Explanation of QHYCCD SDK Three Interface Development Modes Sample Code

The first interface development method

Description: The original SDK API call method, SDK will not send some messages to the client SDK.

Live image capture mode

// LiveDemo1.cpp :

#include "stdafx.h"

#include <stdio.h>

#include <stdlib.h>

#include <string.h>

#include <process.h>

#include <time.h>

#include "qhyccd.h"

#include "stdint.h"

#pragma comment(lib, "qhyccd.lib")

#pragma comment(lib, "opencv_core249.lib")

#pragma comment(lib, "opencv_highgui249.lib")

#pragma comment(lib, "opencv_imgproc249.lib")

#pragma comment(lib, "tbb.lib")

#pragma comment(lib, "zlib.lib")

#pragma comment(lib, "comctl32.lib")

#define OPENCV_SUPPORT

#ifdef OPENCV_SUPPORT

#include <opencv/cv.h>

#include <opencv/highgui.h>

#endif

int _tmain(int argc, _TCHAR* argv[])

{

  int num = 0;

  qhyccd_handle *camhandle;

  int ret;

  char id[32];

  char camtype[16];

  int found = 0;

  unsigned int w,h,bpp,channels;

  unsigned char *ImgData;

  int camtime = 10000,camgain = 0,camspeed = 2,cambinx = 1,cambiny = 1;

  int wbin = 1, hbin = 1;

  int iCnt = 0;

  //1、初始化QHYCCD SDK 资源

  // 1. Initialization of QHYCCD SDK resources

  ret = InitQHYCCDResource();

  if(ret == QHYCCD_SUCCESS)

  {

    fprintf(stderr,"|QHYCCD|LIVE_DEMO|Init SDK success!\n");

  }

  else

  {

    goto failure;

  }

  //1、结束

  //1, end

  //2、获取系统链接相机个数

  // 2. Getting the Number of System Link Cameras

  num = ScanQHYCCD();

  if(num > 0)

  {

    fprintf(stderr,"|QHYCCD|LIVE_DEMO|Yes!Found QHYCCD,the num is %d \n",num);

  }

  else

  {

    fprintf(stderr,"|QHYCCD|LIVE_DEMO|Not Found QHYCCD,please check the usblink or the power\n");

    goto failure;

  }

  //2、结束

  //2, end

  for(int i = 0;i < num;i++)

  {

    //3、获取第一个相机的ID串码

    // 3. Get the ID serial code of the first camera

    ret = GetQHYCCDId(i,id);

    if(ret == QHYCCD_SUCCESS)

    {

      fprintf(stderr,"|QHYCCD|LIVE_DEMO|connected to the first camera from the list,id is %s\n",id);

      found = 1;

      break;

    }

  }

  //3、结束

  //3, end

  if(found == 1)

  {

    //4、打开指定串码的相机

    // 4. Open the camera with the specified serial code

    camhandle = OpenQHYCCD(id);

    if(camhandle != NULL)

    {

      fprintf(stderr,"|QHYCCD|LIVE_DEMO|Open QHYCCD success!\n");

    }

    else

    {

      fprintf(stderr,"|QHYCCD|LIVE_DEMO|Open QHYCCD failed \n");

      goto failure;

    }

    //4、结束

    //4, end

    //5、设定相机位live工作模式

    // 5. Setting Live Operating Mode of Camera Position

    ret = SetQHYCCDStreamMode(camhandle,1);

    if(ret == QHYCCD_SUCCESS)

    {

      fprintf(stderr,"|QHYCCD|LIVE_DEMO|SetQHYCCDStreamMode success!\n");

    }

    else

    {

      fprintf(stderr,"|QHYCCD|LIVE_DEMO|SetQHYCCDStreamMode fail code:%d\n",ret);

      goto failure;

    }

    //5、结束

    //5, end

    //6、初始化指定句柄的相机资源

    // 6. Initializing Camera Resources with Specified Handles

    ret = InitQHYCCD(camhandle);

    if(ret == QHYCCD_SUCCESS)

    {

      fprintf(stderr,"|QHYCCD|LIVE_DEMO|Init QHYCCD success!\n");

    }

    else

    {

      fprintf(stderr,"|QHYCCD|LIVE_DEMO|Init QHYCCD fail code:%d\n",ret);

      goto failure;

    }

    //6、结束

    //6, end

    //7、设定相机参数

    // 7. Setting Camera Parameters

    ret = SetQHYCCDBinMode(camhandle,wbin ,hbin);

    if(ret == QHYCCD_SUCCESS)

    {

      fprintf(stderr,"|QHYCCD|LIVE_DEMO|SetQHYCCDBinMode success!\n");

    }

    else

    {

      fprintf(stderr,"|QHYCCD|LIVE_DEMO|SetQHYCCDBinMode fail code:%d\n",ret);

      goto failure;

    }

    double chipw,chiph,pixelw,pixelh;

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

    if(ret == QHYCCD_SUCCESS)

    {

      fprintf(stderr,"|QHYCCD|LIVE_DEMO|GetQHYCCDChipInfo success!\n");

      fprintf(stderr,"|QHYCCD|LIVE_DEMO|CCD/CMOS chip information:\n");

      fprintf(stderr,"|QHYCCD|LIVE_DEMO|Chip width %3f mm,Chip height %3f mm\n",chipw,chiph);

      fprintf(stderr,"|QHYCCD|LIVE_DEMO|Chip pixel width %3f um,Chip pixel height %3f um\n",pixelw,pixelh);

      fprintf(stderr,"|QHYCCD|LIVE_DEMO|Chip Max Resolution is %d x %d,depth is %d\n",w,h,bpp);

    }

    else

    {

      fprintf(stderr,"|QHYCCD|LIVE_DEMO|GetQHYCCDChipInfo fail\n");

      goto failure;

    }

#if 0

    ret = SetQHYCCDDebayerOnOff(camhandle,false);

    if(ret == QHYCCD_SUCCESS)

    {

      fprintf(stderr,"|QHYCCD|LIVE_DEMO|SetQHYCCDDebayerOnOff success!\n");

    }

    else

    {

      fprintf(stderr,"|QHYCCD|LIVE_DEMO|SetQHYCCDDebayerOnOff fail code:%d\n",ret);

      goto failure;

    }

#endif

    ret = IsQHYCCDControlAvailable(camhandle,CONTROL_TRANSFERBIT);

    if (ret == QHYCCD_SUCCESS)

    {

      ret = IsQHYCCDControlAvailable(camhandle,CONTROL_TRANSFERBIT);

      if(ret == QHYCCD_SUCCESS)

      {

        ret = SetQHYCCDBitsMode(camhandle,8);

        if(ret != QHYCCD_SUCCESS)

        {

          fprintf(stderr,"|QHYCCD|LIVE_DEMO|SetQHYCCDParam CONTROL_GAIN failed\n");

          getchar();

          return 1;

        }

      }

    }

    ret = SetQHYCCDResolution(camhandle,0,0,w,h);

    if(ret == QHYCCD_SUCCESS)

    {

      fprintf(stderr,"|QHYCCD|LIVE_DEMO|SetQHYCCDResolution success!\n");

    }

    else

    {

      fprintf(stderr,"|QHYCCD|LIVE_DEMO|SetQHYCCDResolution fail\n");

      goto failure;

    }

    ret = IsQHYCCDControlAvailable(camhandle,CONTROL_EXPOSURE);

    if (ret == QHYCCD_SUCCESS)

    {

      ret = SetQHYCCDParam(camhandle, CONTROL_EXPOSURE, 20000.0);

      if(ret == QHYCCD_SUCCESS)

      {

        printf("CONTROL_EXPOSURE success!\n");

      }

      else

      {

        printf("CONTROL_EXPOSURE fail\n");

        goto failure;

      }

    }

    ret = IsQHYCCDControlAvailable(camhandle,CONTROL_AMPV);

    if (ret == QHYCCD_SUCCESS)

    {

      ret = SetQHYCCDParam(camhandle, CONTROL_AMPV, 0.0);

      if(ret == QHYCCD_SUCCESS)

      {

        printf("CONTROL_EXPOSURE success!\n");

      }

      else

      {

        printf("CONTROL_EXPOSURE fail\n");

        goto failure;

      }

    }

    //7、结束

    //7, end

    //8、启动相机live模式开始工作

    // 8. Start Camera Live Mode to Work

    ret = BeginQHYCCDLive(camhandle);

    if(ret == QHYCCD_SUCCESS)

    {

      fprintf(stderr,"|QHYCCD|LIVE_DEMO|BeginQHYCCDLive success!\n");

    }

    else

    {

      fprintf(stderr,"|QHYCCD|LIVE_DEMO|BeginQHYCCDLive failed\n");

      goto failure;

    }

    //8、结束

    //8, end

    //9、获取存放图像缓冲区大小，并分配内存。

    // 9. Get the size of image buffer and allocate memory.

    int length = GetQHYCCDMemLength(camhandle);

    if(length > 0)

    {

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

      memset(ImgData,0,length*2);

    }

    else

    {

      fprintf(stderr,"|QHYCCD|LIVE_DEMO|Get the min memory space length failure \n");

      goto failure;

    }

    //9、结束

    //9, end

    int t_start,t_end;

    t_start = time(NULL);

    int fps = 0;

#ifdef OPENCV_SUPPORT

    IplImage *img = NULL;

    cvNamedWindow("show",0);

#endif

    ret = QHYCCD_ERROR;

    //10、开始循环捕获live图像。

    // 10. Start cycling to capture live images.

    while(true)

    {

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

      if(ret == QHYCCD_SUCCESS)

      {

        fprintf(stderr,"iCnt = %d\n",iCnt++);

#ifdef OPENCV_SUPPORT

        if(img == NULL)

        {

          img = cvCreateImageHeader(cvSize(w,h),bpp,1);

          img->imageData = (char *)ImgData;

        }

        cvShowImage("show",img);

        cvWaitKey(30);

#endif

        fps++;

        t_end = time(NULL);

        if(t_end - t_start >= 5)

        {

          fprintf(stderr,"|QHYCCD|LIVE_DEMO|fps = %d\n",fps / 5);

          fps = 0;

          t_start = time(NULL);

        }

        Sleep(100);

      }

      Sleep(10);

    }

    //10、结束

    //10, end

    delete(ImgData);

  }

  else

  {

    fprintf(stderr,"|QHYCCD|LIVE_DEMO|The camera is not QHYCCD or other error \n");

    goto failure;

  }

  if(camhandle)

  {

    //11、停止指定句柄相机的live工作模式

    // 11. Stop the live mode of the camera with the specified handle

    StopQHYCCDLive(camhandle);

    //11、结束

    //11, end

    //12、关闭指定句柄相机

    // 12. Close the specified handle camera

    ret = CloseQHYCCD(camhandle);

    if(ret == QHYCCD_SUCCESS)

    {

      fprintf(stderr,"|QHYCCD|LIVE_DEMO|Close QHYCCD success!\n");

    }

    else

    {

      goto failure;

    }

    //12、结束

    //12, end

  }

  //13、资源释放（目前是由SDK动态管理，为了符合以前开发者的习惯，所以保留了该函数，该函数只是一个空函数）

  //13. Resource Release (currently managed dynamically by SDK, in order to conform to the habits of previous developers, the function is retained, which is only an empty function)

  ret = ReleaseQHYCCDResource();

  if(ret == QHYCCD_SUCCESS)

  {

    fprintf(stderr,"|QHYCCD|LIVE_DEMO|Rlease SDK Resource  success!\n");

  }

  else

  {

    goto failure;

  }

  //13、结束

  //13, end

  return 0;

failure:

  fprintf(stderr,"|QHYCCD|LIVE_DEMO|some fatal error happened\n");

  getchar();

  return 1;

}

II. Single frame image capture mode

// SingleDemo1.cpp :

//

#include "stdafx.h"

#include <stdio.h>

#include <stdlib.h>

#include <string.h>

#include "qhyccd.h"

//#include "stdint.h"

#pragma comment(lib, "qhyccd.lib")

#pragma comment(lib, "opencv_core249.lib")

#pragma comment(lib, "opencv_highgui249.lib")

#pragma comment(lib, "opencv_imgproc249.lib")

#pragma comment(lib, "tbb.lib")

#pragma comment(lib, "zlib.lib")

#pragma comment(lib, "comctl32.lib")

#define OPENCV_SUPPORT

#ifdef OPENCV_SUPPORT

#include <opencv/cv.h>

#include <opencv/highgui.h>

#endif

int _tmain(int argc, _TCHAR* argv[])

{

  int num = 0;

  qhyccd_handle *camhandle = NULL;

  int ret = QHYCCD_ERROR;

  char id[32];

  int found = 0;

  unsigned int w,h,bpp,channels;

  unsigned char *ImgData;

  int camtime = 100000,camgain = 0,camoffset = 140,camspeed = 0,cambinx = 1,cambiny = 1;

  //1、初始化QHYCCD SDK 资源

  // 1. Initialization of QHYCCD SDK resources

  ret = InitQHYCCDResource();

  if(ret == QHYCCD_SUCCESS)

  {

    fprintf(stderr,"|QHYCCD|SINGLE_DEMO|Init SDK success!\n");

  }

  else

  {

    goto failure;

  }

  //1、结束

  //1、end

  //2、获取系统链接相机个数

  // 2. Getting the Number of System Link Cameras

  num = ScanQHYCCD();

  if(num > 0)

  {

    fprintf(stderr,"|QHYCCD|SINGLE_DEMO|Yes!Found QHYCCD,the num is %d \n",num);

  }

  else

  {

    fprintf(stderr,"|QHYCCD|SINGLE_DEMO|Not Found QHYCCD,please check the usblink or the power\n");

    goto failure;

  }

  //2、结束

  //2、end

  for(int i = 0;i < num;i++)

  {

    //3、获取第一个相机的ID串码

    // 3. Get the ID serial code of the first camera

    ret = GetQHYCCDId(i,id);

    if(ret == QHYCCD_SUCCESS)

    {

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|connected to the first camera from the list,id is %s\n",id);

      found = 1;

      break;

    }

  }

  //3、结束

  //3、end

  if(found == 1)

  {

    //4、打开指定串码的相机

    // 4. Open the camera with the specified serial code

    camhandle = OpenQHYCCD(id);

    if(camhandle != NULL)

    {

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|Open QHYCCD success!\n");

    }

    else

    {

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|Open QHYCCD fail \n");

      goto failure;

    }

    //4、结束

    //4、end

    //5、设定相机位single frame工作模式

    // 5. Setting Camera Position Single Frame Working Mode

    ret = SetQHYCCDStreamMode(camhandle,0);

    if(ret == QHYCCD_SUCCESS)

    {

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|SetQHYCCDStreamMode success!\n");

    }

    else

    {

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|SetQHYCCDStreamMode code:%d\n",ret);

      goto failure;

    }

    //5、结束

    //5、end

    //6、初始化指定句柄的相机资源

    // 6. Initializing Camera Resources with Specified Handles

    ret = InitQHYCCD(camhandle);

    if(ret == QHYCCD_SUCCESS)

    {

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|Init QHYCCD success!\n");

    }

    else

    {

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|Init QHYCCD fail code:%d\n",ret);

      goto failure;

    }

    // 6、结束

    //6、end

    //7、设定相机参数

    // 7. Setting Camera Parameters

    double chipw,chiph,pixelw,pixelh;

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

    if(ret == QHYCCD_SUCCESS)

    {

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|GetQHYCCDChipInfo success!\n");

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|CCD/CMOS chip information:\n");

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|Chip width %3f mm,Chip height %3f mm\n",chipw,chiph);

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|Chip pixel width %3f um,Chip pixel height %3f um\n",pixelw,pixelh);

      //        fprintf(stderr,"|QHYCCD|SINGLE_DEMO|Chip Max Resolution is %d x %d,depth is %d\n",w,h,bpp);

    }

    else

    {

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|GetQHYCCDChipInfo fail\n");

      goto failure;

    }

    ret = IsQHYCCDControlAvailable(camhandle,CAM_COLOR);

    if(ret == BAYER_GB || ret == BAYER_GR || ret == BAYER_BG || ret == BAYER_RG)

    {

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|This is a Color Cam\n");

      SetQHYCCDParam(camhandle,CONTROL_WBR,20);

      SetQHYCCDParam(camhandle,CONTROL_WBG,20);

      SetQHYCCDParam(camhandle,CONTROL_WBB,20);

    }

    ret = IsQHYCCDControlAvailable(camhandle,CONTROL_USBTRAFFIC);

    if(ret == QHYCCD_SUCCESS)

    {

      ret = SetQHYCCDParam(camhandle,CONTROL_USBTRAFFIC,30);

      if(ret != QHYCCD_SUCCESS)

      {

        fprintf(stderr,"|QHYCCD|SINGLE_DEMO|SetQHYCCDParam CONTROL_USBTRAFFIC failed\n");

        getchar();

        return 1;

      }

    }

    ret = IsQHYCCDControlAvailable(camhandle,CONTROL_GAIN);

    if(ret == QHYCCD_SUCCESS)

    {

      ret = SetQHYCCDParam(camhandle,CONTROL_GAIN,80);

      if(ret != QHYCCD_SUCCESS)

      {

        fprintf(stderr,"|QHYCCD|SINGLE_DEMO|SetQHYCCDParam CONTROL_GAIN failed\n");

        getchar();

        return 1;

      }

    }

    ret = GetQHYCCDParam(camhandle,CONTROL_GAIN);

    fprintf(stderr,"|QHYCCD|SINGLE_DEMO|SetQHYCCDParam CONTROL_GAIN is %d\n",ret);

    fprintf(stderr,"|QHYCCD|SINGLE_DEMO|SetQHYCCDParam CONTROL_GAIN is %d\n",ret);

    fprintf(stderr,"|QHYCCD|SINGLE_DEMO|SetQHYCCDParam CONTROL_GAIN is %d\n",ret);

    fprintf(stderr,"|QHYCCD|SINGLE_DEMO|SetQHYCCDParam CONTROL_GAIN is %d\n",ret);

    fprintf(stderr,"|QHYCCD|SINGLE_DEMO|SetQHYCCDParam CONTROL_GAIN is %d\n",ret);

    fprintf(stderr,"|QHYCCD|SINGLE_DEMO|SetQHYCCDParam CONTROL_GAIN is %d\n",ret);

    fprintf(stderr,"|QHYCCD|SINGLE_DEMO|SetQHYCCDParam CONTROL_GAIN is %d\n",ret);

    ret = IsQHYCCDControlAvailable(camhandle,CONTROL_OFFSET);

    if(ret == QHYCCD_SUCCESS)

    {

      ret = SetQHYCCDParam(camhandle,CONTROL_OFFSET,140);

      if(ret != QHYCCD_SUCCESS)

      {

        fprintf(stderr,"|QHYCCD|SINGLE_DEMO|SetQHYCCDParam CONTROL_GAIN failed\n");

        getchar();

        return 1;

      }

    }

    ret = SetQHYCCDParam(camhandle,CONTROL_EXPOSURE,20000);//170000000);

    if(ret != QHYCCD_SUCCESS)

    {

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|SetQHYCCDParam CONTROL_EXPOSURE failed\n");

      getchar();

      return 1;

    }

    ret = SetQHYCCDResolution(camhandle,0,0,w,h);

    if(ret == QHYCCD_SUCCESS)

    {

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|SetQHYCCDResolution success!\n");

    }

    else

    {

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|SetQHYCCDResolution fail\n");

      goto failure;

    }

    ret = SetQHYCCDBinMode(camhandle,cambinx,cambiny);

    if(ret == QHYCCD_SUCCESS)

    {

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|SetQHYCCDBinMode success!\n");

    }

    else

    {

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|SetQHYCCDBinMode fail\n");

      goto failure;

    }

    ret = IsQHYCCDControlAvailable(camhandle,CONTROL_TRANSFERBIT);

    if(ret == QHYCCD_SUCCESS)

    {

      ret = SetQHYCCDBitsMode(camhandle,16);

      if(ret != QHYCCD_SUCCESS)

      {

        fprintf(stderr,"|QHYCCD|SINGLE_DEMO|SetQHYCCDParam CONTROL_GAIN failed\n");

        getchar();

        return 1;

      }

    }

    // 7、结束

    //7、end

    // 8、启动single frame模式曝光

    // 8. Start single frame mode exposure

    ret = ExpQHYCCDSingleFrame(camhandle);

    if( ret != QHYCCD_ERROR )

    {

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|ExpQHYCCDSingleFrame success!\n");

      if( ret != QHYCCD_READ_DIRECTLY )

      {

        Sleep(1000);

      }

    }

    else

    {

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|ExpQHYCCDSingleFrame fail\n");

      goto failure;

    }

    // 8、结束

    //8、end

    //9、获取存放图像缓冲区大小，并分配内存。

    // 9. Get the size of image buffer and allocate memory.

    uint32_t length = GetQHYCCDMemLength(camhandle);

    if(length > 0)

    {

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

      memset(ImgData,0,length);

    }

    else

    {

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|Get the min memory space length failure \n");

      goto failure;

    }

    // 9、结束

    //9、end

#ifdef OPENCV_SUPPORT

    IplImage *img = NULL;

    cvNamedWindow("show",0);

#endif

    //10、捕获single frame图像。

    // 10. Capture single frame image.

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

    if(ret == QHYCCD_SUCCESS)

    {

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|GetQHYCCDSingleFrame succeess! \n");

#ifdef OPENCV_SUPPORT

      if(img == NULL)

      {

        img = cvCreateImageHeader(cvSize(w,h),bpp,1);

        img->imageData = (char *)ImgData;

      }

      cvShowImage("show",img);

      cvWaitKey(30);

#endif

    }

    else

    {

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|GetQHYCCDSingleFrame fail:%d\n",ret);

    }

    //10、结束

    //10、end

    getchar();

    delete(ImgData);

  }

  else

  {

    fprintf(stderr,"|QHYCCD|SINGLE_DEMO|The camera is not QHYCCD or other error \n");

    goto failure;

  }

  if(camhandle)

  {

    //11、停止曝光

    // 11. Stop Exposure

    ret = CancelQHYCCDExposingAndReadout(camhandle);

    if(ret == QHYCCD_SUCCESS)

    {

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|CancelQHYCCDExposingAndReadout success!\n");

    }

    else

    {

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|CancelQHYCCDExposingAndReadout fail\n");

      goto failure;

    }

    //11、结束

    //11、end

    //12、关闭指定句柄相机

    // 12. Close the specified handle camera

    ret = CloseQHYCCD(camhandle);

    if(ret == QHYCCD_SUCCESS)

    {

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|Close QHYCCD success!\n");

    }

    else

    {

      goto failure;

    }

  }

  //12、结束

  //12、end

  //13、资源释放（目前是由SDK动态管理，为了符合以前开发者的1习惯，所以保留了该函数，该函数只是一个空函数）

  // 13. Resource Release (currently managed dynamically by SDK, in order to conform to the habits of previous developers, the function is retained, which is only an empty function)

  ret = ReleaseQHYCCDResource();

  if(ret == QHYCCD_SUCCESS)

  {

    fprintf(stderr,"|QHYCCD|SINGLE_DEMO|Rlease SDK Resource  success!\n");

  }

  else

  {

    goto failure;

  }

  //13、结束

  //13、end

  return 0;

failure:

  fprintf(stderr,"|QHYCCD|SINGLE_DEMO|some fatal error happened\n");

  return 1;

}

The second interface development method

Description: Following the SDK API invocation method developed by the first interface, a callback function setting is added, through which SDK will send some messages of SDK to the client (excluding the message that the video data is ready).

Live image capture mode

// LiveDemo2.cpp :

#include "stdafx.h"

#include <stdio.h>

#include <stdlib.h>

#include <string.h>

#include <process.h>

#include <time.h>

#include "qhyccd.h"

#include "stdint.h"

#pragma comment(lib, "qhyccd.lib")

#pragma comment(lib, "opencv_core249.lib")

#pragma comment(lib, "opencv_highgui249.lib")

#pragma comment(lib, "opencv_imgproc249.lib")

#pragma comment(lib, "tbb.lib")

#pragma comment(lib, "zlib.lib")

#pragma comment(lib, "comctl32.lib")

#define OPENCV_SUPPORT

#ifdef OPENCV_SUPPORT

#include <opencv/cv.h>

#include <opencv/highgui.h>

#endif

#include "stdafx.h"

#include <stdio.h>

#include <stdlib.h>

#include <string.h>

#include <process.h>

#include <time.h>

#include "qhyccd.h"

#include "stdint.h"

#pragma comment(lib, "qhyccd.lib")

#pragma comment(lib, "opencv_core249.lib")

#pragma comment(lib, "opencv_highgui249.lib")

#pragma comment(lib, "opencv_imgproc249.lib")

#pragma comment(lib, "tbb.lib")

#pragma comment(lib, "zlib.lib")

#pragma comment(lib, "comctl32.lib")

#define OPENCV_SUPPORT

#ifdef OPENCV_SUPPORT

#include <opencv/cv.h>

#include <opencv/highgui.h>

#endif

static bool CamLose = false;

//回调函数，SDK 调用该函数向本客户端发送消息。

//可以根据需要，来处理这些消息。

// Callback function, SDK calls the function to send messages to the client.

// These messages can be processed as needed.

static QHYDWORD   ProcCallBack(void *pHandle, QHYDWORD message,

                               QHYDWORD wParam, QHYDWORD lParam)

{

  qhyccd_handle  *handle = (qhyccd_handle  *)pHandle;

  fprintf(stderr,"handle = %x message = %d\n",handle,message);

  switch (message)

  {

  case SEND_CAMERA_ID:

    {

      return QHYCCD_SUCCESS;

    }

  case SEND_CAMERA_CAPABLE:

    {

      return QHYCCD_SUCCESS;

    }

  case SEND_CAMERA_MAXMINSTEP:

    {

      return QHYCCD_SUCCESS;

    }

  case CAMERA_HANDLE_INVALID:

    {

      return QHYCCD_SUCCESS;

    }

  case HANDLE_IS_NULL:

    {

      return QHYCCD_SUCCESS;

    }

  case CAMERA_INSERT:

    {

      fprintf(stderr,"Camara is insert\n");

      return QHYCCD_SUCCESS;

    }

  case CAMERA_LOSE:

    {

      CamLose = true;

      return QHYCCD_SUCCESS;

    }

  case SEND_CAMERA_SINGLE:

    {

      if (wParam == CAMERA_SINGLE_ERROR)

      {}

      else if (wParam == CAMERA_SINGLE_STOP)

      {}

      else if (wParam == CAMERA_SINGLE_TIMEOUT)

      {}

      return QHYCCD_SUCCESS;

    }

  case SEND_CAMERA_LIVE:

    {

      return QHYCCD_SUCCESS;

    }

  }

  return QHYCCD_ERROR;

}

int _tmain(int argc, _TCHAR* argv[])

{

  int num = 0;

  qhyccd_handle *camhandle;

  int ret;

  char id[32];

  char camtype[16];

  int found = 0;

  unsigned int w,h,bpp,channels;

  unsigned char *ImgData;

  int camtime = 10000,camgain = 0,camspeed = 2,cambinx = 1,cambiny = 1;

  int wbin = 1, hbin = 1;

  int iCnt = 0;

  //将回调函数指针传给SDK，SEND_MSG_PART指的是图像数据的获取还是轮询模式，不会发图像准备好的消息。

  // The callback function pointer is passed to SDK. SEND_MSG_PART refers to the acquisition or polling mode of image data, and no message of image preparation is sent.

  SetQHYCCDCallBack(ProcCallBack,SEND_MSG_PART);

  //1、初始化QHYCCD SDK 资源

  // 1. Initialization of QHYCCD SDK resources

  ret = InitQHYCCDResource();

  if(ret == QHYCCD_SUCCESS)

  {

    fprintf(stderr,"|QHYCCD|LIVE_DEMO|Init SDK success!\n");

  }

  else

  {

    goto failure;

  }

  //1、结束

  //1. end

  //2、获取系统链接相机个数

  // 2. Getting the Number of System Link Cameras

  num = ScanQHYCCD();

  if(num > 0)

  {

    fprintf(stderr,"|QHYCCD|LIVE_DEMO|Yes!Found QHYCCD,the num is %d \n",num);

  }

  else

  {

    fprintf(stderr,"|QHYCCD|LIVE_DEMO|Not Found QHYCCD,please check the usblink or the power\n");

    goto failure;

  }

  //2、结束

  //2. end

  for(int i = 0;i < num;i++)

  {

    //3、获取第一个相机的ID串码

    // 3. Get the ID serial code of the first camera

    ret = GetQHYCCDId(i,id);

    if(ret == QHYCCD_SUCCESS)

    {

      fprintf(stderr,"|QHYCCD|LIVE_DEMO|connected to the first camera from the list,id is %s\n",id);

      found = 1;

      break;

    }

  }

  //3、结束

  //3. end

  if(found == 1)

  {

    //4、打开指定串码的相机

    // 4. Open the camera with the specified serial code

    camhandle = OpenQHYCCD(id);

    if(camhandle != NULL)

    {

      fprintf(stderr,"|QHYCCD|LIVE_DEMO|Open QHYCCD success!\n");

    }

    else

    {

      fprintf(stderr,"|QHYCCD|LIVE_DEMO|Open QHYCCD failed \n");

      goto failure;

    }

    //4、结束

    //4. end

    //5、设定相机位live工作模式

    // 5. Setting Live Operating Mode of Camera Position

    ret = SetQHYCCDStreamMode(camhandle,1);

    if(ret == QHYCCD_SUCCESS)

    {

      fprintf(stderr,"|QHYCCD|LIVE_DEMO|SetQHYCCDStreamMode success!\n");

    }

    else

    {

      fprintf(stderr,"|QHYCCD|LIVE_DEMO|SetQHYCCDStreamMode fail code:%d\n",ret);

      goto failure;

    }

    //5、结束

    //5. end

    //6、初始化指定句柄的相机资源

    // 6. Initializing Camera Resources with Specified Handles

    ret = InitQHYCCD(camhandle);

    if(ret == QHYCCD_SUCCESS)

    {

      fprintf(stderr,"|QHYCCD|LIVE_DEMO|Init QHYCCD success!\n");

    }

    else

    {

      fprintf(stderr,"|QHYCCD|LIVE_DEMO|Init QHYCCD fail code:%d\n",ret);

      goto failure;

    }

    //6、结束

    //6. end

    //7、设定相机参数

    // 7. Setting Camera Parameters

    ret = SetQHYCCDBinMode(camhandle,wbin ,hbin);

    if(ret == QHYCCD_SUCCESS)

    {

      fprintf(stderr,"|QHYCCD|LIVE_DEMO|SetQHYCCDBinMode success!\n");

    }

    else

    {

      fprintf(stderr,"|QHYCCD|LIVE_DEMO|SetQHYCCDBinMode fail code:%d\n",ret);

      goto failure;

    }

    double chipw,chiph,pixelw,pixelh;

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

    if(ret == QHYCCD_SUCCESS)

    {

      fprintf(stderr,"|QHYCCD|LIVE_DEMO|GetQHYCCDChipInfo success!\n");

      fprintf(stderr,"|QHYCCD|LIVE_DEMO|CCD/CMOS chip information:\n");

      fprintf(stderr,"|QHYCCD|LIVE_DEMO|Chip width %3f mm,Chip height %3f mm\n",chipw,chiph);

      fprintf(stderr,"|QHYCCD|LIVE_DEMO|Chip pixel width %3f um,Chip pixel height %3f um\n",pixelw,pixelh);

      fprintf(stderr,"|QHYCCD|LIVE_DEMO|Chip Max Resolution is %d x %d,depth is %d\n",w,h,bpp);

    }

    else

    {

      fprintf(stderr,"|QHYCCD|LIVE_DEMO|GetQHYCCDChipInfo fail\n");

      goto failure;

    }

#if 0

    ret = SetQHYCCDDebayerOnOff(camhandle,false);

    if(ret == QHYCCD_SUCCESS)

    {

      fprintf(stderr,"|QHYCCD|LIVE_DEMO|SetQHYCCDDebayerOnOff success!\n");

    }

    else

    {

      fprintf(stderr,"|QHYCCD|LIVE_DEMO|SetQHYCCDDebayerOnOff fail code:%d\n",ret);

      goto failure;

    }

#endif

    ret = IsQHYCCDControlAvailable(camhandle,CONTROL_TRANSFERBIT);

    if (ret == QHYCCD_SUCCESS)

    {

      ret = IsQHYCCDControlAvailable(camhandle,CONTROL_TRANSFERBIT);

      if(ret == QHYCCD_SUCCESS)

      {

        ret = SetQHYCCDBitsMode(camhandle,8);

        if(ret != QHYCCD_SUCCESS)

        {

          fprintf(stderr,"|QHYCCD|LIVE_DEMO|SetQHYCCDParam CONTROL_GAIN failed\n");

          getchar();

          return 1;

        }

      }

    }

    ret = SetQHYCCDResolution(camhandle,0,0,w,h);

    if(ret == QHYCCD_SUCCESS)

    {

      fprintf(stderr,"|QHYCCD|LIVE_DEMO|SetQHYCCDResolution success!\n");

    }

    else

    {

      fprintf(stderr,"|QHYCCD|LIVE_DEMO|SetQHYCCDResolution fail\n");

      goto failure;

    }

    ret = IsQHYCCDControlAvailable(camhandle,CONTROL_EXPOSURE);

    if (ret == QHYCCD_SUCCESS)

    {

      ret = SetQHYCCDParam(camhandle, CONTROL_EXPOSURE, 20000.0);

      if(ret == QHYCCD_SUCCESS)

      {

        printf("CONTROL_EXPOSURE success!\n");

      }

      else

      {

        printf("CONTROL_EXPOSURE fail\n");

        goto failure;

      }

    }

    ret = IsQHYCCDControlAvailable(camhandle,CONTROL_AMPV);

    if (ret == QHYCCD_SUCCESS)

    {

      ret = SetQHYCCDParam(camhandle, CONTROL_AMPV, 0.0);

      if(ret == QHYCCD_SUCCESS)

      {

        printf("CONTROL_EXPOSURE success!\n");

      }

      else

      {

        printf("CONTROL_EXPOSURE fail\n");

        goto failure;

      }

    }

    //7、结束

    //7. end

    //8、启动相机live模式开始工作

    // 8. Start Camera Live Mode to Work

    ret = BeginQHYCCDLive(camhandle);

    if(ret == QHYCCD_SUCCESS)

    {

      fprintf(stderr,"|QHYCCD|LIVE_DEMO|BeginQHYCCDLive success!\n");

    }

    else

    {

      fprintf(stderr,"|QHYCCD|LIVE_DEMO|BeginQHYCCDLive failed\n");

      goto failure;

    }

    //8、结束

    //8. end

    //9、获取存放图像缓冲区大小，并分配内存。

    // 9. Get the size of image buffer and allocate memory.

    int length = GetQHYCCDMemLength(camhandle);

    if(length > 0)

    {

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

      memset(ImgData,0,length*2);

    }

    else

    {

      fprintf(stderr,"|QHYCCD|LIVE_DEMO|Get the min memory space length failure \n");

      goto failure;

    }

    //9、结束

    //9. end

    int t_start,t_end;

    t_start = time(NULL);

    int fps = 0;

#ifdef OPENCV_SUPPORT

    IplImage *img = NULL;

    cvNamedWindow("show",0);

#endif

    ret = QHYCCD_ERROR;

    //10、开始循环捕获live图像。

    // 10. Start cycling to capture live images.

    while(true)

    {

      if (CamLose == true)

      {

        fprintf(stderr,"Camara is loser\n");

        break;

      }

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

      if(ret == QHYCCD_SUCCESS)

      {

        //fprintf(stderr,"iCnt = %d\n",iCnt++);

#ifdef OPENCV_SUPPORT

        if(img == NULL)

        {

          img = cvCreateImageHeader(cvSize(w,h),bpp,1);

          img->imageData = (char *)ImgData;

        }

        cvShowImage("show",img);

        cvWaitKey(30);

#endif

        fps++;

        t_end = time(NULL);

        if(t_end - t_start >= 5)

        {

          fprintf(stderr,"|QHYCCD|LIVE_DEMO|fps = %d\n",fps / 5);

          fps = 0;

          t_start = time(NULL);

        }

        Sleep(100);

      }

      Sleep(10);

    }

    //10、结束

    //10、end

    delete(ImgData);

  }

  else

  {

    fprintf(stderr,"|QHYCCD|LIVE_DEMO|The camera is not QHYCCD or other error \n");

    goto failure;

  }

  if(camhandle)

  {

    //11、停止指定句柄相机的live工作模式

    // 11. Stop the live mode of the camera with the specified handle

    StopQHYCCDLive(camhandle);

    //11、结束

    //11、end

    //12、关闭指定句柄相机

    // 12. Close the specified handle camera

    ret = CloseQHYCCD(camhandle);

    if(ret == QHYCCD_SUCCESS)

    {

      fprintf(stderr,"|QHYCCD|LIVE_DEMO|Close QHYCCD success!\n");

    }

    else

    {

      goto failure;

    }

    //12、结束

    //12、end

  }

  //13、资源释放（目前是由SDK动态管理，为了符合以前开发者的习惯，所以保留了该函数，该函数只是一个空函数）

  // 13. Resource Release (currently managed dynamically by SDK, in order to conform to the habits of previous developers, the function is retained, which is only an empty function)    ret = ReleaseQHYCCDResource();

  if(ret == QHYCCD_SUCCESS)

  {

    fprintf(stderr,"|QHYCCD|LIVE_DEMO|Rlease SDK Resource  success!\n");

  }

  else

  {

    goto failure;

  }

  //13、结束

  //13、end

  getchar();

  return 0;

failure:

  fprintf(stderr,"|QHYCCD|LIVE_DEMO|some fatal error happened\n");

  getchar();

  return 1;

}

Single frame image capture mode

// SingleDemo2.cpp :

//

#include "stdafx.h"

#include <stdio.h>

#include <stdlib.h>

#include <string.h>

#include "qhyccd.h"

//#include "stdint.h"

#pragma comment(lib, "qhyccd.lib")

#pragma comment(lib, "opencv_core249.lib")

#pragma comment(lib, "opencv_highgui249.lib")

#pragma comment(lib, "opencv_imgproc249.lib")

#pragma comment(lib, "tbb.lib")

#pragma comment(lib, "zlib.lib")

#pragma comment(lib, "comctl32.lib")

#define OPENCV_SUPPORT

#ifdef OPENCV_SUPPORT

#include <opencv/cv.h>

#include <opencv/highgui.h>

#endif

//回调函数，SDK 调用该函数向本客户端发送消息。

//可以根据需要，来处理这些消息。

// Callback function, SDK calls the function to send messages to the client.

// These messages can be processed as needed.

static QHYDWORD   ProcCallBack(void *pHandle, QHYDWORD message,

                               QHYDWORD wParam, QHYDWORD lParam)

{

  qhyccd_handle  *handle = (qhyccd_handle  *)pHandle;

  fprintf(stderr,"handle = %x message = %d\n",handle,message);

  switch (message)

  {

  case SEND_CAMERA_ID:

    {

      return QHYCCD_SUCCESS;

    }

  case SEND_CAMERA_CAPABLE:

    {

      return QHYCCD_SUCCESS;

    }

  case SEND_CAMERA_MAXMINSTEP:

    {

      return QHYCCD_SUCCESS;

    }

  case CAMERA_HANDLE_INVALID:

    {

      return QHYCCD_SUCCESS;

    }

  case HANDLE_IS_NULL:

    {

      return QHYCCD_SUCCESS;

    }

  case CAMERA_INSERT:

    {

      return QHYCCD_SUCCESS;

    }

  case CAMERA_LOSE:

    {

      return QHYCCD_SUCCESS;

    }

  case SEND_CAMERA_SINGLE:

    {

      if (wParam == CAMERA_SINGLE_ERROR)

      {}

      else if (wParam == CAMERA_SINGLE_STOP)

      {}

      else if (wParam == CAMERA_SINGLE_TIMEOUT)

      {}

      return QHYCCD_SUCCESS;

    }

  case SEND_CAMERA_LIVE:

    {

      return QHYCCD_SUCCESS;

    }

  }

  return QHYCCD_ERROR;

}

int _tmain(int argc, _TCHAR* argv[])

{

  int num = 0;

  qhyccd_handle *camhandle = NULL;

  int ret = QHYCCD_ERROR;

  char id[32];

  int found = 0;

  unsigned int w,h,bpp,channels;

  unsigned char *ImgData;

  int camtime = 100000,camgain = 0,camoffset = 140,camspeed = 0,cambinx = 1,cambiny = 1;

  //将回调函数指针传给SDK，SEND_MSG_PART指的是图像数据的获取还是轮询模式，不会发图像准备好的消息。

  // The callback function pointer is passed to SDK. SEND_MSG_PART refers to the acquisition or polling mode of image data, and no message of image preparation is sent.

  SetQHYCCDCallBack(ProcCallBack,SEND_MSG_PART);

  //1、初始化QHYCCD SDK 资源

  // 1. Initialization of QHYCCD SDK resources

  ret = InitQHYCCDResource();

  if(ret == QHYCCD_SUCCESS)

  {

    fprintf(stderr,"|QHYCCD|SINGLE_DEMO|Init SDK success!\n");

  }

  else

  {

    goto failure;

  }

  //1、结束

  //1、end

  //2、获取系统链接相机个数

  // 2. Getting the Number of System Link Cameras

  num = ScanQHYCCD();

  if(num > 0)

  {

    fprintf(stderr,"|QHYCCD|SINGLE_DEMO|Yes!Found QHYCCD,the num is %d \n",num);

  }

  else

  {

    fprintf(stderr,"|QHYCCD|SINGLE_DEMO|Not Found QHYCCD,please check the usblink or the power\n");

    goto failure;

  }

  //2、结束

  //2、end

  for(int i = 0;i < num;i++)

  {

    //3、获取第一个相机的ID串码

    // 3. Get the ID serial code of the first camera

    ret = GetQHYCCDId(i,id);

    if(ret == QHYCCD_SUCCESS)

    {

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|connected to the first camera from the list,id is %s\n",id);

      found = 1;

      break;

    }

  }

  //3、结束

  //3、end

  if(found == 1)

  {

    //4、打开指定串码的相机

    // 4. Open the camera with the specified serial code

    camhandle = OpenQHYCCD(id);

    if(camhandle != NULL)

    {

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|Open QHYCCD success!\n");

    }

    else

    {

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|Open QHYCCD fail \n");

      goto failure;

    }

    //4、结束

    //4、end

    //5、设定相机位single frame工作模式

    // 5. Setting Camera Position Single Frame Working Mode

    ret = SetQHYCCDStreamMode(camhandle,0);

    if(ret == QHYCCD_SUCCESS)

    {

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|SetQHYCCDStreamMode success!\n");

    }

    else

    {

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|SetQHYCCDStreamMode code:%d\n",ret);

      goto failure;

    }

    //5、结束

    //5、end

    //6、初始化指定句柄的相机资源

    // 6. Initializing Camera Resources with Specified Handles

    ret = InitQHYCCD(camhandle);

    if(ret == QHYCCD_SUCCESS)

    {

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|Init QHYCCD success!\n");

    }

    else

    {

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|Init QHYCCD fail code:%d\n",ret);

      goto failure;

    }

    //6、结束

    //6、end

    //7、设定相机参数

    // 7. Setting Camera Parameters

    double chipw,chiph,pixelw,pixelh;

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

    if(ret == QHYCCD_SUCCESS)

    {

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|GetQHYCCDChipInfo success!\n");

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|CCD/CMOS chip information:\n");

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|Chip width %3f mm,Chip height %3f mm\n",chipw,chiph);

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|Chip pixel width %3f um,Chip pixel height %3f um\n",pixelw,pixelh);

      //        fprintf(stderr,"|QHYCCD|SINGLE_DEMO|Chip Max Resolution is %d x %d,depth is %d\n",w,h,bpp);

    }

    else

    {

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|GetQHYCCDChipInfo fail\n");

      goto failure;

    }

    ret = IsQHYCCDControlAvailable(camhandle,CAM_COLOR);

    if(ret == BAYER_GB || ret == BAYER_GR || ret == BAYER_BG || ret == BAYER_RG)

    {

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|This is a Color Cam\n");

      SetQHYCCDParam(camhandle,CONTROL_WBR,20);

      SetQHYCCDParam(camhandle,CONTROL_WBG,20);

      SetQHYCCDParam(camhandle,CONTROL_WBB,20);

    }

    ret = IsQHYCCDControlAvailable(camhandle,CONTROL_USBTRAFFIC);

    if(ret == QHYCCD_SUCCESS)

    {

      ret = SetQHYCCDParam(camhandle,CONTROL_USBTRAFFIC,30);

      if(ret != QHYCCD_SUCCESS)

      {

        fprintf(stderr,"|QHYCCD|SINGLE_DEMO|SetQHYCCDParam CONTROL_USBTRAFFIC failed\n");

        getchar();

        return 1;

      }

    }

    ret = IsQHYCCDControlAvailable(camhandle,CONTROL_GAIN);

    if(ret == QHYCCD_SUCCESS)

    {

      ret = SetQHYCCDParam(camhandle,CONTROL_GAIN,80);

      if(ret != QHYCCD_SUCCESS)

      {

        fprintf(stderr,"|QHYCCD|SINGLE_DEMO|SetQHYCCDParam CONTROL_GAIN failed\n");

        getchar();

        return 1;

      }

    }

    ret = GetQHYCCDParam(camhandle,CONTROL_GAIN);

    fprintf(stderr,"|QHYCCD|SINGLE_DEMO|SetQHYCCDParam CONTROL_GAIN is %d\n",ret);

    ret = IsQHYCCDControlAvailable(camhandle,CONTROL_OFFSET);

    if(ret == QHYCCD_SUCCESS)

    {

      ret = SetQHYCCDParam(camhandle,CONTROL_OFFSET,140);

      if(ret != QHYCCD_SUCCESS)

      {

        fprintf(stderr,"|QHYCCD|SINGLE_DEMO|SetQHYCCDParam CONTROL_GAIN failed\n");

        getchar();

        return 1;

      }

    }

    ret = SetQHYCCDParam(camhandle,CONTROL_EXPOSURE,20000);//170000000);

    if(ret != QHYCCD_SUCCESS)

    {

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|SetQHYCCDParam CONTROL_EXPOSURE failed\n");

      getchar();

      return 1;

    }

    ret = SetQHYCCDResolution(camhandle,0,0,w,h);

    if(ret == QHYCCD_SUCCESS)

    {

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|SetQHYCCDResolution success!\n");

    }

    else

    {

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|SetQHYCCDResolution fail\n");

      goto failure;

    }

    ret = SetQHYCCDBinMode(camhandle,cambinx,cambiny);

    if(ret == QHYCCD_SUCCESS)

    {

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|SetQHYCCDBinMode success!\n");

    }

    else

    {

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|SetQHYCCDBinMode fail\n");

      goto failure;

    }

    ret = IsQHYCCDControlAvailable(camhandle,CONTROL_TRANSFERBIT);

    if(ret == QHYCCD_SUCCESS)

    {

      ret = SetQHYCCDBitsMode(camhandle,16);

      if(ret != QHYCCD_SUCCESS)

      {

        fprintf(stderr,"|QHYCCD|SINGLE_DEMO|SetQHYCCDParam CONTROL_GAIN failed\n");

        getchar();

        return 1;

      }

    }

    //7、结束

    //7、end

    //8、启动相机single frame曝光

    // 8. Start camera single frame exposure

    ret = ExpQHYCCDSingleFrame(camhandle);

    if( ret != QHYCCD_ERROR )

    {

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|ExpQHYCCDSingleFrame success!\n");

      if( ret != QHYCCD_READ_DIRECTLY )

      {

        Sleep(1000);

      }

    }

    else

    {

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|ExpQHYCCDSingleFrame fail\n");

      goto failure;

    }

    //8、结束

    //8、end

    //9、获取存放图像缓冲区大小，并分配内存。

    // 9. Get the size of image buffer and allocate memory.

    uint32_t length = GetQHYCCDMemLength(camhandle);

    if(length > 0)

    {

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

      memset(ImgData,0,length);

    }

    else

    {

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|Get the min memory space length failure \n");

      goto failure;

    }

    //9、结束

    //9、end

#ifdef OPENCV_SUPPORT

    IplImage *img = NULL;

    cvNamedWindow("show",0);

#endif

    //10、开始循环捕获single frame图像。

    // 10. Start the cycle to capture the single frame image.

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

    if(ret == QHYCCD_SUCCESS)

    {

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|GetQHYCCDSingleFrame succeess! \n");

#ifdef OPENCV_SUPPORT

      if(img == NULL)

      {

        img = cvCreateImageHeader(cvSize(w,h),bpp,1);

        img->imageData = (char *)ImgData;

      }

      cvShowImage("show",img);

      cvWaitKey(30);

#endif

    }

    else

    {

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|GetQHYCCDSingleFrame fail:%d\n",ret);

    }

    //10、结束

    //10、end

    getchar();

    delete(ImgData);

  }

  else

  {

    fprintf(stderr,"|QHYCCD|SINGLE_DEMO|The camera is not QHYCCD or other error \n");

    goto failure;

  }

  if(camhandle)

  {

    //11、停止相机曝光

    // 11. Stop camera exposure

    ret = CancelQHYCCDExposingAndReadout(camhandle);

    if(ret == QHYCCD_SUCCESS)

    {

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|CancelQHYCCDExposingAndReadout success!\n");

    }

    else

    {

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|CancelQHYCCDExposingAndReadout fail\n");

      goto failure;

    }

    //11、结束

    //11、end

    //12、关闭指定句柄相机

    // 12. Close the specified handle camera

    ret = CloseQHYCCD(camhandle);

    if(ret == QHYCCD_SUCCESS)

    {

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|Close QHYCCD success!\n");

    }

    else

    {

      goto failure;

    }

  }

  //12、结束

  //12、end

  //13、资源释放（目前是由SDK动态管理，为了符合以前开发者的习惯，所以保留了该函数，该函数只是一个空函数）

  // 13. Resource Release (currently managed dynamically by SDK, in order to conform to the habits of previous developers, the function is retained, which is only an empty function)

  ret = ReleaseQHYCCDResource();

  if(ret == QHYCCD_SUCCESS)

  {

    fprintf(stderr,"|QHYCCD|SINGLE_DEMO|Rlease SDK Resource  success!\n");

  }

  else

  {

    goto failure;

  }

  //13、结束

  //13、end

  return 0;

failure:

  fprintf(stderr,"|QHYCCD|SINGLE_DEMO|some fatal error happened\n");

  return 1;

}

The third way of interface development

Description: This is a new interface. It uses callback function to get SDK messages. The action of the client is determined by the message. SDK sends all the messages of SDK to the client through the callback function, 

including the message that the video data is ready.

Live image capture mode

//liveDemo3.cpp :

//

#include "stdafx.h"

#include <stdio.h>

#include <stdlib.h>

#include <string.h>

#include <process.h>

#include <time.h>

#include "qhyccd.h"

#include "stdint.h"

#pragma comment(lib, "qhyccd.lib")

#pragma comment(lib, "opencv_core249.lib")

#pragma comment(lib, "opencv_highgui249.lib")

#pragma comment(lib, "opencv_imgproc249.lib")

#pragma comment(lib, "tbb.lib")

#pragma comment(lib, "zlib.lib")

#pragma comment(lib, "comctl32.lib")

#define OPENCV_SUPPORT

#ifdef OPENCV_SUPPORT

#include <opencv/cv.h>

#include <opencv/highgui.h>

#endif

#include "stdafx.h"

#include <stdio.h>

#include <stdlib.h>

#include <string.h>

#include <process.h>

#include "qhyccd.h"

#include "qhyccdinternal.h"

#pragma comment(lib, "qhyccd.lib")

#pragma comment(lib, "opencv_core249.lib")

#pragma comment(lib, "opencv_highgui249.lib")

#pragma comment(lib, "opencv_imgproc249.lib")

#pragma comment(lib, "tbb.lib")

#pragma comment(lib, "zlib.lib")

#pragma comment(lib, "comctl32.lib")

#define OPENCV_SUPPORT

#ifdef OPENCV_SUPPORT

#include <opencv/cv.h>

#include <opencv/highgui.h>

#endif

#define
COMMAND_QUEUE_PUSH

1

#define
COMMAND_QUEUE_POP

2

#define
MESSAGE_SIZS


1000

//相机信息结构体

// Camera Information Architecture

typedef struct _CameraParam

{

  qhyccd_handle *pHandle;

  char CamId[CAMERA_ID_LENGTH];

  bool CamCapable[CONTROL_MAX_ID];

  QHYCamMinMaxStepValue CapParam[CONTROL_MAX_ID];

  QHYGetImageParam GetImageParam;

}

CameraParam;

//系统所有相机信息结构体

// All Camera Information Architecture of the System

typedef struct _Camera

{

  CameraParam CamParam[DEMO_MAXDEVICES];

  int CamNum;

}

Camera;

//消息结构体

// Message Structures

typedef struct _sCmdQueue

{

  int push;

  int pop;

  int count;

  int tatol;

  int *Id;

  int *msg;

#if defined (_WIN32)

  CRITICAL_SECTION mutex;

#else

  pthread_mutex_t mutex;

#endif

}

sCmdQueue;

//消息队列处理类

// Message queue processing class

class CmdQueue

{

public:

  CmdQueue(int size)

  {

    CQueue = new sCmdQueue;

    CQueue->tatol = size;

    CQueue->msg = new int[size];

    CQueue->Id = new int[size];

    CQueue->push = 0;

    CQueue->pop = 0;

    CQueue->count = 0;

#if defined (_WIN32)

    InitializeCriticalSection(&CQueue->mutex);

#else

    pthread_mutex_init(&CQueue->mutex, NULL);

#endif

  }

  ~CmdQueue()

  {

#if defined (_WIN32)

    DeleteCriticalSection(&CQueue->mutex);

#else

    pthread_mutex_destroy(&CQueue->mutex);

#endif

    if (NULL != CQueue->msg)

    {

      delete CQueue->msg;

    }

    if (NULL != CQueue->Id)

    {

      delete CQueue->Id;

    }

    if (NULL != CQueue)

    {

      delete CQueue;

    }

  }

  unsigned int CmdQueueProc(int *Id,int *msg,int flag)

  {

    Lock();

    if (COMMAND_QUEUE_PUSH == flag)

    {

      CQueue->msg[CQueue->push] = *msg;

      CQueue->Id[CQueue->push] = *Id;

      CQueue->push = (CQueue->push + 1)%CQueue->tatol;

      CQueue->count ++;

    }

    else if (COMMAND_QUEUE_POP == flag)

    {

      *msg = CQueue->msg[CQueue->pop];

      *Id = CQueue->Id[CQueue->pop];

      CQueue->pop = (CQueue->pop + 1)%CQueue->tatol;

      CQueue->count --;

    }

    Unlock();

    return QHYCCD_SUCCESS;

  }

  unsigned int CmdQueuePush(int *Id,int *msg)

  {

    return CmdQueueProc(Id,msg,COMMAND_QUEUE_PUSH);

  }

  unsigned int CmdQueuePop(int *Id,int *msg)

  {

    if (CQueue->count > 0)

    {

      return CmdQueueProc(Id,msg,COMMAND_QUEUE_POP);

    }

    return QHYCCD_ERROR;

  }

private:

  void Lock()

  {

#if defined (_WIN32)

    EnterCriticalSection(&CQueue->mutex);

#else

    pthread_mutex_lock(&CQueue->mutex);

#endif

  }

  void Unlock()

  {

#if defined (_WIN32)

    LeaveCriticalSection(&CQueue->mutex);

#else

    pthread_mutex_unlock(&CQueue->mutex);

#endif

  }

  sCmdQueue *CQueue;

};

//SDK版本信息打印

// SDK Version Information Printing

void SDKVersion()

{

  unsigned int  YMDS[4];

  unsigned char sVersion[80];

  memset ((char *)sVersion,0x00,sizeof(sVersion));

  GetQHYCCDSDKVersion(&YMDS[0],&YMDS[1],&YMDS[2],&YMDS[3]);

  if ((YMDS[1] < 10)&&(YMDS[2] < 10))

  {

    sprintf((char *)sVersion,"V20%d0%d0%d_%d\n",YMDS[0],YMDS[1],YMDS[2],YMDS[3]
);

  }

  else if ((YMDS[1] < 10)&&(YMDS[2] > 10))

  {

    sprintf((char *)sVersion,"V20%d0%d%d_%d\n",YMDS[0],YMDS[1],YMDS[2],YMDS[3]
);

  }

  else if ((YMDS[1] > 10)&&(YMDS[2] < 10))

  {

    sprintf((char *)sVersion,"V20%d%d0%d_%d\n",YMDS[0],YMDS[1],YMDS[2],YMDS[3]
);

  }

  else

  {

    sprintf((char *)sVersion,"V20%d%d%d_%d\n",YMDS[0],YMDS[1],YMDS[2],YMDS[3]
);

  }

  fprintf(stderr,"QHYCCD SDK Version: %s\n", sVersion);

}

//指定句柄的相机固件版本打印

// Camera firmware version printing with specified handle

void FirmWareVersion(qhyccd_handle *h)

{

  int i = 0;

  unsigned char fwv[32],FWInfo[256];

  unsigned int ret;

  memset (FWInfo,0x00,sizeof(FWInfo));

  ret = GetQHYCCDFWVersion(h,fwv);

  if(ret == QHYCCD_SUCCESS)

  {

    if((fwv[0] >> 4) <= 9)

    {

      sprintf((char *)FWInfo,"Firmware version:20%d_%d_%d\n",((fwv[0] >> 4) + 0x10),

              (fwv[0]&~0xf0),fwv[1]);

    }

    else

    {

      sprintf((char *)FWInfo,"Firmware version:20%d_%d_%d\n",(fwv[0] >> 4),

              (fwv[0]&~0xf0),fwv[1]);

    }

  }

  else

  {

    sprintf((char *)FWInfo,"Firmware version:Not Found!\n");

  }

  fprintf(stderr,"%s\n", FWInfo);

}

static Camera gCamera;

CmdQueue *gCmdQueue = new CmdQueue(MESSAGE_SIZS);

unsigned int qhyccd_handle2index(qhyccd_handle *h)

{

  unsigned int index = QHYCCD_ERROR;

  unsigned int i = 0;

  for (i = 0; i < DEMO_MAXDEVICES; i++)

  {

    if (h == gCamera.CamParam[i].pHandle)

    {

      index = i;

      break;

    }

  }

  return index;

}

//回调函数

//多相机处理，是用句柄pHandle来区分是哪一个相机的

// callback function

// Multiplexer processing uses handle pHandle to distinguish which camera it is.

static QHYDWORD   ProcCallBack(void *pHandle, QHYDWORD message,

                               QHYDWORD wParam, QHYDWORD lParam)

{

  unsigned int i,j;

  int Id,msg;

  qhyccd_handle  *handle = (qhyccd_handle  *)pHandle;

  printf("handle = %x message = %d\n",handle,message);

  switch (message)

  {

    //SDK发送来系统所有相机的串码，处理后，并将消息放到队列中

    // SDK sends the serial codes of all the cameras in the system, processes them, and puts the messages in the queue.

  case SEND_CAMERA_ID:

    {

      char *p = (char *)wParam;

      gCamera.CamNum = lParam;

      for (i = 0;i < lParam;i ++)

      {

        memcpy(gCamera.CamParam[i].CamId,p,CAMERA_ID_LENGTH);

        p += CAMERA_ID_LENGTH;

      }

      msg = SEND_CAMERA_ID;

      Id = -1;

      gCmdQueue->CmdQueuePush(&Id,&msg);

      return QHYCCD_SUCCESS;

    }

    //SDK发送指定相机的可以操作的信息，处理后，并将消息放到队列中

    // SDK sends operable information for the specified camera, processes it, and puts it in a queue

  case SEND_CAMERA_CAPABLE:

    {

      bool *p = (bool *)wParam;

      i = qhyccd_handle2index((qhyccd_handle  *)pHandle);

      printf("i = %d %x\n",i,gCamera.CamParam[0].pHandle);

      if (i == QHYCCD_ERROR)

      {

        return QHYCCD_ERROR;

      }

      memcpy(gCamera.CamParam[i].CamCapable,p,

             sizeof(gCamera.CamParam[i].CamCapable));

      msg = SEND_CAMERA_CAPABLE;

      Id = i;

      printf("Id = %d\n",Id);

      gCmdQueue->CmdQueuePush(&Id,&msg);

      return QHYCCD_SUCCESS;

    }

    //SDK发送指定相机的参数设定的最大值、最小值及步进值，处理后，并将消息放到队列中

    // SDK sends the maximum, minimum and step-by-step values set by the parameters of the specified camera, processes them, and puts the messages in the queue.

  case SEND_CAMERA_MAXMINSTEP:

    {

      QHYCamMinMaxStepValue *p = (QHYCamMinMaxStepValue *)wParam;

      i = qhyccd_handle2index((qhyccd_handle  *)pHandle);

      printf("i = %d %x\n",i,gCamera.CamParam[0].pHandle);

      if (i == QHYCCD_ERROR)

      {

        return QHYCCD_ERROR;

      }

      memcpy(gCamera.CamParam[i].CapParam,p,

             sizeof(gCamera.CamParam[i].CapParam));

      for (j = 0;j < CONTROL_MAX_ID;j ++)

      {

        gCamera.CamParam[i].CapParam[j].name =

          gCamera.CamParam[i].CamId;

      }

      msg = SEND_CAMERA_MAXMINSTEP;

      Id = i;

      printf("Id = %d\n",Id);

      gCmdQueue->CmdQueuePush(&Id,&msg);

      return QHYCCD_SUCCESS;

    }

    //客户端调用SDK API的相机句柄无效。

    // The camera handle of the client calling SDK API is invalid.

  case CAMERA_HANDLE_INVALID:

    {

      return QHYCCD_SUCCESS;

    }

    //客户端调用SDK API的相机句柄为空。

    // The camera handle of the client calling SDK API is empty.

  case HANDLE_IS_NULL:

    {

      return QHYCCD_SUCCESS;

    }

    //系统有相机插入（物理链接）。

    // The system has camera insertion (physical link).

  case CAMERA_INSERT:

    {

      return QHYCCD_SUCCESS;

    }

    //系统有相机丢失（物理断开）。

    // The system has lost camera (physical disconnection).

  case CAMERA_LOSE:

    {

      return QHYCCD_SUCCESS;

    }

    //live模式图像处理消息。

    // Live mode image processing message.

  case SEND_CAMERA_LIVE:

    {

      i = qhyccd_handle2index((qhyccd_handle  *)pHandle);

      //live模式图像数据到达，送给图像显示线程。

      // Live image data arrives and is sent to the image display thread.

      if (wParam == CAMERA_LIVE_DATA_AVAILABLE)

      {

        QHYGetImageParam *GetImageParam =

          (QHYGetImageParam *)lParam;

        gCamera.CamParam[i].GetImageParam.HaveImgData = true;

        gCamera.CamParam[i].GetImageParam.w = GetImageParam->w;

        gCamera.CamParam[i].GetImageParam.h = GetImageParam->h;

        gCamera.CamParam[i].GetImageParam.bpp = GetImageParam->bpp;

        gCamera.CamParam[i].GetImageParam.channels = GetImageParam->channels;

      }

      //live模式工作出错。

      // Live mode works incorrectly.

      else if (wParam == CAMERA_LIVE_ERROR)

      {}

      //live模式工作模式已经停止。

      // Live mode has stopped working.

      else if (wParam == CAMERA_LIVE_STOP)

      {}

      //live模式获取图像超时。

      // Live mode obtains image timeout.

      else if (wParam == CAMERA_LIVE_TIMEOUT)

      {}

      return QHYCCD_SUCCESS;

    }

    //single模式图像处理消息。

    // Single mode image processing message.

  case SEND_CAMERA_SINGLE:

    {

      QHYDWORD wMsg = wParam;

      return QHYCCD_SUCCESS;

    }

  }

  return QHYCCD_ERROR;

}

//初始化相机结构体

// Initialization of Camera Architecture

void Init()

{

  int i,j;

  gCamera.CamNum = -1;

  for (i = 0;i < DEMO_MAXDEVICES ; i ++)

  {

    gCamera.CamParam[i].pHandle = NULL;

    gCamera.CamParam[i].GetImageParam.HaveImgData = false;

    memset(gCamera.CamParam[i].CamId,0x00,CAMERA_ID_LENGTH);

    for (j = 0;j < DEMO_MAXDEVICES ; j ++)

    {

      gCamera.CamParam[i].CamCapable[j] = false;

      gCamera.CamParam[i].CapParam[j].name = NULL;

      gCamera.CamParam[i].CapParam[j].max = 0.0;

      gCamera.CamParam[i].CapParam[j].min = 0.0;

      gCamera.CamParam[i].CapParam[j].step = 0.0;

    }

  }

}

//图像显示线程

// Image display thread

#if defined (_WIN32)

unsigned int __stdcall CamSendParamThread(void* pParams)

#else

static void *CamManagerThread(void* pParams)

#endif

{

  int Index;

  unsigned int ret;

  unsigned int w,h,bpp,channels;

  unsigned char *ImgData;

  qhyccd_handle  *pHandle = (qhyccd_handle  *)pParams;

  Index = qhyccd_handle2index(pHandle);

#if (defined(__linux__ )&&!defined (__ANDROID__)) ||(defined (__APPLE__)&&defined( __MACH__)) ||(defined(__linux__ )&&defined (__ANDROID__))

  pthread_detach(pthread_self());

#endif

  //启动live工作模式

  // Start Live Work Mode

  ret = BeginQHYCCDLive(pHandle);

  if(ret == QHYCCD_SUCCESS)

  {

    fprintf(stderr,"|QHYCCD|LIVE_DEMO|BeginQHYCCDLive success!\n");

  }

  else

  {

    fprintf(stderr,"|QHYCCD|LIVE_DEMO|BeginQHYCCDLive failed\n");

    goto failure_end;

  }

  //获取图像缓冲区大小，并分配内存

  // Get image buffer size and allocate memory

  int length = GetQHYCCDMemLength(pHandle);

  if(length > 0)

  {

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

    memset(ImgData,0,length*2);

  }

  else

  {

    fprintf(stderr,"|QHYCCD|LIVE_DEMO|Get the min memory space length failure \n");

    goto failure_end;

  }

#ifdef OPENCV_SUPPORT

  IplImage *img = NULL;

  char string[6];

  memset(string,0x00,sizeof(string));

  sprintf(string,"show%d",Index);

  cvNamedWindow(string,0);

#endif

  //启动图像捕获

  // Start image capture

  ret = GetQHYCCDLiveFrame(pHandle,&w,&h,&bpp,&channels,ImgData);

  while(true)

  {

    //有图像数据

    // Image data

    if(gCamera.CamParam[Index].GetImageParam.HaveImgData == true)

    {

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|GetQHYCCDSingleFrame succeess! \n");

#ifdef OPENCV_SUPPORT

      if(img == NULL)

      {

        w = gCamera.CamParam[Index].GetImageParam.w;

        h = gCamera.CamParam[Index].GetImageParam.h;

        bpp = gCamera.CamParam[Index].GetImageParam.bpp;

        img = cvCreateImageHeader(cvSize(w,h),bpp,1);

        img->imageData = (char *)ImgData;

      }

      cvShowImage(string,img);

      cvWaitKey(30);

#endif

      gCamera.CamParam[Index].GetImageParam.HaveImgData = false;

    }

    else

    {

#if defined (_WIN32)

      Sleep(5);

#else

      usleep(5000);

#endif

    }

  }

  delete(ImgData);

  //停止live工作模式

  // Stop Live Working Mode

  StopQHYCCDLive(pHandle);

  //关闭相机

  // Close the camera

  ret = CloseQHYCCD(pHandle);

  if(ret == QHYCCD_SUCCESS)

  {

    fprintf(stderr,"|QHYCCD|SINGLE_DEMO|Close QHYCCD success!\n");

  }

  else

  {

    goto failure_end;

  }

failure_end:

#if defined (_WIN32)

  _endthreadex(0);

  return 0;

#endif

}

int _tmain(int argc, _TCHAR* argv[])

{

  int Id, msg;

  int i;

  unsigned int ret;

  double chipw,chiph,pixelw,pixelh;

  unsigned int w,h,bpp;

  Init();

  SDKVersion();

  //将回调函数指针传给SDK,SEND_MSG_WHOLE指的是所有消息都会发送给客户端，图像获取也是等待消息。

  // Send the callback function pointer to SDK, SEND_MSG_WHOLE means that all messages will be sent to the client, and image acquisition is also waiting for messages.

  SetQHYCCDCallBack(ProcCallBack,SEND_MSG_WHOLE);

  //1、初始化QHYCCD SDK 资源

  // 1. Initialization of QHYCCD SDK resources

  unsigned int retVal = InitQHYCCDResource();

  if (QHYCCD_SUCCESS == retVal)

  {

    printf("SDK resources initialized.\n");

  }

  else

  {

    printf("Cannot initialize SDK resources, error: %d\n", retVal);

    goto failure;

  }

  //1、结束

  //1、end

  //2、获取系统链接相机个数

  // 2. Getting the Number of System Link Cameras

  gCamera.CamNum = ScanQHYCCD();

  if (gCamera.CamNum > 0)

  {

    printf("Number of QHYCCD cameras found: %d \n", gCamera.CamNum);

  }

  else

  {

    printf("No QHYCCD camera found, please check USB or power.\n");

    goto failure;

  }

  while(true)

  {

#if defined (_WIN32)

    Sleep(500);

#else

    usleep(500000);

#endif

    Id = -1;

    msg = -1;

    //检查消息队列是否有消息

    // Check the message queue for messages

    if (gCamera.CamNum <= 0)

    {

      gCamera.CamNum = ScanQHYCCD();

      continue;

    }

    //获取消息队列的消息

    // Get messages from message queues

    if (QHYCCD_ERROR == gCmdQueue->CmdQueuePop(&Id, &msg))

    {

      continue;

    }

    switch (msg)

    {

      //接收到SDK发来的系统所有链接的相机串码

      // Camera Serial Code Receiving All Links from SDK System

    case SEND_CAMERA_ID:

      {

        //循环处理相机

        // Cyclic Processing Camera

        for (i = 0;i < gCamera.CamNum;i ++)

        {

          //打开指定串码的相机

          // Open the camera with the specified serial code

          gCamera.CamParam[i].pHandle =

            OpenQHYCCD(gCamera.CamParam[i].CamId);

          if(gCamera.CamParam[i].pHandle != NULL)

          {

            printf("Open QHYCCD success! %x\n",gCamera.CamParam[i].pHandle);

          }

          else

          {

            printf("Open QHYCCD failed \n");

            goto failure;

          }

          FirmWareVersion(gCamera.CamParam[i].pHandle);

          printf("Open QHYCCD success! %x\n",gCamera.CamParam[i].pHandle);

          //设定相机位live工作模式

          // Setting Live Operating Mode of Camera Position

          ret = SetQHYCCDStreamMode(gCamera.CamParam[i].pHandle,LIVE_MODE);

          if(QHYCCD_SUCCESS == ret)

          {

            printf("Set QHYCCD Single stream mode success!\n");

          }

          else

          {

            printf("Set QHYCCD Single stream mode failed \n");

            goto failure;

          }

          printf("Open QHYCCD success! %x\n",gCamera.CamParam[i].pHandle);

          //初始化指定句柄的相机资源

          // Initialization of Camera Resources with Specified Handles

          ret = InitQHYCCD(gCamera.CamParam[i].pHandle);

          if(ret == QHYCCD_SUCCESS)

          {

            fprintf(stderr,"|QHYCCD|SINGLE_DEMO|Init QHYCCD success!\n");

          }

          else

          {

            fprintf(stderr,"|QHYCCD|SINGLE_DEMO|Init QHYCCD fail code:%d\n",ret);

            goto failure;

          }

          //参数设定

          // Parameter Setting

          ret = GetQHYCCDChipInfo(gCamera.CamParam[i].pHandle,&chipw,

                                  &chiph,&w,&h,&pixelw,&pixelh,&bpp);

          printf("Open QHYCCD success! %x\n",gCamera.CamParam[i].pHandle);

          if(ret == QHYCCD_SUCCESS)

          {

            fprintf(stderr,"|QHYCCD|SINGLE_DEMO|GetQHYCCDChipInfo success!\n");

          }

          else

          {

            fprintf(stderr,"|QHYCCD|SINGLE_DEMO|GetQHYCCDChipInfo fail\n");

            goto failure;

          }

          printf("Open QHYCCD success! %x\n",gCamera.CamParam[i].pHandle);

          ret = SetQHYCCDResolution(gCamera.CamParam[i].pHandle,0,0,w,h);

          printf("wwwwwwwwwwwwwOpen QHYCCD success! %x\n",gCamera.CamParam[i].pHandle);

          if(ret == QHYCCD_SUCCESS)

          {

            fprintf(stderr,"|QHYCCD|SINGLE_DEMO|SetQHYCCDResolution success!\n");

          }

          else

          {

            fprintf(stderr,"|QHYCCD|SINGLE_DEMO|SetQHYCCDResolution fail\n");

            goto failure;

          }

          printf("Open QHYCCD success! %x\n",gCamera.CamParam[i].pHandle);

        }

        break;

      }

      //接收到SDK发来指定相机操作能力。

      // Receive SDK to specify camera operation capability.

    case SEND_CAMERA_CAPABLE:

      {

        printf("Id = %d\n",Id);

        if(gCamera.CamParam[Id].CamCapable[CONTROL_TRANSFERBIT] == true)

        {

          //设定transfer bit

          // Set transfer bit

          ret = SetQHYCCDBitsMode(gCamera.CamParam[Id].pHandle,8);

          if(ret != QHYCCD_SUCCESS)

          {

            printf("SetQHYCCDParam CONTROL_GAIN failed\n");

            goto failure;

          }

        }

        //设定曝光时间

        // Setting exposure time

        ret = SetQHYCCDParam(gCamera.CamParam[Id].pHandle,

                             CONTROL_EXPOSURE,2000);

        if(ret != QHYCCD_SUCCESS)

        {

          fprintf(stderr,"|QHYCCD|SINGLE_DEMO|SetQHYCCDParam CONTROL_EXPOSURE failed\n");

          goto failure;

        }

        break;

      }

      //接收到SDK发来指定相机的参数设定最大值、最小值、步进值。

      // The SDK is received to specify the parameters of the camera to set the maximum, minimum and step-by-step values.

    case SEND_CAMERA_MAXMINSTEP:

      {

        //启动线程准备显示图像

        // Start threads ready to display images

#if defined (_WIN32)

        unsigned int threadId;

        _beginthreadex(NULL, 0, &CamSendParamThread, (void *)gCamera.CamParam[Id].pHandle, 0, &threadId);

#else

        pthread_t rawhandle;

        pthread_create(&rawhandle, NULL, CamSendParamThread, (void *)gCamera.CamParam[Id].pHandle);

#endif

        break;

      }

    }

  }

  //13、资源释放（目前是由SDK动态管理，为了符合以前开发者的习惯，所以保留了该函数，该函数只是一个空函数）

  // 13. Resource Release (currently managed dynamically by SDK, in order to conform to the habits of previous developers, the function is retained, which is only an empty function)

  retVal = ReleaseQHYCCDResource();

  if (QHYCCD_SUCCESS == retVal)

  {

    printf("SDK resources released.\n");

  }

  else

  {

    printf("Cannot release SDK resources, error %d.\n", retVal);

    goto failure;

  }

  return 0;

failure:

  fprintf(stderr,"|QHYCCD|SINGLE_DEMO|some fatal error happened\n");

  getchar();

  return 1;

}

Single frame image capture mode

// SingleDemo.cpp :

//

#define _CRT_SECURE_NO_WARNINGS

#include "stdafx.h"

#include <stdio.h>

#include <stdlib.h>

#include <string.h>

#include <process.h>

#include "qhyccd.h"

#include "qhyccdinternal.h"

#pragma comment(lib, "qhyccd.lib")

#pragma comment(lib, "opencv_core249.lib")

#pragma comment(lib, "opencv_highgui249.lib")

#pragma comment(lib, "opencv_imgproc249.lib")

#pragma comment(lib, "tbb.lib")

#pragma comment(lib, "zlib.lib")

#pragma comment(lib, "comctl32.lib")

#define OPENCV_SUPPORT

#ifdef OPENCV_SUPPORT

#include <opencv/cv.h>

#include <opencv/highgui.h>

#endif

#define
COMMAND_QUEUE_PUSH

1

#define
COMMAND_QUEUE_POP

2

#define
MESSAGE_SIZS


1000

//相机信息结构体

// Camera Information Architecture

typedef struct _CameraParam

{

  qhyccd_handle *pHandle;

  char CamId[CAMERA_ID_LENGTH];

  bool CamCapable[CONTROL_MAX_ID];

  QHYCamMinMaxStepValue CapParam[CONTROL_MAX_ID];

  QHYGetImageParam GetImageParam;

}

CameraParam;

//系统所有相机信息结构体

// All Camera Information Architecture of the System

typedef struct _Camera

{

  CameraParam CamParam[DEMO_MAXDEVICES];

  int CamNum;

}

Camera;

//消息结构体

// Message Structures

typedef struct _sCmdQueue

{

  int push;

  int pop;

  int count;

  int tatol;

  int *Id;

  int *msg;

#if defined (_WIN32)

  CRITICAL_SECTION mutex;

#else

  pthread_mutex_t mutex;

#endif

}

sCmdQueue;

//消息队列处理类

// Message queue processing class

class CmdQueue

{

public:

  CmdQueue(int size)

  {

    CQueue = new sCmdQueue;

    CQueue->tatol = size;

    CQueue->msg = new int[size];

    CQueue->Id = new int[size];

    CQueue->push = 0;

    CQueue->pop = 0;

    CQueue->count = 0;

#if defined (_WIN32)

    InitializeCriticalSection(&CQueue->mutex);

#else

    pthread_mutex_init(&CQueue->mutex, NULL);

#endif

  }

  ~CmdQueue()

  {

#if defined (_WIN32)

    DeleteCriticalSection(&CQueue->mutex);

#else

    pthread_mutex_destroy(&CQueue->mutex);

#endif

    if (NULL != CQueue->msg)

    {

      delete CQueue->msg;

    }

    if (NULL != CQueue->Id)

    {

      delete CQueue->Id;

    }

    if (NULL != CQueue)

    {

      delete CQueue;

    }

  }

  unsigned int CmdQueueProc(int *Id,int *msg,int flag)

  {

    Lock();

    if (COMMAND_QUEUE_PUSH == flag)

    {

      CQueue->msg[CQueue->push] = *msg;

      CQueue->Id[CQueue->push] = *Id;

      CQueue->push = (CQueue->push + 1)%CQueue->tatol;

      CQueue->count ++;

    }

    else if (COMMAND_QUEUE_POP == flag)

    {

      *msg = CQueue->msg[CQueue->pop];

      *Id = CQueue->Id[CQueue->pop];

      CQueue->pop = (CQueue->pop + 1)%CQueue->tatol;

      CQueue->count --;

    }

    Unlock();

    return QHYCCD_SUCCESS;

  }

  unsigned int CmdQueuePush(int *Id,int *msg)

  {

    return CmdQueueProc(Id,msg,COMMAND_QUEUE_PUSH);

  }

  unsigned int CmdQueuePop(int *Id,int *msg)

  {

    if (CQueue->count > 0)

    {

      return CmdQueueProc(Id,msg,COMMAND_QUEUE_POP);

    }

    return QHYCCD_ERROR;

  }

private:

  void Lock()

  {

#if defined (_WIN32)

    EnterCriticalSection(&CQueue->mutex);

#else

    pthread_mutex_lock(&CQueue->mutex);

#endif

  }

  void Unlock()

  {

#if defined (_WIN32)

    LeaveCriticalSection(&CQueue->mutex);

#else

    pthread_mutex_unlock(&CQueue->mutex);

#endif

  }

  sCmdQueue *CQueue;

};

//SDK版本信息打印

// SDK Version Information Printing

void SDKVersion()

{

  unsigned int  YMDS[4];

  unsigned char sVersion[80];

  memset ((char *)sVersion,0x00,sizeof(sVersion));

  GetQHYCCDSDKVersion(&YMDS[0],&YMDS[1],&YMDS[2],&YMDS[3]);

  if ((YMDS[1] < 10)&&(YMDS[2] < 10))

  {

    sprintf((char *)sVersion,"V20%d0%d0%d_%d\n",YMDS[0],YMDS[1],YMDS[2],YMDS[3]
);

  }

  else if ((YMDS[1] < 10)&&(YMDS[2] > 10))

  {

    sprintf((char *)sVersion,"V20%d0%d%d_%d\n",YMDS[0],YMDS[1],YMDS[2],YMDS[3]
);

  }

  else if ((YMDS[1] > 10)&&(YMDS[2] < 10))

  {

    sprintf((char *)sVersion,"V20%d%d0%d_%d\n",YMDS[0],YMDS[1],YMDS[2],YMDS[3]
);

  }

  else

  {

    sprintf((char *)sVersion,"V20%d%d%d_%d\n",YMDS[0],YMDS[1],YMDS[2],YMDS[3]
);

  }

  fprintf(stderr,"QHYCCD SDK Version: %s\n", sVersion);

}

//指定句柄的相机固件版本打印

// Camera firmware version printing with specified handle

void FirmWareVersion(qhyccd_handle *h)

{

  int i = 0;

  unsigned char fwv[32],FWInfo[256];

  unsigned int ret;

  memset (FWInfo,0x00,sizeof(FWInfo));

  ret = GetQHYCCDFWVersion(h,fwv);

  if(ret == QHYCCD_SUCCESS)

  {

    if((fwv[0] >> 4) <= 9)

    {

      sprintf((char *)FWInfo,"Firmware version:20%d_%d_%d\n",((fwv[0] >> 4) + 0x10),

              (fwv[0]&~0xf0),fwv[1]);

    }

    else

    {

      sprintf((char *)FWInfo,"Firmware version:20%d_%d_%d\n",(fwv[0] >> 4),

              (fwv[0]&~0xf0),fwv[1]);

    }

  }

  else

  {

    sprintf((char *)FWInfo,"Firmware version:Not Found!\n");

  }

  fprintf(stderr,"%s\n", FWInfo);

}

static Camera gCamera;

CmdQueue *gCmdQueue = new CmdQueue(MESSAGE_SIZS);

unsigned int qhyccd_handle2index(qhyccd_handle *h)

{

  unsigned int index = QHYCCD_ERROR;

  unsigned int i = 0;

  for (i = 0; i < DEMO_MAXDEVICES; i++)

  {

    if (h == gCamera.CamParam[i].pHandle)

    {

      index = i;

      break;

    }

  }

  return index;

}

//回调函数

//多相机处理，是用句柄pHandle来区分是哪一个相机的

// callback function

// Multiplexer processing uses handle pHandle to distinguish which camera it is.

static QHYDWORD   ProcCallBack(void *pHandle, QHYDWORD message,

                               QHYDWORD wParam, QHYDWORD lParam)

{

  unsigned int i,j;

  int Id,msg;

  qhyccd_handle  *handle = (qhyccd_handle  *)pHandle;

  printf("handle = %x message = %d\n",handle,message);

  switch (message)

  {

    //SDK发送来系统所有相机的串码，处理后，并将消息放到队列中

    // SDK sends the serial codes of all the cameras in the system, processes them, and puts the messages in the queue.

  case SEND_CAMERA_ID:

    {

      char *p = (char *)wParam;

      gCamera.CamNum = lParam;

      for (i = 0;i < lParam;i ++)

      {

        memcpy(gCamera.CamParam[i].CamId,p,CAMERA_ID_LENGTH);

        p += CAMERA_ID_LENGTH;

      }

      msg = SEND_CAMERA_ID;

      Id = -1;

      gCmdQueue->CmdQueuePush(&Id,&msg);

      return QHYCCD_SUCCESS;

    }

    //SDK发送指定相机的可以操作的信息，处理后，并将消息放到队列中

    // SDK sends operable information for the specified camera, processes it, and puts it in a queue

  case SEND_CAMERA_CAPABLE:

    {

      bool *p = (bool *)wParam;

      i = qhyccd_handle2index((qhyccd_handle  *)pHandle);

      printf("i = %d %x\n",i,gCamera.CamParam[0].pHandle);

      if (i == QHYCCD_ERROR)

      {

        return QHYCCD_ERROR;

      }

      memcpy(gCamera.CamParam[i].CamCapable,p,

             sizeof(gCamera.CamParam[i].CamCapable));

      msg = SEND_CAMERA_CAPABLE;

      Id = i;

      printf("Id = %d\n",Id);

      gCmdQueue->CmdQueuePush(&Id,&msg);

      return QHYCCD_SUCCESS;

    }

    //SDK发送指定相机的参数设定的最大值、最小值及步进值，处理后，并将消息放到队列中

    // SDK sends the maximum, minimum and step-by-step values set by the parameters of the specified camera, processes them, and puts the messages in the queue.

  case SEND_CAMERA_MAXMINSTEP:

    {

      QHYCamMinMaxStepValue *p = (QHYCamMinMaxStepValue *)wParam;

      i = qhyccd_handle2index((qhyccd_handle  *)pHandle);

      printf("i = %d %x\n",i,gCamera.CamParam[0].pHandle);

      if (i == QHYCCD_ERROR)

      {

        return QHYCCD_ERROR;

      }

      memcpy(gCamera.CamParam[i].CapParam,p,

             sizeof(gCamera.CamParam[i].CapParam));

      for (j = 0;j < CONTROL_MAX_ID;j ++)

      {

        gCamera.CamParam[i].CapParam[j].name =

          gCamera.CamParam[i].CamId;

      }

      msg = SEND_CAMERA_MAXMINSTEP;

      Id = i;

      printf("Id = %d\n",Id);

      gCmdQueue->CmdQueuePush(&Id,&msg);

      return QHYCCD_SUCCESS;

    }

    //客户端调用SDK API的相机句柄无效。

    // The camera handle of the client calling SDK API is invalid.

  case CAMERA_HANDLE_INVALID:

    {

      return QHYCCD_SUCCESS;

    }

    //客户端调用SDK API的相机句柄为空。

    // The camera handle of the client calling SDK API is empty.

  case HANDLE_IS_NULL:

    {

      return QHYCCD_SUCCESS;

    }

    //系统有相机插入（物理链接）。

    // The system has camera insertion (physical link).

  case CAMERA_INSERT:

    {

      return QHYCCD_SUCCESS;

    }

    //系统有相机丢失（物理断开）。

    // The system has lost camera (physical disconnection).

  case CAMERA_LOSE:

    {

      return QHYCCD_SUCCESS;

    }

    //single模式图像处理消息。

    // Single mode image processing message.

  case SEND_CAMERA_SINGLE:

    {

      i = qhyccd_handle2index((qhyccd_handle  *)pHandle);

      //single模式图像数据到达，送给图像显示线程。

      // The image data in single mode arrives and is sent to the image display thread.

      if (wParam == CAMERA_SINGLE_DATA_AVAILABLE)

      {

        QHYGetImageParam *GetImageParam =

          (QHYGetImageParam *)lParam;

        gCamera.CamParam[i].GetImageParam.HaveImgData = true;

        gCamera.CamParam[i].GetImageParam.w = GetImageParam->w;

        gCamera.CamParam[i].GetImageParam.h = GetImageParam->h;

        gCamera.CamParam[i].GetImageParam.bpp = GetImageParam->bpp;

        gCamera.CamParam[i].GetImageParam.channels = GetImageParam->channels;

      }

      //single模式工作出错。

      // The single mode works incorrectly.

      else if (wParam == CAMERA_SINGLE_ERROR)

      {}

      //single模式工作模式已经停止。

      // The single mode has stopped working.

      else if (wParam == CAMERA_SINGLE_STOP)

      {}

      //single模式获取图像超时。

      // Single mode obtains image timeout.

      else if (wParam == CAMERA_SINGLE_TIMEOUT)

      {}

      return QHYCCD_SUCCESS;

    }

    //live模式图像处理消息。

    // Live mode image processing message.

  case SEND_CAMERA_LIVE:

    {

      QHYDWORD wMsg = wParam;

      return QHYCCD_SUCCESS;

    }

  }

  return QHYCCD_ERROR;

}

//初始化相机结构体

// Initialization of Camera Architecture

void Init()

{

  int i,j;

  gCamera.CamNum = -1;

  for (i = 0;i < DEMO_MAXDEVICES ; i ++)

  {

    gCamera.CamParam[i].pHandle = NULL;

    gCamera.CamParam[i].GetImageParam.HaveImgData = false;

    memset(gCamera.CamParam[i].CamId,0x00,CAMERA_ID_LENGTH);

    for (j = 0;j < DEMO_MAXDEVICES ; j ++)

    {

      gCamera.CamParam[i].CamCapable[j] = false;

      gCamera.CamParam[i].CapParam[j].name = NULL;

      gCamera.CamParam[i].CapParam[j].max = 0.0;

      gCamera.CamParam[i].CapParam[j].min = 0.0;

      gCamera.CamParam[i].CapParam[j].step = 0.0;

    }

  }

}

//图像显示线程

// Image display thread

#if defined (_WIN32)

unsigned int __stdcall CamSendParamThread(void* pParams)

#else

static void *CamManagerThread(void* pParams)

#endif

{

  int Index;

  unsigned int ret;

  unsigned int w,h,bpp,channels;

  unsigned char *ImgData;

  qhyccd_handle  *pHandle = (qhyccd_handle  *)pParams;

  Index = qhyccd_handle2index(pHandle);

#if (defined(__linux__ )&&!defined (__ANDROID__)) ||(defined (__APPLE__)&&defined( __MACH__)) ||(defined(__linux__ )&&defined (__ANDROID__))

  pthread_detach(pthread_self());

#endif

  //获取图像缓冲区大小，并分配内存

  // Get image buffer size and allocate memory

  uint32_t length = GetQHYCCDMemLength(pHandle);

  if(length > 0)

  {

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

    memset(ImgData,0,length);

  }

  else

  {

    fprintf(stderr,"|QHYCCD|SINGLE_DEMO|Get the min memory space length failure \n");

    goto failure_end;

  }

#ifdef OPENCV_SUPPORT

  IplImage *img = NULL;

  char string[6];

  memset(string,0x00,sizeof(string));

  sprintf(string,"show%d",Index);

  cvNamedWindow(string,0);

#endif

RESTART:

  //启动单帧曝光

  // Start Single Frame Exposure

  ret = ExpQHYCCDSingleFrame(pHandle);

  if( ret != QHYCCD_ERROR )

  {

    fprintf(stderr,"|QHYCCD|SINGLE_DEMO|ExpQHYCCDSingleFrame success!\n");

    if( ret != QHYCCD_READ_DIRECTLY )

    {

      Sleep(1000);

    }

  }

  else

  {

    fprintf(stderr,"|QHYCCD|SINGLE_DEMO|ExpQHYCCDSingleFrame fail\n");

    goto failure_end;

  }

  //启动单帧图像采集

  // Start Single Frame Image Acquisition

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

  while(true)

  {

    //有图像到达

    // Image arrival

    if(gCamera.CamParam[Index].GetImageParam.HaveImgData == true)

    {

      fprintf(stderr,"|QHYCCD|SINGLE_DEMO|GetQHYCCDSingleFrame succeess! \n");

#ifdef OPENCV_SUPPORT

      if(img == NULL)

      {

        w = gCamera.CamParam[Index].GetImageParam.w;

        h = gCamera.CamParam[Index].GetImageParam.h;

        bpp = gCamera.CamParam[Index].GetImageParam.bpp;

        img = cvCreateImageHeader(cvSize(w,h),bpp,1);

        img->imageData = (char *)ImgData;

      }

      cvShowImage(string,img);

      cvWaitKey(30);

#endif

      gCamera.CamParam[Index].GetImageParam.HaveImgData = false;

      goto RESTART;

    }

    else

    {

#if defined (_WIN32)

      Sleep(5);

#else

      usleep(5000);

#endif

      //fprintf(stderr,"|QHYCCD|SINGLE_DEMO|GetQHYCCDSingleFrame fail:%d\n",ret);

    }

  }

  delete(ImgData);

  //停止单帧曝光

  // Stop single frame exposure

  ret = CancelQHYCCDExposingAndReadout(pHandle);

  if(ret == QHYCCD_SUCCESS)

  {

    fprintf(stderr,"|QHYCCD|SINGLE_DEMO|CancelQHYCCDExposingAndReadout success!\n");

  }

  else

  {

    fprintf(stderr,"|QHYCCD|SINGLE_DEMO|CancelQHYCCDExposingAndReadout fail\n");

    goto failure_end;

  }

  //关闭相机

  // Close the camera

  ret = CloseQHYCCD(pHandle);

  if(ret == QHYCCD_SUCCESS)

  {

    fprintf(stderr,"|QHYCCD|SINGLE_DEMO|Close QHYCCD success!\n");

  }

  else

  {

    goto failure_end;

  }

failure_end:

#if defined (_WIN32)

  _endthreadex(0);

  return 0;

#endif

}

int _tmain(int argc, _TCHAR* argv[])

{

  int Id, msg;

  int i;

  unsigned int ret;

  double chipw,chiph,pixelw,pixelh;

  unsigned int w,h,bpp;

  Init();

  SDKVersion();

  //将回调函数指针传给SDK。

  // Pass the callback function pointer to the SDK.

  SetQHYCCDCallBack(ProcCallBack,SEND_MSG_WHOLE);

  //1、初始化QHYCCD SDK 资源

  // 1. Initialization of QHYCCD SDK resources

  unsigned int retVal = InitQHYCCDResource();

  if (QHYCCD_SUCCESS == retVal)

  {

    printf("SDK resources initialized.\n");

  }

  else

  {

    printf("Cannot initialize SDK resources, error: %d\n", retVal);

    goto failure;

  }

  //2、获取系统链接相机个数

  // 2. Getting the Number of System Link Cameras

  gCamera.CamNum = ScanQHYCCD();

  if (gCamera.CamNum > 0)

  {

    printf("Number of QHYCCD cameras found: %d \n", gCamera.CamNum);

  }

  else

  {

    printf("No QHYCCD camera found, please check USB or power.\n");

    goto failure;

  }

  while(true)

  {

#if defined (_WIN32)

    Sleep(500);

#else

    usleep(500000);

#endif

    //printf("Open QHYCCD success! %x\n",gCamera.CamParam[0].pHandle);

    Id = -1;

    msg = -1;

    //检查消息队列是否有消息

    // Check the message queue for messages

    if (gCamera.CamNum <= 0)

    {

      gCamera.CamNum = ScanQHYCCD();

      continue;

    }

    //获取消息队列的消息

    // Get messages from message queues

    if (QHYCCD_ERROR == gCmdQueue->CmdQueuePop(&Id, &msg))

    {

      continue;

    }

    switch (msg)

    {

      //接收到SDK发来的系统所有链接的相机串码

      // Camera Serial Code Receiving All Links from SDK System

    case SEND_CAMERA_ID:

      {

        //循环处理多相机

        // Cyclic Processing Multiphase Camera

        for (i = 0;i < gCamera.CamNum;i ++)

        {

          //打开指定串码的相机

          // Open the camera with the specified serial code

          gCamera.CamParam[i].pHandle =

            OpenQHYCCD(gCamera.CamParam[i].CamId);

          if(gCamera.CamParam[i].pHandle != NULL)

          {

            printf("Open QHYCCD success! %x\n",gCamera.CamParam[i].pHandle);

          }

          else

          {

            printf("Open QHYCCD failed \n");

            goto failure;

          }

          FirmWareVersion(gCamera.CamParam[i].pHandle);

          printf("Open QHYCCD success! %x\n",gCamera.CamParam[i].pHandle);

          //设定相机位single工作模式

          // Setting Camera Position Single Working Mode

          ret = SetQHYCCDStreamMode(gCamera.CamParam[i].pHandle,SINGLE_MODE);

          if(QHYCCD_SUCCESS == ret)

          {

            printf("Set QHYCCD Single stream mode success!\n");

          }

          else

          {

            printf("Set QHYCCD Single stream mode failed \n");

            goto failure;

          }

          printf("Open QHYCCD success! %x\n",gCamera.CamParam[i].pHandle);

          //初始化指定句柄的相机资源

          // Initialization of Camera Resources with Specified Handles

          ret = InitQHYCCD(gCamera.CamParam[i].pHandle);

          if(ret == QHYCCD_SUCCESS)

          {

            fprintf(stderr,"|QHYCCD|SINGLE_DEMO|Init QHYCCD success!\n");

          }

          else

          {

            fprintf(stderr,"|QHYCCD|SINGLE_DEMO|Init QHYCCD fail code:%d\n",ret);

            goto failure;

          }

          //设定参数

          // Setting parameters

          ret = GetQHYCCDChipInfo(gCamera.CamParam[i].pHandle,&chipw,

                                  &chiph,&w,&h,&pixelw,&pixelh,&bpp);

          printf("Open QHYCCD success! %x\n",gCamera.CamParam[i].pHandle);

          if(ret == QHYCCD_SUCCESS)

          {

            fprintf(stderr,"|QHYCCD|SINGLE_DEMO|GetQHYCCDChipInfo success!\n");

          }

          else

          {

            fprintf(stderr,"|QHYCCD|SINGLE_DEMO|GetQHYCCDChipInfo fail\n");

            goto failure;

          }

          printf("Open QHYCCD success! %x\n",gCamera.CamParam[i].pHandle);

          ret = SetQHYCCDResolution(gCamera.CamParam[i].pHandle,0,0,w,h);

          printf("wwwwwwwwwwwwwOpen QHYCCD success! %x\n",gCamera.CamParam[i].pHandle);

          if(ret == QHYCCD_SUCCESS)

          {

            fprintf(stderr,"|QHYCCD|SINGLE_DEMO|SetQHYCCDResolution success!\n");

          }

          else

          {

            fprintf(stderr,"|QHYCCD|SINGLE_DEMO|SetQHYCCDResolution fail\n");

            goto failure;

          }

          printf("Open QHYCCD success! %x\n",gCamera.CamParam[i].pHandle);

        }

        break;

      }

      //接收到SDK发来指定相机操作能力。

      // Receive SDK to specify camera operation capability.

    case SEND_CAMERA_CAPABLE:

      {

        printf("Id = %d\n",Id);

        if(gCamera.CamParam[Id].CamCapable[CONTROL_TRANSFERBIT] == true)

        {

          //设定图像位数

          // Setting Image Bit

          ret = SetQHYCCDBitsMode(gCamera.CamParam[Id].pHandle,8);

          if(ret != QHYCCD_SUCCESS)

          {

            printf("SetQHYCCDParam CONTROL_GAIN failed\n");

            goto failure;

          }

        }

        //设定曝光时间

        // Setting exposure time

        ret = SetQHYCCDParam(gCamera.CamParam[Id].pHandle,

                             CONTROL_EXPOSURE,2000);

        if(ret != QHYCCD_SUCCESS)

        {

          fprintf(stderr,"|QHYCCD|SINGLE_DEMO|SetQHYCCDParam CONTROL_EXPOSURE failed\n");

          goto failure;

        }

        break;

      }

      //接收到SDK发来指定相机的参数设定最大值、最小值、步进值。

      // The SDK is received to specify the parameters of the camera to set the maximum, minimum and step-by-step values.

    case SEND_CAMERA_MAXMINSTEP:

      {

        //启动线程准备显示图像

        // Start threads ready to display images

#if defined (_WIN32)

        unsigned int threadId;

        _beginthreadex(NULL, 0, &CamSendParamThread, (void *)gCamera.CamParam[Id].pHandle, 0, &threadId);

#else

        pthread_t rawhandle;

        pthread_create(&rawhandle, NULL, CamSendParamThread, (void *)gCamera.CamParam[Id].pHandle);

#endif

        break;

      }

    }

  }

  //13、资源释放（目前是由SDK动态管理，为了符合以前开发者的习惯，所以保留了该函数，该函数只是一个空函数）

  // 13. Resource Release (currently managed dynamically by SDK, in order to conform to the habits of previous developers, the function is retained, which is only an empty function)

  retVal = ReleaseQHYCCDResource();

  if (QHYCCD_SUCCESS == retVal)

  {

    printf("SDK resources released.\n");

  }

  else

  {

    printf("Cannot release SDK resources, error %d.\n", retVal);

    goto failure;

  }

  return 0;

failure:

  fprintf(stderr,"|QHYCCD|SINGLE_DEMO|some fatal error happened\n");

  getchar();

  return 1;

}

