Testing the Frame Grabber and Camera

1. Run  AllPrograms( DALSA(Sapera LT( CamExpert

2. IN CamExpert do this:

a. FILE(Open

b. Open the file D:/corecofiles/dalsa_1m60_1k.ccf

3. Hit The GRAB Button on the CamExpert Main Window. Hit OK if a window comes up.

4. You should see nice images from the DALSA camera. If there is no data, or the frames are scrambled, the connections are bad.

Starting and Using the Area Detector Software
The home directory of the Area Detector software is:
D:\EPICS\areaDetector\1-5beta\iocBoot\iocMadSim
1. To run the software,  Double click “Shortcut to dalsa_epics_win” on the desktop.

The shortcut points to 

D:\EPICS\areaDetector\1-5beta\iocBoot\iocMadSim\ dalsa_epics_win.cmd

The soft IOC starts up, MEDM starts up

If you get a large window that starts as “Faild to start CaRepeater, hit OK. Then do this:

On the desktop, find the EPICS Win32 Extensions folder, and open it. Double click on caRepeater. A window pops up for in instant. Close the EPICS… folder.
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2. Start ImageJ. Click on the ImageJ icon on the desktop.
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Image J window

The desktop should look like this:
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3. On the dalsa1m60 MEDM window open two more MEDM windows: 

 - Coreco.adl

 -  FPGASEC8.adl

To do this, find the subwindow button on the dalsa1m60 window. See picture.
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Note the circled button. Click it and select the menu items:

· Frame Grabber

· Real Time Processing

The desktop should look like this:
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5. On dalsa1m60.adl hit OPEN. This opens the serial port.

6. On dalsa1m60.adl, hit READ. This gets camera settings.

7. On dalsa1m60.adl, hit WRITE. This updates camera settings, and sets up frame grabber card.
Note the following. On dalsa1m60 window you see “Waiting” in yellow. On FPGASEC8 widnow, you see the status of the grabber card at the bottom. You can always  see what is going on with the grabber by looking at that window. “Coreco Idle” means that the grabber is setup, but not in “Grab” mode. That is, it is not grabbing frames.

[image: image6.png]FPGASECB.adl

Nothing | Mething Comp Threshold
BOOOO 30000

Do Nothing | Nothinz
oo 26 mmmee .0 Frane Skip

No Sautooth fso

Nocompress e

0
Wobcoun 4| Q Mo Lover Framsks 4
0

NostareDark Nornsl Readout

NunCompFrames 0

Num Images to Average  NumCompPixels 0

1 1
84P Buffers

Running Ave. Coef 5
o

Bad FPGA Head
0

FPGA Load Dark From Load Image MissedFrames

0

D:/corecofiles/input.tif

FPGA Save Dark To  Save Image

my_dark_file.tif





See Coreco card status here…

8. On dalsa1m60.adl, find menu that says “Array Callbacks, Disable. Click that menu and select “Enable.”: this Tells the software to send images from detector so that they can be saved and viewed.
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9. From dalsa1m60.dal, open new MEDM screen, called NDStdArrays. Do this by finding the MEDM menu in next to the CLOSE button on dalsa1m60. Select that menu, and select Arrays.

10. On NDStdArrays, input 0.2, in the Min. time entry. This means that images will be display every 0.2 seconds. We do not want to see images at 60fps.

11. On NDStdArrays, select Menu next to “Enable”. Select “Enable” from the menu. Thus turns on Image display.

12. Close the NDStdArrays window. You are done with it.
13. Find the Frame Skip Box on FPGASEC8 window. Set to 1. The grabber will reconfigure. Note the status box at the bottom of FPGASEC8. Wait until it says “Coreco IDLE”
14. Note the menu at the top of FPGASEC8. it should say “Nothing.” Pull it down and select  “Pass.” This is the control that sets the FPGA mode, that is, what the FPGA does.
15. Note the menu below, with 8 smaller menus below it. It says “Do Nothing.” Please do not touch these menus, as they are for special settings. See figure above

16. On the Coreco.adl window, hit “GRAB”. The detector should be taking frames now. The FPGA is in Pass-thru mode, meaning that no processing is done on the data. Note the frame rage on the dalsa1m60.adl window. It should say 60 or 30 frames per second.
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17. On Image J, use menus: Plugins(EpicsCA(epics ca.

You should get a black image window, and window below.
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18. Hit Start on “Image J EPICS CA Plugin” window.

The image window now is displaying images. It looks white because of incorrect color map.

19. Select the Latest Img window as current window. Hit Shift-Control-C.  Hit Auto on the B&C window to autoadjust the color map.

The desktop should look like this:
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20. Hit Abort on the Coreco window. This stops image grabbinb.
21 Type

 D:/corecofiles/georgeN1k12bit.tif 

In the text box in the FPGASEC8 window. See figure
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22 Hit Load Image button. This loads background image from disk to FPGA.

Note the status of the FPGA and grabber in the status box at bottom of FPGASEC8 window. It takes about 30 sec to load the dark image. So wait until it says Coreco Idle.
23 On the FPGA function menu at top of FPGASEC8, it currently says Pass. Change it to DarkSub. This tells FPGA to do dark subtraction.

24 Hit Grab on Coreco window. Your desktop should be the following:
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Note the picture of the 1st US president.

25. Hit ABORT on Coreco window to stop camera.

26 Set Comp Threshold to 3000 on the FPGASEC8. It is on the top right of the window.

27 Set FPGA mode to SubDarkComp on the top menu of FPGASEC8 window. This tells FPGA to dark subtract and compress images.

28 Set compression rate “Frame Skip” to 4 on FPGASEC8 window. Wait for the grabber to reconfigure. Now 4 compressed images  will be stuffed into one frame. Also, if the Dalsa is set to 60fps, the resulting frame rate will be 60/4 ~ 16fps.
29. Hit Grab on Coreco.adl window.
30 Verify the frame is 15-16 fps. Look at dalsa1m60 window
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31. Check the number of pixels stored in compressed images. It is on the FPGASEC8 window. See below.
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32 If there are 0 pixels, then you need to change the Comp threshold. Hit Abort in coreco window.

33,. Set threshold to 2000 in FPGASEC8. ‘

34 Hit GRAB in Coreco window.

35 Repeat steos 32-34 until you are satisfied with the number of compressed pixels in the image. The maximum number of compressed pixels that can be stored in a frame is
N=262144/s

Where N is the max number of pixels, and S is “Frame Skip” or frame rate divisor.

For s=4, N=65536. For s=16, N=16384.

The maximum number of frames that can be stuffed in a picture is 16. When usingn the FPGA to compress, Frame Skip should be from 1 to 16 inclusively.

36 Note the Image J display window. It shows compressed data.
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37 On image J, do these menus:

Plugins(EpicsCA(animated plots
38 You will see the window below. Hit Add Command
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39. On Image J do menus: Plugins(EPICS CA(decomp FPGA

You will see decompressed versions of the frames update in real tiem. Timestamps and number of pixels is displayed. Note that the window has 4 frames included. You can scroll the bottom to see the 4 frames.
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40 Hit Abort on Coreco widnow.
41 In Dalsa1m60 window, find the menu that says the frame rate. It should be at 60fps. Set it to 30.

42 Hit Write on dalsa1m60 window. Without hitting write, the detector is not updated.

43 Wait about 10s. The coreco is reconfigureing. Note the “waiting” on the dalsa1m60 window.
44, Hit Grab.

45. The camera starts again. You now have too many pixels per compressed image because integration time is too long. Adjust Comp threshold as in steps 32-34.
46 Hit ABORT on coreco window.
47 On FPGASEC8 window, set FPGA mode to Acc2Dark. This is pulldown on top of window.
48. On ImageJ Animated Plots, Hit Clear Cmds.

48. Set  Images to Average to 100 on FPGA Sec8.

49 Hit Grab

50. You are now displaying a frame rate of 8fps, averaging 100 frames. You can cover the deector to see the averaging. 

51 Hit Abort on Corceo.

52 Set Frame Skip to 100.  You will nto have a frame rage of 30/100 or 0.3fps. you are still averaging 100 frames at 30fps, but displaying only every 100th one.
53 Hit Grab

54. Eventhough you have set Frame Skip to 100, you cannot compress 100 frames into a picture. You cannot run the FPGA in compression mode with Frame skip larger then 16.
55. Hit Abort.
56. Type D:/mydark.tif in the FPGASEC8 window. See figure
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57. Hit Save Image. This saves your dark accumulated image to disk. Wait about 30s as the grabber does its thing. Waut for Coreco Idle in the status text.
58 Set FPGA mode to DarkSub.
59 Set Frame Skip to 1

60. Hit Grab. You are now dark subtracting withyour new accumulated dark image.
61. In ImageJ, do File(Open

Select D:/mydark.tif
You will see the saved dark image in disk.

Notes on IOC Shell

A soft IOC window comes up. You can set EPICS PVs on the console.

dbpf “8DALSA:cam1:Acquire”,”1”

dbgf “8DALSA:cam1:ImageRate_RBV

dbl
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Epics soft IOC console

To kill the IOC, type exit and hit return. Or you can click the “X” at the top.
Don’t touch





Sets FPGA mode





Opens more MEDM screens





Open serial port





Write to detector/ Reset detector/ Read from detector





“1” if serial port is open





Image Frame Rate











