
printf ("HD:%1f\n”, hd) ;
else
printf (“Get QHYCCD humidity fail.\n”);
8. uint32 t GetQHYCCDCameraStatus (ghyccd handle *handle, uint8 t *buf) ;

e R

handle OpenQHYCCD () ; 3R [A] I AHAL A AR 5

buf FER AP IS AT IR 5

BRI H5C U B

SREUFENL) TARIRGES, AFEHE . S45 . BCAMEBIRIZEIUARES, B RE A RAMEYLSEIL T
LR AL, A BRI AT BT, AR [R] QHYCCD_SUCCESS
buf[0] buf[1] buf[2] buf[3]

00 fe 81 74: WE, VAT CERAE R EIE L i



01 fe 81 74: FERE, MNERCTFAEET 0 — B A, R
02 fe 81 74: BRG, JFUAEFTIFERTT, SRS RHIERT]
03 fe 81 T4: HAE L

AR

char buf[64];

ret = GetQHYCCDCameraStatus (camhandle, buf) ;

if (ret == QHYCCD SUCCESS)
printf ("buf[0] = %x\n”, buf[0]);

else
printf ("Get QHYCCD camera status error.\n”):

9.uint32 t GetQHYCCDChipInfo (ghyccd handle *h, double *chipw, double
*chiph, uint32_t *imagew, uint32_ t *imageh, double *pixelw, double
*pixelh, uint32_t *bpp) ;

SH U

handle OpenQHYCCD () ; i [B] ) AH AL FJ A7 5
chipw B e R

chiph B

W R 1) 5 S 5

h SEEGOIEES

pixelw 182 55 B

pixelh BENEE;

bpp EEEIDRET

BRI B B -

REENL A BE R, BESERKERE. RGN KERE. BRIKEREMEGEIALR.
AT B, IR [B] QHYCCD SUCCESS o

AR
int ret = QHYCCD ERROR;
int w, h, bpp;

double chipw, chiph, pixelw, pixelh;

ret = GetQHYCCDChipInfo (camhandle, &chipw, &chiph, &w, &h, &pixelw, &pixelh, &bpp) ;//FKEAANLE
=]

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) ;

Jelse

printf ("GetQHYCCDChipInfo failed!\n”);
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}
10. uint32_t GetQHYCCDEffectiveArea(qhyccd _handle *handle, uint32_t
*startX, uint32_t *startY, uint32_t *sizeX, uint32_t *sizeY);
SH U
handle OpenQHYCCD () ; & [al KIARHL A4 5
startX EUEA IXIBAE KT 1 (R A6 A
startY BUG A RIX SR BT ) (PR A6 A
sizeX KIS A 350X 3k 1) 5
sizeY AR5 X 3 ) v
BRI B B -

XA B HOR i H UG A U RS R AR AL B . 45 R AT ), TR [B] QHYCCD SUCCESS.
ARG :
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”):

11.uint32 t GetQHYCCDOverScanArea(ghyccd handle *h,uint32 t *startX,

uint32_t *startY, uint32_t *sizeX, uint32_t *sizeY);
SH U
handle OpenQHYCCD () ; 3% [Al AR A4 ;
startX ik 1 X IAE K P T 19 R A6 A
startY ik 3G X A 2 B ) B G A
sizeX A X 3k B
sizeY A X 3k
PR BT B :
AL COD A H X X NREEH H X1 startx, starty sizex, sizey 8. X MEIETE
JEaE G PR B B . A7 BB AT BCEl, iR [A] QHYCCD_SUCCESS .
A EIARAS
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”);

12.uint32_t IsQHYCCDControlAvailable(ghyccd_handle *handle, CONTROL ID
controlld) ;

SH U

| handle | OpenQHYCCD () ;3% 8] FRIAR AL AU
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| controlld | fREAAMIINAES BN Z, JE5E UAE ahycedstruct. h F1H—AMHERAY; |

X 28 JLANH A ID:

CAM_COLOR, /KB ARNLE 5 R E AL

CAM BIN1XIMODE, //REBE AN E S BEA 1X1bin Bzl
CAM_BIN2X2MODE, [/ BEARNLE S B 2X2bin Bl
CAM_BIN3X3MODE, //RE B AL S B 3X3bin Bl
CAM_BIN4X4MODE, [/ B AR B 4X4bin Bl
CAM_MECHANTCALSHUTTER,  //#& Ex AHHLAE 75 M FH LA AR 1]
CAM_GPS, //R BN S BA GPS
CONTROL_COOLER / /KB HLAE 75 2 i A B A AL
CONTROL_CHANNELS, / /T 3R EURH ML S ) e 3 2
CONTROL_CURTEMP, / /T 3R BRI 4 AT ) B
CONTROL_CURPWM, // T 3REURH ML 2 1 i Dh 2R
CONTROL_MANULPWM, // AT Fh BAVLEIA D%
CONTROL_WBR, / /T IR B
CONTROL_WBB, //FT- U TG 3 14
CONTROL_WRBG, /T S0 3 14
CONTROL_GAIN, // T IRTTAE ML a5
CONTROL_OFFSET, // T BT R E
CONTROL_EXPOSURE, / /T 15 B A ML IR G ]
CONTROL._SPEED, // TV B USB & 5E fE
CONTROL_TRANSFERBIT, / /T 3REUF ML UG AL R
CONTROL_USBTRAFFIC, / /TR

BRI B B

MR & S B 2 FIBTAE LS & B 0D Ee, 2 HA R ge ik (3] QHYCCD_SUCCESS, 75 JJ & [H]
QHYCCD_ERROR, 5 HIWiAIHLZ 52 R OAHHL (CAM_COLOR) , FRILIR EIAHKLI bayer NFFF, S<MGER ]
QHYCCD ERROR. #HMLH bayer 7 & X AE ghycedstruct. h XXAF, & XUiR:
enum BAYER 1D
{

BAYER GB = 1,

BAYER GR,

BAYER BG,

BAYER RG
I
AR
L. R A AHHLAE 75 A2 1 A B AH L
ret = IsQHYCCDControlAvailable (camhandle, CONTROL COOLER) ;
if(ret == QHYCCD SUCCESS)

printf ("This camera is cooler camera.\n”);
else

printf ("This camera is not cooler camera.\n”):

2. fL B AN R AL
ret = IsQHYCCDControlAvailable (camhandle, CAM COLOR) ;
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if (ret == BAYER GB | ret == BAYER GR | ret == BAYER BG | ret == BAYER RG)
printf ("This camera is color camera.\n”);

else

{

printf ("This camera is not color camera.\n”):
HE: ST LA
Horp— 2y &7 B AU A AL & BA RO ge, —ar &7 BEnT UR RAE &AL 75
HARBIEE, el L BAHVLEIA N 28, T 8 —Leam 2 2B 24t SDK N EE NI LT RE S
BECRAS bR EAL AT
enum CONTROL ID

CONTROL_BRIGHTNESS = 0,
CONTROL_CONTRAST,
CONTROL_WBR,

CONTROL_WBB,

CONTROL_WBG,

CONTROL_ GAMMA,

CONTROL_GAIN,

CONTROL_OFFSET,
CONTROL_EXPOSURE,

CONTROL_ SPEED,
CONTROL_TRANSFERBIT,

CONTROL_ CHANNELS,
CONTROL_USBTRAFFIC,
CONTROL_ROWNOISERE,

CONTROL_ CURTEMP,

CONTROL_ CURPWM,
CONTROL_MANULPWM,

CONTROL_ CFWPORT,
CONTROL_COOLER,
CONTROL_ST4PORT,

CAM_COLOR,

CAM_BINIXIMODE,
CAM_BIN2X2MODE,
CAM_BIN3X3MODE,
CAM_BIN4X4MODE,
CAM_MECHANICALSHUTTER,
CAM_TRIGER_INTERFACE,
CAM_TECOVERPROTECT INTERFACE,
CAM_SINGNALCLAMP INTERFACE,
CAM_FINETONE INTERFACE,
CAM_SHUTTERMOTORHEATING INTERFACE,
CAM_CALIBRATEFPN INTERFACE,
CAM_CHIPTEMPERATURESENSOR INTERFACE,
CAM_USBREADOUTSLOWEST _INTERFACE,

/AT B UG
/TR E BT

/T AP E

// T3 E O AT

// T % B &0 3T

//HTF Gamma ¥ 1E

// AT BEE AL 55

// A FHREAHL of fset

// AT BEE L] (us)

// T BEEFINLE) USB AL 5k &

// T LB SRR AR AL IR

// T LB SR E G m TE 5L

// T B AL 5

/ /AT PR

// BT 3RBCHML 24 7 ()R

// T 3RECH ML 24 i (Rl 4 TR

// AT Fah % B HIA TR

// TR BN S E R R

// TR A TS S A AR AL

// TR EANLE 7 B A STAPORT

// AT R R R AL
//ATREMVZESREA 1XT bin 5
//ATREMVESREA 2X2 bin 5
//ATREMNLE S EA 3X3 bin 5
//RE AN T HA 4X4 bin B
/R B AINL AT H A PR ]

// TR BN 5 A M R A5
//TEC {3, PR H A28 DI
//AFREMVESEEEST

// TR AL 75 B A FINETONE Dyfg
/ /BRI ELATL N A

//FPN ¥ 1F

/) BR AR AR

//USB DA s AR I# 13 HY 2w

10



} .

CAM_8BITS,
CAM_16BITS,
CAM_GPS,

CAM_IGNOREOVERSCAN INTERFACE,
QHYCCD_3A AUTOBALANCE,
QHYCCD_3A AUTOEXPOSURE,
QHYCCD_3A AUTOFOCUS,
CONTROL_AMPV,

CONTROL_VCAM,

CAM_VIEW MODE,

CONTROL CFWSLOTSNUM,

IS EXPOSING DONE,
ScreenStretchB,
ScreenStretchW,

CONTROL DDR,

CAM LIGHT PERFORMANCE MODE,

CAM_QHY5II GUIDE MODE,
DDR_BUFFER_CAPACITY,
DDR_BUFFER_READ_THRESHOLD

&ﬁ,#ﬁ

S

el o Ll

/ /BB AL R S 75 /2 8bits
/IR ERNLRIALER S 5 42 16bits
/A EANBL S HA GPS

/ /AW overscan [X
// B B ¥l

// B B

// E i

// TR B AL
/ /AN 2R

/ /B

5 EBA AMPV IhfE

/ /KB PR R (A AL

/ /R B AL S At

// PR

// PR

/ /R B AL 5 B A DDR 22X
//HGC/LGC ¥4 25 ¥ (&I 21 a5 F ] )

//RE
//DDR N & &
//DDR S X 1 IR, L IX AN BB 4512 DDR

13.uint32 t GetQHYCCDParam(ghyccd handle *handle, CONTROL ID

controlld) ;
SR

handle

OpenQHYCCD () ; IR [A] PR AH AL A1) 4 5

controlld

REMHLSE %, € XAE ghycedstruct. h H;

BRBLA -
SoMR#E CONTROL_ID X ERBUHNLII hRES B 8, st B ARG 18] 1823, (MBS RIiR[E

MHLSE, RIOUR [E] QHYCCD ERROR .

AR
ret = GetQHYCCDParam(camhandle, CONTROL EXPOSURE) ;
if(ret != QHYCCD ERROR)
printf ("The camera’ s expose time is %dms. \n”, ret/1000) ;

else
printf (“Get the camera’ s expose time fail.\n”);

11



1. 3 HHH I ThEEIZHI R
1.uint32 t SetQHYCCDParam(ghyccd handle *handle, CONTROL ID controlld,

double value);
SR

handle OpenQHYCCD () ; 3R [Al I AHHL A4 5

controlld | [REMN K ESEHIZ, E XALE qhycedstruct. h /1,

value XN ZEME, SECRFE, R WAFE),

BRH A -
MR RE S XA S RO AT B E, & BT e, AR [|] QHYCCD_SUCCESS
ARG :

1. SRE 15 B R G ]
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”);
2. W E ML T
ret = SetQHYCCDParam(camhandle, CONTROL USBTRAFFIC, 50) ;
if(ret == QHYCCD SUCCESS)

printf( “Set camera exposure time success.\n” ):
else

printf( “Set camera exposure time failed.\n” );
3. W E NI a5
ret = SetQHYCCDParam(camhandle, CONTROL GAIN, 15) ;
if(ret == QHYCCD SUCCESS)

printf( “Set camera gain success. \n”);
else

printf( “Set camera gain failed.\n” );
4. WE AN W E
ret = SetQHYCCDParam(camhandle, CONTROL OFFSET, 140) ;
if(ret == QHYCCD SUCCESS)

printf( “Set camera gain success.\n” );
else

printf( “Set camera gain failed.\n” );
5. 15 B AH ML A% Sk 2
ret = SetQHYCCDParam(camhandle, CONTROL SPEED, 1) ;
if(ret == QHYCCD SUCCESS)

printf( “Set camera transfer speed success.\n” );
else

printf( “Set camera transfer speed failed.” ):
6. T 2 2 il
tdefine COOLER ON 1
#tdefine COOLER OFF 2
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#define COOLER_MANU 3
#define COOLER_AUTO 4

int  ret = QHYCCD ERROR;

int Flag Cooler, Flag Timer, Flag Mode;
int nowPWM, targetPWM;

float nowTemp, targetTemp;

ret = IsQHYCCDControlAvailable (camhandle, CONTROL COOLER) ;
if (ret == QHYCCD_SUCCESS) {
printf( “Can operate this camera temperature control.\n”);
Flag Timer = 1;
while (1) {
if(Flag Cooler == COOLER ON) {
if (Flag Timer == 1) {
nowTemp = GetQHYCCDParam(camhandle, CONTROL CURTEMP) ;
nowPWM = GetQHYCCDParam(camhandle, CONTROL CURPWM) ;
printf ("Now camera temperature is %. 1f ° C, PWM
is %. 1f%%. \n”, nowTemp, (float)nowPWM/255 * 100) ;
Flag Timer = Flag Timer * -1;
sleep(2) ;
Jelse
if (Flag Mode == COOLER MANU) {

ret = SetQHYCCDParam(camhandle, CONTROL MANULPWM, targetPWM) ;

if(ret == QHYCCD SUCCESS)
printf (“Set camera manu cooler success!\n”);
else

printf (“Set camera manu cooler failed! (%d)\n”, ret);
telse if(Flag Mode == COOLER AUTO) {

ret = SetQHYCCDParam(camhandle, CONTROL COOLER, targetTemp);

if(ret == QHYCCD SUCCESS)
printf (“Set camera auto cooler success!\n”);
else
printf(“Set camera auto cooler failed! (%d)\n”, ret);
}
Flag Timer = Flag Timer * -1;
sleep(1);
}
}else if(Flag Cooler == COOLER OFF) {
ret = SetQHYCCDParam(camhandle, CONTROL MANULPWM, O);
if (ret == QHYCCD SUCCESS)
printf (“Close camera cooler success!\n”):
break;

else
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printf (“Close camera cooler failed! (%d)\n”, ret);
Jelse
printf (“Cooler command error, please input right command. \n”);
Flag Cooler = COOLER ON;

}

telse
printf("You can’t set this camera input Auto Cooler mode. \n”);

2.uint32_t ControlQHYCCDTemp (ghyccd handle *handle, double targettemp) ;
SH -

handle OpenQHYCCD () ; IR [B] (A HL A 45 5

targettemp BEE ) H FRIE

BRI BT B«

FEHIAALE]A, H1 SetQHYCCDParam (CONRTOL_COOLER) AH[H], R ZhHA 4T W3R [A] QHYCCD SUCCESS.
FAF AT A JIEANLE S BA A IIRE, FTEH IsControlAvailable () ; BREGHEAT HIHT
AR :
double temp = 0;
ret = ControlQHYCCDTemp (camhandle, temp) ;
if (ret == QHYCCD SUCCESS)

printf (“Control camera temperature success.\n”):
else

printf (“Control camera temperature fail.\n”);

3.uint32 t SetQHYCCDDebayerOnOff (ghyccd handle *handle, bool onoff) ;
SH UL

handle OpenQHYCCD () ; IR [B] (I AHHL A 45 5

onoff BEBORARIIR, 2 MR RN R,
BRBL A -

R & E R BN R ABEA TS, BEN true RO ITT B EEBER, REN false Rixx
MR R OAMHNA 2L, 7618t e 5 1 75 2250 IRV SRR ANl 2 BR AT ik
I, WIR[E QHYCCD_SUCCESS.

AR
ret = SetQHYCCDDebayerOnOff (camhandle, true) ;
if (ret == QHYCCD SUCCESS)

printf (“Set camera debayer on success. \n”);
else

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

4.uint32 t SetQHYCCDBinMode (ghyccd handle *handle, uint32 t
wbin, uint32 t hbin);

SHYLA

handle OpenQHYCCD () ; IR [a] A AL )47 5
whin JKF- 75 7] ) bin;

hbin HEH J7 [ bin;

B DL
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Pk BAPLR bin 8130, 40 1X1, 2X2 28, A LI TsQHYCCDControlAvailable () ; B EGREUH L
FF) bin B FF B SetQHYCCDResolution () ; BR LS &1 FH - AT HTh, WJIR [R] QHYCCD SUCCESS.
AEIARED:
TEF SetQHYCCDResolution () ; BREL IR IACHG o
5.uint32_t SetQHYCCDResolution(ghyccd handle *handle, uint32_t

x,uint32_t y,uint32_t xsize,uint32_t ysize):

SHULA

handle OpenQHYCCD () ; IR [A] A AL 47 5
X BWE N O;

y WENO;

xsize S AEE
ysize SEERIRER
PR BT B :

R BARNLI 2 HE5, F 85 SetQHYCCDBinMode () ; Fe&- /8 . R 3iR [H] QHYCCD_SUCCESS.
AR :
ret = SetQHYCCDBinMode (camhandle, 2, 2) :
if (ret = QHYCCD_SUCCESS) {

ret = SetQHYCCDResolution (camhandle, 0, 0, imagew/2, imageh/2) :

if (ret == QHYCCD SUCCESS)

printf(“Set camera resolution success.\n”);

else
printf (“Set camera resolution fail.\n”);
Jelse
printf ("Set camera bin mode fail.\n”);

6.uint32 t SetQHYCCDStreamMode (ghyccd handle *handle, uint8 t mode) ;
SHULH
handle OpenQHYCCD () ; 3% =] (AL £ ;

node HUBLIITAEBIE, 0 FCFCEmibin, | RS,
DL

B ERLIO TR, 7T DL T B Mok B S . 25 BT G, AR E] QHYCCD. SUCCESS.
RIS

int ret = QHYCCD ERROR;
ret = SetQHYCCDStreamMode (camhandle, 0) ;
if (ret = QHYCCD_SUCCESS) {
printf ( “Set stream mode success!\n” ):
Jelse
printf( “Set stream mode success!\n” ):

}
7.uint32 t GetQHYCCDMemLength (ghyccd handle *handle) ;
SHULH
| handle | OpenQHYCCD () ; 3 [l AL 47
BRI M
IREUFH ML UG BRI A7 KB, v DURR 3 3R [ A UG 08 T R = 1)
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int memlength = 0;
memlength = GetQHYCCDMemLength (camhandle) ;
if (memlength > 0)
printf( “Get memory length success.\n” );
else
printf( “Get memory length failed.\n” );

8. uint32_t ExpQHYCCDSingleFrame (ghyccd handle *handle) ;
SH -

| handle | OpenQHYCCD () ; i A FKIFR AL A A |
PR R

HUEE Y — Wi, BEYGRTE B SetQHYCCDParam (CONTROL EXPOSURE) #H4T ¥ E, BAr ML,

BRUECAT BTl , W3R [R] QHYCCD SUCCESS .
ARG :
int ret = QHYCCD ERROR;
ret = ExpQHYCCDSingleFrame (camhandle) ;
if(ret = QHYCCD SUCCESS)

printf ( “Camera expose success.\n” );
else

printf ( “Camera expose failed.\n” );

9.uint32 t GetQHYCCDSingleFrame (ghyccd handle *handle, uint32 t
*w, uint32_t *h, uint32 t *bpp, uint32 t *channels, uint8 t *imgdata);
SE A

handle OpenQHYCCD () ; 3R [Bl I AHHL A4 5

W PG 55 i
h K& =
bpp PG L LI s

channels | B B IE S
imgdata FH RS S B 5
BRI B B -

MAHBL R SR I— it G H A, SRE B AAAG(E ImgData Ho F5 REINAT B, T3 (1]
QHYCCD SUCCESS.
ARG :
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” );

10. uint32 t CancelQHYCCDExposingAndReadout (ghyccd handle *handle) ;
SHULH

[handle | OpenQHYCCD () ; IR I I AHBLA) A |
RRB A :

#

16



{5 IEARMLIE G I HAS 1B e B o A5 LB ELORUE A FAR AL R D, ARALAS S s HL A AN B2
s, SN EE BRI dE , SI0AA BAENL A ) — AR OB A R BT R, U ]
QHYCCD SUCCESS.

AR

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” );

11.uint32_t CancelQHYCCDExposing (qghyccd handle *handle) ;

SH U
[handle | OpenQHYCCD () ; IR I I AHBLA) A |
BRI B LA -

[ IEAIHUR S, (EUR S IEATHUSCR St . 250 B AT I, USR] QHYCCD_SUCCESS.
PR

int ret = QHYCCD ERROR;
ret = CancelQHYCCDExposing (camhandle) ;
if(ret == QHYCCD SUCCESS)
printf( “Cancel camera expose success!\n” );
else
printf( “Cancel camera expose failed.\n” );
12. uint32 t BeginQHYCCDLive (ghyccd handle *handle) ;
SH -
| handle | OpenQHYCCD () ; i A FKIFR AL A0 A |
BRI B B -
THGESE RO, BTG G SR A 8dE, EANHERRFES BRI 2o & REdAT
BRI, MR [E] QHYCCD_SUCCESS.
AR
int ret = QHYCCD ERROR;
ret = BeginQHYCCDLive (camhandle) ;
if(ret = QHYCCD SUCCESS)
printf( “Camera begin live success.\n” );

else
printf( “Camera begin live failed.\n” );

13.uint32 t GetQHYCCDLiveFrame (ghyccd handle *handle, uint32 t

*w, uint32_t *h,uint32 t *bpp, uint32 t *channels, uint8 t *imgdata);
SHH:

handle OpenQHYCCD () ; IR [A] A AL )47 5

W PG 55 i
h PG =
bpp PG L LI s

channels | FUZE I H) G %0
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[IngData | kB BEREUR: |
PR
MARBL A S E B G B 38 B ) B s A 7 ImgData 1 o £ BREHHAT T, T3 [5] QHYCCD SUCCESS.
AR
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” );

14. uint32_t StopQHYCCDLive (ghyccd handle *handle) ;

SHR
| handle | OpenQHYCCD () ; 3 [l (O AEAL 47
BRI -
e IERRLAO SR R . 25 B0 BT IR, W3R ] QHYCCD._SUCCESS .
A

ret = StopQHYCCDLive (camhandle) ;
if (ret == QHYCCD SUCCESS)

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

printf ("Stop camera live fail.\n”):

15. void HistInfo192x130(ghyccd handle *handle, uint32 t x, uint32 t vy,

uint8 t *InBuf, uint8 t *OutBuf);

SHH:

handle | OpenQHYCCD () ; 3& [A] FIAH AL AR 5

X R H)SEPR 585, imagew/bin;

y FUE LR 2, imageh/bin;

InBuf GetQHYCCDSingleFrame () $H 3 ) K14 £ 4 ;

PR BT B :
AR S U MG B SR I L 7 B B ik [a] QHYCCD_SUCCESS .

AR

int ret = QHYCCD ERROR;

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

if(ret == QHYCCD SUCCESS)
HistInfol92x130 (w, h, ImgData, outBuf) ;

else

printf( “Get camera single frame failed.\n” );
Qt L4
QImage IplImageToQImage (const IplImage *iplImage) {
QImage *image = NULL;
uchar *imgData;
switch(iplImage—>depth) {
case IPL DEPTH 8U:
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imgData=(uchar *)iplImage—>imageData;
if (iplImage—>nChannels == 1)
image = new QImage (imgData, ipl Image—>width, ipl Image—>height,
iplImage—>widthStep, QImage::Format IndexedS);
else if (iplImage—>nChannels == 3)
image = new QImage (imgData, ipl Image—>width, ipl Image—>height,
iplImage—>widthStep, QImage::Format RGBS8S) ;
else
printf ("IplImageToQImage: image format is not supported : depth=8U and
channels = %d”, ipl Image—>nChannels) ;

}

break;
default:
printf (“image format is not supported\n”);

}

return image;
}
void displayHistogramImage (int x, int y, unsigned char *buf) {
Iplimage *histImg = cvCreatelmage (cvSize (192, 130), IPL DEPTH 8U, 3 ):
unsigned char *outBuf = (unsigned char*)malloc (35000000) ;
if (outBuf) {
HistInfo192x130 (x, y, buf, outBuf) ;
histImg—>imageData = (char*)outBuf;
cvCvtColor (histImg, histImg, CV BGR2RGB) ;
QImage *histgramQImg = IplImageToQImage (histImg) ;

managerMenu—>ui—>img hist->setPixmap (QPixmap: : fromImage (*histgramQImg)) ;

free (outBuf) ;
cvReleaselmage (&histImg) ;

}

16. double GetQHYCCDReadingProgress(qghyccd handle *handle) ;

SHUEA:
[handle | OpenQHYCCD () ; JE IRl U AHHLAI A |

PR

S G B s B G, BT A QHY23 f2 A REVAHNLSEBI s H, Rk B, SRR

[7] QHYCCD_ERROR. 5 E:4E ExpQHYCCDSingleFrame () ; bR BAT A AL A%,  Fh T3 0] st B R A
FrUAn] Re A2 e e, E 21T 100%.

RIS

double value;

value = GetQHYCCDReadingProgress (camhandle) ;
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if(value >= 0)

printf( “It” s % 11f%%. \n” , value) ;
else

printf ( “Get QHYCCD read progress error.\n” ):
17. uint32_t SetQHYCCDTrigerFunction(ghyccd handle *handle, bool value) ;
SHYL A :
handle OpenQHYCCD () i& [A] B AR AL ) Kl
value AR A/, HREEGI Mk R 57, 1. fiigE, 0: AHRE;
PR

ﬁi%i*ﬁﬂlﬁ@ﬁ#ﬁﬁiiibﬁﬁ,:9Fﬁ§iiﬁﬁ BT, AEALAS 2 57 BT ai g i A2 S5 2 A Mi R B 5 2 1 A TF R .
TEATREAMIMUA I, EAEMNLE R MR i A2, B AMlR AMERE, BT LUR HEARIRES . R
PAT R, R [E] QHYCCD SUCCESS

A FIARHD -
ret = IsQHYCCDControlAvailable (camhandle, CAM TRIGER INTERFACE) ;

if (ret == QHYCCD_SUCCESS) {
ret = SetQHYCCDTrigerFunction(camhandle, true) ;
if (ret == QHYCCD SUCCESS)
printf( “Open QHYCCD triger success.\n” );
else
printf( “Open QHYCCD triger fail.\n” );

telse
printf( “Can’ t set triger.\n” ):
18. uint32 T IsQHYCCDCFWPlugged (ghyccd handle *handle) ;
SHUEA:
| handle | OpenQHYCCD () 3% 5] PRI AR AL AU |
PR
ﬁ%%%@aﬁﬁ,Aﬁnmmnmm§ﬂﬂMWEMWM%WT% ., LIaRRIEECE
HL A BB [F] QHYCCD_SUCCESS, 5 N A IZEHE, IR [A] QHYCCD_ERROR;
AR
ret = IsQHYCCDCFWPlugged (camhandle) ;
if(ret == QHYCCD SUCCESS)
printf ( “CFW has been connected. \n” );
else
printf ( “CFW didn’ t be connected. \n” );
19.uint32_t GetQHYCCDCFWStatus (ghyccd_handle *handle, char *status);
SHYL A :
handle | OpenQHYCCD () 3& [A] (I AHAL E) 47
status | FREBRGESE T Y HT AL B

BRI BB

SREGEERRIRE, BBLAL, JEHEZE 0 RIPEE R FLER 1, HIEEEESEbRfLECN I\, N SERRXT R
I 077,
RIS

char status[64];
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char dst;
ret = GetQHYCCDCFWStatus (camhandle, status) ;
if(ret = QHYCCD SUCCESS) {
if (dst == status[0])
printf ( “CFW has moved. \n” ) ;
else
printf( “CFW is moving. \n” ) ;
Jelse
printf ( “Get QHYCCD CFW status error.\n” );

20. uint32_t SendOrder2QHYCCDCEW (ghyccd_handle *handle, char *order,
uint32_t length);
SH U

handle OpenQHYCCD () 3% [A] B AR HL ) Kl

order W EIEER M H i &

length order W) FAFK

BRI HU U B :

EHEHR RS, order & HARSL, ASLFR HbnFLEUR—
AEIARED:
char order = ‘07 ;

ret = SendOrder2QHYCCDCFW (camhandle, &order, 1) ;
if (ret = QHYCCD SUCCESS)

printf ( “Set CFW success.\n” );
else

printf ( “Set CFW error.\n” );

21.void SetQHYCCDLogLevel (uint8 t logLevel);

BB
[Toglevel | WL H &M B H0HHEL; |
LT

W HEE R Zamedzdl 6, WRIESHRE, TUMH AR HEFELS, 0. LOG_DEBUG, 1:
LOG TRACE.
AR
SetQHYCCDLevel (0) ;
SetQHYCCDLevel (1) ;
22.uint32_t SetQHYCCDGPSVCOXFreq(ghyccd handle *handle,uintl6 t 1i);

SEULH:

handle OpenQHYCCD () ; IR [A] I AH ML A4 5
i FH SR VCOX A 24, Y[ & 074095
PR
FA SRzt GPS AHALI VCOX AR, 5 B AT T, MR [8] QHYCCD_SUCCESS.
AR
int i = 100:

ret = SetQHYCCDGPSVCOXFreq (camhandle, 1) ;
if(ret == QHYCCD SUCCESS)
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printf ("Set QHYCCD VCOX frequency success. \n”);
else
printf (“Set QHYCCD VCOX frequency fail.\n”);

23.uint32_t SetQHYCCDGPSLedCalMode (ghyccd handle *handle, uint8 t i) ;
SHULH:

handle OpenQHYCCD () ; 3R Bl (I AHHL A4 5

i FORBE LED JT (ERERO S8, 0. AfERE, 1. (kg
R BT
FHSk ) Be i LED AT (£ RE IR SE, #580 BcHITRRZD, IR [T QHYCCD_SUCCESS.
TRBIRTD:
int i = 1;

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”);

24.uint32_t SetQHYCCDGPSMasterSlave (ghyccd_handle *handle, uint8 t i);
SH UL

handle OpenQHYCCD () ; IR [B] (A HL A 4K 5

R EAHLE MRS, 0. ERGE 1. ARG,

i
PR BT B :
FA kA2 GPS AHALI FMAES, 2 s E AT D, Tk =] QHYCCD_SUCCESS. 44k MAR SN, {3
H SetQHYCCDGPSSlaveModeParameter (ghyced handle *handle, uint32 t target sec,uint32 t
target us,uint32 t deltaT sec,uint32 t deltaTl us,uint32 t expTime) KB S%(. target sec
A& QHYCCD & X “JS” o ‘Efaie—BhE.
AR :
int 1 = 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”):

25.void SetQHYCCDGPSPOSA (qhyccd handle *handle, uint8 t
is slave,uint32_t pos,uint8 t width);
S :

handle OpenQHYCCD () ; IR [B] (A HL A 45 5

is_slave | B TARALAEH AR AAEE, 0. ER, 1. MR,

pos BE LED kA & ;
width B LED Jhkoi o
PR H5 U B

BCE LED Bkt B, M TRITIEG. SRR 7B ], (R EIXMLE . I R
FEX AL E AR R R B 1]
ARG :
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int pos = 1000, width = 54;
SetQHYCCDGPSPOSA (camhandle, pos, width) ;
26. void SetQHYCCDGPSPOSB (ghyccd handle *handle, uint8 t
is_slave,uint32_t pos,uint8 t width);
ZHL

handle OpenQHYCCD () ; 3& Bl (I AHHL A4 5

is_slave | HUHRTARALAEH AR ARE, 0. ERI, 1. MAEI,

pos W B LED fkrphr B ;
width WE LED ik v i
BRI 10 B -

WE LED Bk AL &, TR, JReAs 7 REER [a], fRG I EIX ML E . W& 8
XA BAE AT T4 AR T
AEIARED:
int pos = 10000, width = 54;
SetQHYCCDGPSPOSA (camhandle, pos, width) ;
e EEEEE 4k
TAGHEFE T GPS A5 B AT SLE8, v L@ APT K5 FHAIZEH
JaH: ret=SetQHYCCDParam(g hCam, CAM_GPS, 1) ;
2. ret=SetQHYCCDParam(g hCam, CAM GPS, 0) ;

27.void Bits16ToBits8(ghyccd handle *handle, uint8 t *InputDatal6,
uint8 t *QutputData8, uint32 t imageX, uint32_t imageY, uintl6_t B,

uintlé t W);
SE U
handle OpenQHYCCD () ; 1% [A] R AH ML 1) 4 5

InputDatal6 | %A 16 A7 FUEEE ;

OutputData8 | fy i 8 for K5 K »

imageX K& 14 58 i
imageY FE ) v B
B FH R B IR L hiA IS4
W R BCE K EhiH I 23
BRI B LA -
16 Sr & Hm e 8 fr,  [AIIF AT A FE har e
ARG

int imageX = 1280, imageY = 960,B = 20000, W = 30000;
Bitsl6toBits8(camhandle, InputData, OutputData, imageX, imageY, B, W) ;
28.uint32_t SetQHYCCDFocusSetting(ghyccd_handle *h, uint32_t
focusCenterX, uint32 t focusCenterY) ;

SH -

handle OpenQHYCCD () ; 1R [B] R AH ML 1) 4 5

focusCenterX | £ S H 00 X ALFR;

focusCenterY | £ SO0 Y ALFR;

BRH A -
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QHYCCD SUCCESS.
AEIARED:
int x = 640,y = 480;
ret = SetQHYCCDFocusSetting(camhandle, x, y) ;
if(ret == QHYCCD SUCCESS)
printf (“Set QHYCCD focus setting success. \n”);
else
printf (“Set QHYCCD focus setting fail.\n”);

29.uint32_t SetQHYCCDFineTone (ghyccd _handle *handle, uint8 t
setshporshd, uint8 t shdloc,uint8 t shploc, uint8 t shwidth) ;
PR BT B :

XFR QHY9 A1 QHY11, FHRALAk CCD RENIT Fe, AT LARE—B L4k CCD it e /s o BT XA R 2K
R R, A TEGRKRARBATR A TR,
30.uint32 t DownloadFX3FirmWare (uintl6 t vid, uintl6 t pid, char
*imgpath) ;
SHUH:

vid FHHLAEY VID;

pid FAHLEY PID;

imgpath | [l {4 A7 & s

PR BT B :
DAL B A RS T IAT, TR [E] QHYCCD SUCCESS.
AEIARED:
char path[] = ”/usr/local/lib”;
ret = DownloadFX3FirmWare (0x1618, 0x183, path) ;
if(ret == QHYCCD SUCCESS)
printf ("Download firmware success. \n”);
else
printf ("Download firmware fail.\n”);
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1.4 RHIFERF
1. Bt

SingleFrameSample:
#include <stdio. h>
#include <stdlib.h>
#include <unistd. h>
#include <string. h>
#include “qhyccd. h”

int main(int argc, char *argv[])
{
int num = O;
ghyced handle *camhandle = NULL;
int ret = QHYCCD ERROR;
char 1d[32];
int found = 0;
unsigned int w,h, bpp, channels;
unsigned char *ImgData;
double chipw, chiph, pixelw, pixelh;

ret = InitQHYCCDResource() ;
if (ret == QHYCCD SUCCESS)
{
printf (“Init SDK success!\n”);

}

else

{

goto failure;

num = ScanQHYCCD () ;
if (num > 0)
{
printf ("Yes!Found QHYCCD, the num is %d \n”, num) ;
}

else

{
printf ("Not Found QHYCCD, please check the usblink or the power\n”);
goto failure;

for(int i = 0;i < num;i++)
{
ret = GetQHYCCDId (i, id) ;
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if (ret == QHYCCD_SUCCESS)
{

printf (“connected to the first camera from the list,id is %s\n”, id);
found = 1;
break;

}

if (found == 1)

{
camhandle = OpenQHYCCD (id) ;
if (camhandle != NULL)

{
printf ("Open QHYCCD success!\n”);

}

else

{
printf (“Open QHYCCD fail \n”):
goto failure;

}

ret = SetQHYCCDStreamMode (camhandle, 0) ;
if(ret == QHYCCD SUCCESS)
{

printf ("SetQHYCCDStreamMode success!\n”):
}

else

{
printf ("SetQHYCCDStreamMode code:%d\n”, ret) ;
goto failure;

}

ret = InitQHYCCD (camhandle) ;
if (ret == QHYCCD SUCCESS)
{
printf (“Init QHYCCD success!\n”):
}

else

{
printf (“Init QHYCCD fail code:%d\n”, ret);
goto failure;

}

ret = GetQHYCCDChipInfo (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 ("GetQHYCCDChipInfo fail\n”);
goto failure;
}
ret = IsQHYCCDControlAvailable (camhandle, CAM COLOR) ;
if (ret == BAYER GB || ret == BAYER GR || ret == BAYER BG || ret == BAYER RG)
{
printf ("This is a Color Cam\n”);
SetQHYCCDDebayerOnOff (camhandle, true) ;
SetQHYCCDParam (camhandle, CONTROL_WBR, 20) ; //# BAIHLAILLE (745
SetQHYCCDParam (camhandle, CONTROL_WBG, 20) ; //# BAIHLAILE I 745
SetQHYCCDParam (camhandle, CONTROL_WBB, 20) ; // & B AL % (745
}

ret = IsQHYCCDControlAvailable (camhandle, CONTROL USBTRAFFIC) ; if(ret ==
QHYCCD SUCCESS)
{
ret = SetQHYCCDParam(camhandle, CONTROL USBTRAFFIC, 30) ; if(ret !=
QHYCCD SUCCESS)
{
printf ("SetQHYCCDParam CONTROL USBTRAFFIC failed\n”);
getchar () ;
return 1;

}

ret = IsQHYCCDControlAvailable (camhandle, CONTROL GAIN) ;
if(ret == QHYCCD SUCCESS)
{
ret = SetQHYCCDParam(camhandle, CONTROL GAIN, 30) ;
if(ret != QHYCCD SUCCESS)
{
printf ("SetQHYCCDParam CONTROL GAIN failed\n”);
getchar () ;
return 1;

27



}

ret = IsQHYCCDControlAvailable (camhandle, CONTROL OFFSET) ;

if(ret == QHYCCD SUCCESS)
{
ret = SetQHYCCDParam(camhandle, CONTROL OFFSET, 140) ;
if(ret != QHYCCD SUCCESS)
{
printf ("SetQHYCCDParam CONTROL GAIN failed\n”);
getchar () ;
return 1;

}

ret = SetQHYCCDParam (camhandle, CONTROL_EXPOSURE, 2000000) ;

if(ret != QHYCCD SUCCESS)

{
printf ("SetQHYCCDParam CONTROL EXPOSURE failed\n”);
getchar () ;
return 1;

}

ret = SetQHYCCDResolution (camhandle, 0, 0, w, h) ;
if(ret == QHYCCD SUCCESS)
{
printf ("SetQHYCCDResolution success!\n”);
}
else
{
printf ("SetQHYCCDResolution fail\n”);
goto failure;

}

ret = SetQHYCCDBinMode (camhandle, cambinx, cambiny) ;
if(ret == QHYCCD SUCCESS)
{
printf ("SetQHYCCDBinMode success!\n”);
}
else
{
printf ("SetQHYCCDBinMode fail\n”);
goto failure;
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ret = IsQHYCCDControlAvailable (camhandle, CONTROL TRANSFERBIT) ;
if(ret == QHYCCD SUCCESS)
{
ret = SetQHYCCDBitsMode (camhandle, 16) ;
if(ret != QHYCCD SUCCESS)
{
printf ("SetQHYCCDParam CONTROL GAIN failed\n”);
getchar () ;
return 1;

}

ret = ExpQHYCCDSingleFrame (camhandle) ;
if ( ret != QHYCCD_ERROR )
{
printf ("ExpQHYCCDSingleFrame success!\n”);
if( ret != QHYCCD READ DIRECTLY )
{
sleep(1);
}
}
else
{
printf ("ExpQHYCCDSingleFrame fail\n”);
goto failure;

}

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;

}

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

if(ret == QHYCCD SUCCESS)
{
printf ("GetQHYCCDSingleFrame succeess! \n”);
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//show the image

}

else

{
printf ("GetQHYCCDSingleFrame fail:%d\n”, ret) ;

}

delete (ImgData) ;

}

else

{
printf ("The camera is not QHYCCD or other error \n”);
goto failure;

}

if (camhandle)

{
ret = CancelQHYCCDExposingAndReadout (camhandle) ;
if(ret == QHYCCD SUCCESS)
{

printf ("CancelQHYCCDExposingAndReadout success!\n”);

}

else

{
printf ("CancelQHYCCDExposingAndReadout fail\n”);
goto failure;

}

ret = CloseQHYCCD (camhandle) ;
if(ret == QHYCCD SUCCESS)
{
printf (“Close QHYCCD success!\n”);
}

else

{
goto failure;
}
}

ret = ReleaseQHYCCDResource () :
if(ret == QHYCCD SUCCESS)
{

printf ("Rlease SDK Resource success!\n”);
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}

else

{

goto failure;

return O;

failure:
printf (“some fatal error happened\n”) ;
return 1;
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2. B
LiveFrameSample:
#include <stdio. h>
#include <time. h>
#include “qhyccd. h”
#include “highgui.h”

int main(int argc, char *argv[])
{
int s = 0,num = 0, found = 0;
int ret = QHYCCD ERROR, ret live = QHYCCD ERROR;
char 1d[32];
unsigned int w,h, bpp, channels;
unsigned char *ImgData;
double chipw, chiph, pixelw, pixelh;

ghyccd handle *camhandle;

ret = InitQHYCCDResource() ;
if(ret == QHYCCD SUCCESS)
{
printf (“Init SDK success!\n”);
}

else

{

goto failure;

}
num = ScanQHYCCD () ;
if (num > 0)
{
printf ("Found %d QHYCCD device. \n”, num) ;
}

else

{
printf ("Not Found QHYCCD device, please check the usblink or the power\n”);

goto failure;

for(int i = 0;i < num;i++)
{
ret = GetQHYCCDIA (i, id) ;
if (ret == QHYCCD SUCCESS)
{
printf (“Connected to the QHYCCD device. (id:%s)\n”, id) ;



found = 1;
break;

}

if (found == 1)
{

camhandle = OpenQHYCCD (id) ;

if (camhandle != NULL)

{
printf (“Open QHYCCD device success!\n”);

}

else

{
printf ("Open QHYCCD device failed! (%d)\n”, ret) ;
goto failure;

}

ret = SetQHYCCDStreamMode (camhandle, 1) ;

if(ret == QHYCCD SUCCESS)

{
printf ("Set QHYCCD device stream mode success!\n”);

}

else

{
printf (“Set QHYCCD device stream mode failed! (%d)\n”, ret);
goto failure;

}

ret = InitQHYCCD (camhandle) ;

if(ret == QHYCCD SUCCESS)

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

}

else

{
printf ("Init QHYCCD device failed! (%d)\n”, ret) ;
goto failure;

}

ret = GetQHYCCDChipInfo (camhandle, &chipw, &chiph, &w, &h, &pixelw, &pixelh, &bpp) ;
if(ret == QHYCCD SUCCESS)
{

printf (“Get QHYCCD ChipInfo success!\n”);

printf ("CCD/CMOS chip information :\n”);
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printf ("CCD/CMOS chip width :%3f mm\n”, chipw) ;
printf ("CCD/CMOS chip height :%3f mm\n”, chiph) ;
printf ("CCD/CMOS chip pixel width :%3f um\n”, pixelw);
printf ("CCD/CMOS chip pixel height :%3f um\n”, pixelh);

printf ("CCD/CMOS chip width :%d\n”, w) ;
printf ("CCD/CMOS chip height :%d\n”, h) ;
printf ("CCD/CMOS chip depth :%d\n”, bpp) ;
}
else

{
printf (“Get QHYCCD ChipInfo failed! (%d)\n”, ret) :

goto failure;

}

ret = IsQHYCCDControlAvailable (camhandle, CAM COLOR) ;
if (ret == BAYER GB || ret == BAYER GR || ret == BAYER BG || ret == BAYER RG)
{
printf ("This QHYCCD device is a color camera!\n”):
SetQHYCCDDebayerOnOff (camhandle, true) ;
SetQHYCCDParam (camhandle, CONTROL WBR, 64) ;//set camera param by definition
SetQHYCCDParam (camhandle, CONTROL WBG, 64) ;
SetQHYCCDParam (camhandle, CONTROL WBB, 64) ;
Jelse{
printf ("This QHYCCD device is not a color camera!\n”);

}

ret = IsQHYCCDControlAvailable (camhandle, CONTROL DDR) ;
if (ret == QHYCCD_SUCCESS) {
printf ("This QHYCCD device has DDR!\n”);
ret = SetQHYCCDParam(camhandle, CONTROL DDR, true) ;
if (ret == QHYCCD_SUCCESS) {
printf ("Open QHYCCD device DDR success!\n”):
Jelse{
printf ("Open QHYCCD device DDR failed! (%d)”, ret) ;
}
Jelse{
printf ("This QHYCCD device doesn’ t have DDR!\n”);

}

ret = IsQHYCCDControlAvailable (camhandle, CONTROL TRANSFERBIT) ;
if(ret == QHYCCD SUCCESS)
{

printf (“Can set this QHYCCD device transfer bits!\n”);

ret = SetQHYCCDBitsMode (camhandle, 8) ;



if(ret == QHYCCD SUCCESS)
{
printf ("Set QHYCCD device transfer bits success!\n”);
telse{
printf (“Set QHYCCD device transfer bits failed! (%d)\n”, ret) ;
}
telse{
printf (“Can’t set this QHYCCD device transfer bits!\n”);
}

ret = IsQHYCCDControlAvailable (camhandle, CONTROL OFFSET) ;
if(ret == QHYCCD SUCCESS)
{
printf (“Can set this QHYCCD device offset.\n”);
ret = SetQHYCCDParam(camhandle, CONTROL OFFSET, 50) ;
if(ret == QHYCCD SUCCESS)
{
printf ("Set QHYCCD device offset success!\n”):
Jelse{
printf ("Set QHYCCD device offset failed! (%d)\n”, ret);
}
Jelse{
printf (“Can’ t set this QHYCCD device offset!\n”);
}

ret = IsQHYCCDControlAvailable (camhandle, CONTROL GAIN) ;
if(ret == QHYCCD SUCCESS)
{
printf(“Can set this QHYCCD device gain.”);
ret = SetQHYCCDParam(camhandle, CONTROL GAIN, 50) ;
if (ret == QHYCCD_SUCCESS) {
printf ("Set QHYCCD device gain success!\n”):
Jelse{
printf ("Set QHYCCD device gain failed! (%d)\n”, ret);
}
Jelse{
printf(“Can’t set this QHYCCD device gain.”);
}

ret = IsQHYCCDControlAvailable (camhandle, CONTROL USBTRAFFIC) ;
if(ret == QHYCCD SUCCESS)
{

printf (“Can set this QHYCCD device USBTraffic!\n”);

ret = SetQHYCCDParam(camhandle, CONTROL USBTRAFFIC, 60) ;



if(ret == QHYCCD SUCCESS)
{
printf (“Set QHYCCD device USBTraffic success!\n”):
Jelse{
printf (“Set QHYCCD device USBTraffic failed! (%d)\n”, ret)
goto failure;
}
Jelse{
printf (“Can’t set this QHYCCD device USBTraffic!\n”);
}

int exp time = 0;
ret = IsQHYCCDControlAvailable (camhandle, CONTROL EXPOSURE) ;
if (ret == QHYCCD_SUCCESS) {
printf(“Can set this QHYCCD device exposure time.\n”);
exp time = GetQHYCCDParam(camhandle, CONTROL EXPOSURE) ;
if(exp time > 0)
printf ("QHYCCD device exposure time is %3d ms. \n”, exp time/1000) ;
else
printf ("Get QHYCCD device exposure time failed! (%d)\n”, ret);

ret = SetQHYCCDParam(camhandle, CONTROL EXPOSURE, 20%1000) ;
if (ret == QHYCCD_SUCCESS) {
printf (“Set QHYCCD device exposure time success!\n”);
exp time = GetQHYCCDParam(camhandle, CONTROL EXPOSURE) ;
if(exp time > 0)

printf ("QHYCCD device exposure time is %3d ms. \n”, exp time/1000) ;

else
printf (“Get QHYCCD device exposure time failed! (%d)”, ret);
Jelse{
printf (“Set QHYCCD device exposure time failed! (%d)\n”, ret);
}
}

ret = IsQHYCCDControlAvailable (camhandle, CONTROL SPEED) ;
if (ret == QHYCCD_SUCCESS) {
printf(“Can set this QHYCCD device speed!\n”);
ret = SetQHYCCDParam(camhandle, CONTROL SPEED, 2) :
if (ret == QHYCCD SUCCESS)
{
printf ("Set QHYCCD device speed succeed!\n”);
Jelsef
printf ("Set QHYCCD device speed failed! (%d)\n”, ret)
goto failure;
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}
telsef

printf(“Can’t set this QHYCCD device speed!\n”):
}

ret = IsQHYCCDControlAvailable (camhandle, CAM BIN1X1MODE) ;

if (ret == QHYCCD_SUCCESS) {
printf (“Can set this camera 1X1 bin mode. \n”) ;
ret = SetQHYCCDBinMode (camhandle, 1, 1) ;
if (ret == QHYCCD_SUCCESS) {
printf (“Set camera 1X1 bin mode success!\n”);
ret = SetQHYCCDResolution (camhandle, 0, 0, w, h) ;
if(ret == QHYCCD SUCCESS)
{

printf (“Set camera resolution success!\n”);

}

else

{

printf (“Set camera resolution failed! (%d)\n”, ret)

goto failure;
}
Jelse{
printf (“Set camera 1X1 bin mode failed! (%d)”, ret)
}
}

int length = GetQHYCCDMemLength (camhandle) ;

if (length > 0)

{
printf (“Get camrea memory length success!\n”);
ImgData = (unsigned char *)malloc (length*2) ;
memset (ImgData, 0, length) ;

}

else

{
printf (“Get camera memory length failed! (%d)\n”, ret);
goto failure;

int t _start,t end;
t start = time (NULL) ;
int fps = 0,t num = 0;

ret = BeginQHYCCDLive (camhandle) ;
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if(ret == QHYCCD SUCCESS)

{
printf ("BeginQHYCCDLive success!\n”);
cvNamedWindow (” show”, 0) ;

while (ret == QHYCCD SUCCESS)
{
while(ret live == QHYCCD ERROR) {
ret live = GetQHYCCDLiveFrame (camhandle, &w, &h, &bpp, &channels, ImgData) ;
}
IplImage *image = cvCreatelmage (cvSize (w, h), bpp, channels) ;
image—>imageData = (char *)ImgData;

cvShowlImage (“show”, image) ;

cvilaitKey (5) ;
ret live = QHYCCD ERROR;
fps++;

t end = time (NULL) ;
if(t end - t start >=1){
t num ++;
if(t num % 5 == 0) {
printf ("Time pass:%3d | Frame rate:%5. 1f\n”, t num, (float) fps/5) ;
fps = 0;
Jelse
printf ("Time pass:%3d | \n”,t num);
t start = time(NULL) ;
}

if(t num >= 120)
{
//break;
ret = QHYCCD ERROR;

}

else

{
printf ("BeginQHYCCDLive failed\n”);
goto failure;

}

if (ImgData != NULL) {
delete (ImgData) ;
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}

else

{
printf ("The camera is not QHYCCD or other error \n”);
goto failure;

}

if (camhandle)
{
ret = StopQHYCCDLive (camhandle) ;
if (ret == QHYCCD SUCCESS) {
printf ("Stop QHYCCD live success!\n”);
}

ret = CloseQHYCCD (camhandle) ;
if(ret == QHYCCD SUCCESS)
{
printf (“Close QHYCCD success!\n”);
}

else

{
goto failure;
}
}

ret = ReleaseQHYCCDResource () :
if(ret == QHYCCD SUCCESS)
{

printf ("Rlease SDK Resource success!\n”);

}

else

{

goto failure;

}

return O;

failure:
printf (“some fatal error happened\n”) ;
return 1;
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3. MBI ]

#include <stdio. h>

#include <stdlib.h>

#include <unistd. h>

#include <string. h>

#include <pthread. h>

#tinclude “qhyced. h”

#tinclude “opencv2/highgui/highgui. hpp”

#define COOLER ON 1
#define COOLER_OFF 2
#define COOLER_MANU 3
#define COOLER AUTO 4

ghyccd handle *camhandle = NULL;

int Flag Cooler, Flag Timer, Flag Mode;
int targetPWM;

float targetTemp = —5;

void *Cooler Control (void *)
{
int ret = QHYCCD ERROR;
float nowTemp;
int nowPWM;
Flag Timer = 1;

ret = IsQHYCCDControlAvailable (camhandle, CONTROL COOLER) ;
if (ret == QHYCCD_SUCCESS) {
printf(“You can set this camera input Auto Cooler mode.\n”);
while (1) {
if(Flag Cooler == COOLER ON) {
if(Flag Timer == 1) {
nowTemp = GetQHYCCDParam(camhandle, CONTROL CURTEMP) ;
nowPWM = GetQHYCCDParam(camhandle, CONTROL CURPWM) ;
printf ("Now camera temperature is %. 1f ° C, PWM
is %. 1f%%. \n”, nowTemp, (float)nowPWM/255 * 100) ;
Flag Timer = Flag Timer * -1;
sleep(2);
Jelse{
if (Flag Mode == COOLER MANU) {

ret = SetQHYCCDParam(camhandle, CONTROL MANULPWM, targetPWM) ;

if (ret == QHYCCD SUCCESS) {

printf (“Set camera manu cooler success!\n”);

40



Jelse{
printf (“Set camera manu cooler failed! (%d)\n”, ret);
}
}else if(Flag Mode == COOLER AUTO) {
ret = SetQHYCCDParam(camhandle, CONTROL COOLER, targetTemp) :
if (ret == QHYCCD_SUCCESS) {
printf (“Set camera auto cooler success!\n”);
Jelse{
printf (“Set camera auto cooler failed! (%d)\n”, ret);
}
}
Flag Timer = Flag Timer * —1;
sleep(1);
}
}else if(Flag Cooler == COOLER OFF) {
ret = SetQHYCCDParam(camhandle, CONTROL MANULPWM, O);
if (ret == QHYCCD_SUCCESS) {
printf ("Close camera cooler success!\n”):
break;
Jelse{
printf ("Close camera cooler failed! (%d)\n”, ret)
}
Jelse{
printf (“Cooler command error, please input right command. \n”);
Flag Cooler = COOLER ON;

}
telsef
printf(“You can’t set this camera input Auto Cooler mode.\n”);

}
pthread exit (0);

int main(int argc, char *argvl[])

0;

int ret = QHYCCD ERROR;

int found = 0;

int cambinx = 1, cambiny = 1;

int num

unsigned char *ImgData;
IplImage *image;
unsigned int w,h, bpp, channels = 0;

char id[32];
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pthread t tid cooler;
pthread t tid getdata;

ret = InitQHYCCDResource () :
if(ret == QHYCCD SUCCESS)
{
printf (“Init SDK success!\n”):
}

else

{

goto failure;

}

num = ScanQHYCCD() ;

if (num > 0)

{
printf ("Yes!Found QHYCCD, the num is %d \n”, num) ;

}

else

{
printf ("Not Found QHYCCD, please check the usblink or the power\n”);
goto failure;

}

for(int i = 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 QHYCCD success!\n”);
}

else

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

ret = SetQHYCCDStreamMode (camhandle, 0) ;
if(ret == QHYCCD SUCCESS)
{

printf ("SetQHYCCDStreamMode success!\n”):
}

else

{
printf ("SetQHYCCDStreamMode code:%d\n”, ret) ;

goto failure;

ret = InitQHYCCD (camhandle) ;
if(ret == QHYCCD SUCCESS)
{
printf ("Init QHYCCD success!\n”);
}

else

{
printf (“Init QHYCCD fail code:%d\n”, ret) ;

goto failure;

Flag Cooler = COOLER ON;

Flag Mode = COOLER AUTO;

pthread create (&tid cooler, NULL, Cooler Control, NULL) ;//FFasAHALHI¥
sleep(80) ;/ /% AHMLIR BE RS E

double chipw, chiph, pixelw, pixelh;

ret = GetQHYCCDChipInfo (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) ;
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printf(“image height : %d\n”, h) ;
printf (“Camera depth : %d\n”, bpp) ;
}
else
{
printf ("GetQHYCCDChipInfo failed!\n”);
goto failure;

}

ret = IsQHYCCDControlAvailable (camhandle, CAM COLOR) ;
if (ret == BAYER GB || ret == BAYER GR || ret == BAYER BG || ret == BAYER RG)
{
printf ("This is a Color Camera\n”);
SetQHYCCDDebayerOnOff (camhandle, true) ;
SetQHYCCDParam (camhandle, CONTROL WBR, 64) ;//set camera param by definition
SetQHYCCDParam (camhandle, CONTROL WBG, 64) ;
SetQHYCCDParam (camhandle, CONTROL WBB, 64) ;
}

ret = IsQHYCCDControlAvailable (camhandle, CONTROL USBTRAFFIC) ;
if(ret == QHYCCD SUCCESS)
{
ret = SetQHYCCDParam(camhandle, CONTROL USBTRAFFIC, 50) ;
if(ret != QHYCCD SUCCESS)
{
printf ("SetQHYCCDParam CONTROL USBTRAFFIC failed\n”);
getchar () ;
return 1;

}

ret = IsQHYCCDControlAvailable (camhandle, CONTROL GAIN) ;
if(ret == QHYCCD SUCCESS)
{
ret = SetQHYCCDParam(camhandle, CONTROL GAIN, 6) ;
if(ret != QHYCCD SUCCESS)
{
printf ("SetQHYCCDParam CONTROL GAIN failed!\n”);
getchar () ;
return 1;

}

ret = IsQHYCCDControlAvailable (camhandle, CONTROL OFFSET) ;
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if(ret == QHYCCD SUCCESS)
{
ret = SetQHYCCDParam(camhandle, CONTROL OFFSET, 150) ;
if(ret != QHYCCD SUCCESS)
{
printf ("SetQHYCCDParam CONTROL GAIN failed!\n”);
getchar () ;
return 1;

}

ret = SetQHYCCDParam(camhandle, CONTROL EXPOSURE, 1%1000000) ;
if(ret != QHYCCD SUCCESS)
{
printf ("SetQHYCCDParam CONTROL EXPOSURE failed!\n”);
getchar () ;
return 1;

}

ret = SetQHYCCDParam(camhandle, CONTROL SPEED, 1) ;
if(ret == QHYCCD SUCCESS)
{
printf ("SetQHYCCDParam CONTROL SPEED succeed!\n”):
}

ret = SetQHYCCDResolution (camhandle, 0, 0, w, h) ; //¥& B AANL 2> HEH
if(ret == QHYCCD SUCCESS)
{
printf ("SetQHYCCDResolution success!\n”);
}

else

{
printf ("SetQHYCCDResolution failed!\n”);

goto failure;

}

ret = SetQHYCCDBinMode (camhandle, cambinx, cambiny) ;// ¥ & AHH L% H B1% Bt 1O AR =

if(ret == QHYCCD_SUCCESS)

{
printf ("SetQHYCCDBinMode success!\n”);

}

else

{
printf ("SetQHYCCDBinMode failed!\n”):
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goto failure;

}

uint32 t length = GetQHYCCDMemLength (camhandle) ;//3REXAHHL N K E
if (length > 0)
{

ImgData = (unsigned char *)malloc (length*2) ;

memset (ImgData, 0, length) ;

printf ("QHYCCD | SingleFrameSample | camera length = %d\n”, length) :
}
else
{

printf (“Get the min memory space length failure\n”);

goto failure;

}

ret = ExpQHYCCDSingleFrame (camhandle) :// 14602 e — i 1%
if(ret != QHYCCD_ERROR )
{
printf ("ExpQHYCCDSingleFrame success!\n”);
if(ret != QHYCCD READ DIRECTLY)
{
// sleep(1);
}
}
else
{
printf ("ExpQHYCCDSingleFrame failed!\n”);
goto failure;

}

ret = GetQHYCCDSingleFrame (camhandle, &w, &h, &bpp, &channels, ImgData) ;
if (ret == QHYCCD_SUCCESS) {
printf ("GetQHYCCDSingleFrame succeess!\n”);
image = cvCreatelmage (cvSize (w, h), bpp, channels) ;
image—>imageData = (char *) ImgData;

cvNamedWindow (“ghyced”, 0) ;
cvShowImage (“ghycced”, image) ;

cviaitKey (0) ;

cvDestroyWindow (“ghyced”) ;
cvReleaselmage (&image) ;
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Jelse
printf ("GetQHYCCDSingleFrame fail:%d\n”, ret) ;

if (ImgData != NULL) {
printf ("QHYCCD | SingleFrameSample.CPP | delete ImgData\n”);
delete (ImgData) ;

}

else

{
printf ("The camera is not QHYCCD or other error \n”);
goto failure;

}

if (camhandle)
{
ret = CancelQHYCCDExposingAndReadout (camhandle) ;/ /45 1EAHALRRE 6 A0 £ 35 152 BL
if(ret == QHYCCD SUCCESS)
{
printf ("CancelQHYCCDExposingAndReadout success!\n”);
}
else
{
printf ("CancelQHYCCDExposingAndReadout fail\n”);
goto failure;

Flag Cooler = COOLER OFF;

//usleep (1) ;
pthread join(tid cooler, 0);

ret = CloseQHYCCD (camhandle) ://5< I AHML
if(ret == QHYCCD SUCCESS)
{

printf (“Close QHYCCD success!\n”);
}

else

{

goto failure;

}
}

ret = ReleaseQHYCCDResource () ;//FERARNL U5
if(ret == QHYCCD SUCCESS)
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printf ("Rlease SDK Resource success!\n”);

}

else

{

goto failure;

printf ("QHYCCD | SingleFrameSample.cpp | end\n”);

return O;

failure:
printf (“some fatal error happened\n”) ;
return 1;
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JREWY: http://ghyveed. com/bbs/index. php?board=24. 0
libusb BE®: http://libusb. info

2.1 A¥IREA

Linux&Mac:

Linux 1 Mac Fi@Id Tibusb FEAE R RCZ WM, T D08 FH B BRI ER0EAT o] S oAy
1.int LIBUSB CALL libusb init(libusb_context **ctx) ;

WILEAL R EL, FRWIGG4E 1ibusb-1. 0 i, DAZE B, S40— M NULL;

2. libusb_device handle * LIBUSB CALL libusb open device with vid pid/(
libusb_context *ctx,

uintl6_t vendor id,

uint16_t product_id);

FIRATIF e, I#AT J5 T A3RAS USB e AN, ctx BB A NULL 47, vendor id Al
product_id 43 5%} USB # 4% VID #1 PID;

3. int LIBUSB_CALL libusb_control_ transfer (
libusb_device handle *dev_handle,

uint8 t request_type,

uint8 t bRequest,

uintl16_t wValue,

uintl16_t wIndex,

unsigned char *data,

uintl6_t wLength,

unsigned int timeout);

G R A, SRR IE A 2 BN R, dev handle 2 & AN, request type
bRequest F K15 & FEAL 577,

RiEAm A4 HHL: 0x40, 0xD1
MAEHL I G . 0xc0, 0xD2

data J& % Kk Ay 2 B UM s, wlength A& data K/, timeout ZHEHIET ], BB NE
BIAT, HARSHAEYLEAH R, kB RNE.
4.int LIBUSB CALL libusb bulk transfer (
libusb_device handle *dev_handle,
unsigned char endpoint,
unsigned char *data,
int length,
int *actual length,
unsigned int timeout);

g R B, AR BUENL B B4 %8s, dev handle ;2 &£ FAJHH, endpoint s&¥m s, A LA
FIFEFPATEN K, data FREZWCEE, length i data K/), actual length 58 X —/N[F2EAY 14
£FBIR], timeout B NZE.
5.int LIBUSB CALL libusb_kernel driver active(
libusb_device handle *dev_handle,

49


http://qhyccd.com/bbs/index.php?board=24.0
http://libusb.info/

int interface number) ;
HI W BAFE RS IXS), dev handle W45H)fH, interface number W B NZE.
6. int LIBUSB_CALL libusb_detach kernel driver(
libusb_device handle *dev_handle,
int interface number) ;
Bk 0Xsl, dev handle W£5HJHH, interface number WE NE.
7.int LIBUSB CALL libusb claim interface (
libusb_device handle *dev_handle,
int interface number) ;
HRPE, dev handle ¥4 H)#l, interface number W HE NZE.
8.int LIBUSB CALL libusb release interface (
libusb_device handle *dev_handle,
int interface number) ;
B 2B YR, dev handle % #¢H)#H, interface number X HE NZE.
9. void LIBUSB CALL libusb close(
libusb _device handle *dev handle) ;
KA, dev _handle W4 A)HR
10. void LIBUSB CALL libusb exit(
libusb _context *ctx);
B 1ibusb-1.0 FE, ctx WHE NE.
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2.2 HEHLIR B R &AL AR

0XD2 2= — R MEIR BIAHML G BT T A A S, 0xD2 2 64 NI MNLRAS(EE (Camera Statu
Information, CSI)

CSI0 s YETHEE R E, X T CMOS AHMLIE I [BIE A CMOS =45, X CCD AHML, iR [I24 CCD
OH TS, 0 NETF IM, 1421M 24 2M
CSTL..4 . BREERGERPIR A CBRALfFP)  CST1=MSB  CST4=LSB TR ABNL S R Z T RE
CSI5..8 : W& HIMgEEHTa
CST9..11 : FREUMEfFAA (CST9: 4F  CSI10: H CSILL: HD
CST12 s WRERAARIR . O=SZ R IR e 1=37FF ADU Sfv i il 2=S7fFpis . Wi 308 ADU
FALEE I, FE CST13..14 CSI15.. 16 fith, R SZRFREIREER, 7E CS122.. 23

CSI124..25: BH
CST13..14: MurEE (LLADU NHRALD
CST15..16: HFrEE (UL ADU NEALD

CSI117 : 4T PWM A
CST18 s YETIRAE R 1=83%) 0=F3)

CST19..21: DDR MBTHIfEAEEIEE CSI19=MSB CSI21=LSB 7 %F DDR MIAENL L EHZ I RE
CSI122..23: H{uriEE (LLO. 1 K ABALD
CSI124..25: HInEE (LLO. 1 $RIKE ABALD

o1 W

CSI28..29: #i KE X R~
CSI30..31: #HE1E Y R~
CS132 : s R AL AL
CSI33  : AHMLAY USB 38  1=USB1.0  2=USB2.0 3=USBS3.0

Ne}

CS138..45: 8 BYTES JE&E4bEEMIX T EZ AN B D 22 P X N BT 8 N7 o

CS146 : MPLTRS
CS147 : Ef/%2E 0: mono 1: RGB 2: CMYG 3. RGBW

CS148..63: MHHLFHIST (316 F75)
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2.3 wHIRE

1. 3REUAH

#include
#include
#include
#include
#include

#define
#define

#tdefine
#tdefine
#tdefine
#tdefine
#tdefine
#tdefine

int main

LIRSS
{stdio. h>
{unistd. h>
{string. h>
{stdlib. h>
”1libusb. h”

uchar unsigned char
uint unsigned int

TIMEOUT O

USB_VID 0x1618

USB_PID 0xcl66

CTRL_IN (LIBUSB REQUEST TYPE VENDOR | LIBUSB_ENDPOINT IN)
CTRL_OUT (LIBUSB_REQUEST TYPE VENDOR | LIBUSB ENDPOINT OUT)
USB RQ  0x04

0 {

int i, j,r = 0;
int actual length;

struct libusb device handle *dev = NULL;

struct libusb device **d = NULL;

uchar data recv[0x40] = { 0 };

uchar data cmd[2][0x10] =

{{0xa0, 0x01, 0x00, 0x01, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00}
{0xa6, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00} } ;

r = libusb init(NULL) ;//initiate libusb

if(r
p
r

}

< 0)A{
rintf (“Initial USB 1ib failed!\n”):
eturn —1;

dev = libusb open device with vid pid (NULL, USB VID, USB PID) ;//open device
if(dev == NULL) {

p
r

rintf ("Open device failed!\n”);
eturn —1;

Jelse{

p
}

rintf ("Open successed!\n”) ;
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r = libusb claim interface (dev, 0) ;

if(r <0){
printf (“Cannot claim interface!\n”);
return —1;

Jelse{

printf (“Claimed interface successed!\n”):

}

r = libusb kernel driver active(dev,0):
if(r == 1) {
printf ("kernel driver active!\n”);
r = libusb detach kernel driver(dev,0);
if (r == 0)//detach kernel
printf ("Kernel driver detached!\n”):

}

for(i = 0:1 < 2:1 ++){
printf (i = %d\n”, i) ;

r = libusb control transfer (dev, 0x40, 0xD1, 0, 0, data cmd[i], 16,0) ;

if(r < 0){
fprintf (stderr, "Error occered! (%d) \n”, r) ;
return —1;
}
sleep(3);
r = libusb control transfer (dev, 0xc0, 0xD2, 0, 0, data recv, 64, 0) ;
if(r < 0){
fprintf (stderr, "Error occered! (%d) \n”, r) ;
return —1;
telse{
for (j = 0; j < sizeof(data recv); j++){
printf ("\033[1;31;40m%2d 7, j);
printf ("\033[0m%02x ”, data recvl[jl);
if (G +1) %16 == 0)
printf ("\n”) ;
}
}
printf ("\n”) ;
}

libusb release interface(dev,0) :
libusb close(dev) ;

libusb exit (NULL) ;//exit libusb
free(data) :
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2. FRENK A K% =5 (endpoint)
#include <stdio. h>
#include “1ibusb.h”

static void print devs(libusb device **devs) {
libusb device *dev;
inti=20, j=0;
struct libusb config descriptor *config;
while((dev = devs[i++]) !'= NULL) {
struct libusb device descriptor desc;

int r = libusb get device descriptor (dev, &desc) ;//FRE1 23R 15F
if(r < 0){

fprintf (stderr, "Error occered! (%d) \n”, r) ;

return —1;

}
printf ("%04x:%04x ”, desc. idVendor, desc. idProduct) ;

r = libusb get active config descriptor (dev, &config) ;//FREUm = 5 HiA T
if(r < 0){

fprintf (stderr, "Error occered! (%d) \n”, r) ;

return —1;

}
printf (“endpoint:0x%x”, config—>interface—>altsetting—>endpoint—->bEndpointAddress)

printf ("\n”) ;
1

libusb free config descriptor (config) ;

}

int main() {
libusb device **devs;
int r;
ssize t cnt;
r = libusb_init (NULL) ;//#J44k 1ibusb-1. 0 FE
if(r < 0)
return r;
cnt = libusb get device list (NULL, &devs) ;//3REX usb 45413
if(ent < 0)
return (int)cnt;
print_devs (devs) ;//4T El % H o 55
libusb free device list(devs, 1) ;//BERUK 443K %R
libusb exit (NULL) ;//iBtH libusb-1.0 J
return 0;
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3. libusb
#include
#include
#include
#include
#include
#include
#include
#include

#define
#define

#tdefine
#tdefine
#tdefine
#tdefine
#tdefine
#tdefine

void del

BEER

{stdio. h>

{unistd. h>

{string. h>

<{stdlib. h>

“1ibusb. h”
”/usr/local/include/opencv2/highgui/highgui. hpp”
“cv.h”

“cxcore. h”

uchar unsigned char
uint unsigned int

TIMEOUT 0O
USB_VID 0x1618

USB_PID 0xcl166

CTRL_IN (LIBUSB_REQUEST TYPE VENDOR | LIBUSB ENDPOINT IN)
CTRL_OUT (LIBUSB_REQUEST TYPE VENDOR | LIBUSB ENDPOINT OUT)
USB RQ 0x04

ayms (int xms) {

int 1, j;
for(i = 0:i < xms:i ++) {
for(j = 0:j < 110;j ++) {};

}
}

int main() {
IplImage* image = cvCreatelmage (cvSize (4968, 3378), IPL DEPTH 8U, 3) ;
IplImage* iplgray = cvCreatelmage (cvGetSize (image), IPL DEPTH 8U, 3) :
// Ipllmage* iplCanny = cvCreatelmage (cvSize (4968, 3378), IPL DEPTH 8U, 3) :
// Ipllmage* ipltemp = cvCreatelmage (cvGetSize (image h), IPL DEPTH 16U, 3);
// Ipllmage* image = cvCreatelmage (cvSize (4968, 3378), IPL DEPTH 16U, 1) ;

int 1, j,r = 0;

struct libusb device handle *dev = NULL;
struct libusb device *%d = NULL;

int actual length;

struct libusb transfer *xfr;

char
char

*data = (char *)malloc (16780000) ;
*re;

struct libusb config descriptor #**config;

//data of receiving from camera
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uchar data recv[0x40] = { 0 };

uchar data cmd[2][0x10] =

{{0xa0, 0x01, 0x00, 0x01, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00},
{0xa6, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00} } :

r = libusb init(NULL) ;//initiate libusb

if(r < 0){
printf (“Initial USB lib failed!\n”);
return —1;

}

dev = libusb open device with vid pid (NULL, USB VID, USB PID) ;//open device
if(dev == NULL) {

printf (“Open device failed!\n”);

return —1;
Jelsef

printf (“Open successed!\n”) ;

}

r = libusb claim interface (dev, 0) ;

if(r < 0){
printf (“Cannot claim interface!\n”);
return —1;

Jelse{

printf (“Claimed interface successed!\n”):

}

r = libusb kernel driver active(dev,0):
if(r == 1) {

printf ("kernel driver active!\n”);
r = libusb detach kernel driver(dev,0):
if (r == 0)//detach kernel

printf ("Kernel driver detached!\n”);
}

for(i = 0;i < 2;i ++) {
printf (“i = %d\n”, i) ;
//send command to comera
r = libusb control transfer (dev, 0x40, 0xD1, 0, 0, data cmd[i], 16,0) ;
if(r < 0){
fprintf (stderr, "Error occered! (%d) \n”, r) ;
return —1;
}
sleep(3);
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U orrveen
//receive data from camera
r = libusb control transfer (dev, 0xc0, 0xD2, 0, 0, data recv, 64, 0) ;
if(r < 0){
fprintf (stderr, "Error occered! (%d) \n”, r) ;
return —1;
telse{
for (j = 0; j < sizeof(data recv); j++){
printf ("\033[1;31;40m%2d 7, j);
printf ("\033[0m%02x ”, data recvl[jl);
if (G +1) %16 == 0)

printf ("\n”) ;
}
}
printf ("\n”) ;
}
sleep(3) ;

r = libusb bulk transfer (dev, 0x81, (uchar *)data, 16384, &actual length, 0):
printf ("%x %x %x %x\n”, datal[0], datall], datal[2], data[3]);

bzero (data, sizeof (data)) ;

sleep(3) ;

for(i = 0;1 < 2048;i++) {

delayms (3) ;

printf ("\033[1;31;40m j 1(d) a1 | 1(re) || r i || iD[j+0] iD[j+1] iD[j+2]
| d[0] d[1] d[2]\n") ;

r = libusb bulk transfer (dev, 0x81, (uchar *)data, 16384, &actual length, 0) ;
delayms (3) ;

re = strcat(image—>imageData, data) ;

j = strlen(re) — strlen(data);
printf ("\033[0m%8d 7, j) ;

printf ("\033[0m%5d %5d | ”, (int)strlen(data), actual length);
printf ("\033[0m%8d || %d %4d || 7, (int)strlen(re),r, i)

printf ("\033[0m%8x %8x %8x | %8x %Sx %8x\n”, image—>imageDatalj +

0], image—>imageDatalj + 1], image—>imageDatalj + 2], datal0], datal[l], data[2]):
bzero (data, sizeof (data)) ;
printf ("\n”) ;
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printf ("%x %x %x | 7, image—>imageDatal0], image—>imageDatall], image—>imageData[2]) :

// cvCvtColor (image, iplgray, CV_BGR2GRAY) ;

// cvSmooth (iplgray, iplCanny, 3, 3, 0, 0) ;

cvNot (image, iplgray) ;

// cvCanny (image, iplCanny, 50, 150, 3) ;

printf ("%x %x %x\n”, iplgray—>imageDatal0], iplgray—>imageDatall], iplgray—>imageDatal2]

//printf (“size = %d\n”, (int) sizeof (data)) ;

sleep(3) ;
cvNamedWindow (“Source”, 1):
cvShowImage (“Source”, iplgray) ;
cviWaitKey (0) ;
cvDestroyWindow (“Source”) ;
cvReleaselmage (&image) ;
libusb release interface(dev,0) :
libusb close(dev) ;
//1libusb free transfer (xfr):
libusb exit (NULL) ;//exit libusb
free(data) :

}

e AR R HERE, A EEE, FEMRER KA EE.
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