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Summary

A. The deployment of areaDetector R3-4 for NSLS2 beamline.
1. Binary package deployment.
2. New ioc structure components for areaDetector.
3. Updated features of CSS areaDetector screens.
4. Imaged - integrated into CSS.

B. New EPICS areaDetector drivers and plugins for detectors.
1. Lambda X-ray detector (101D, 8ID, 12ID).
2. Spinnaker support for BlackFly S USB3.1 camera (28ID).
3. EPICS driver for USB Video Class cameras .
4. EmergentVision (IMX 264, 5Mpel) 10Gb EPICS camera driver, and support for
upcoming 25Gb camera.
5. Barcode ADPluginBar plugin module.

C. The deployment of areaDetector R3-4 for NSLS2 beamline.

1. The ability to utilize OpenCV functionality from within AD allows for automation
and for fast real time image processing by scientists. The solution integrates
OpenCV into an AD plugin in such a way that generic input and output variables
allow for an exhaustive implementation of the library.

2. Demonstration on live beamline system will be shown. .
BROOKHAVEN
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areaDetector Binaries

[ ]

&« c 0O @& https://epics.nsls2.bnl.gov/bundle/Deb9/envPaths
# Specific to EPICS AD distribution, not camera #

# Date: 2018-08-22 #

# Author: K. Gofron #
epicsEnvSet("ARCH", "linux-x86_64")

epicsEnvSet("IOC", "iocADProsilica")

#epicsEnvSet("IOC",
epicsEnvSet("TOP",
epicsEnvSet("SUPPORT",

age not in unique.cmd

epicsEnvSet("ASYN", " (SOPPOR
epicsEnvSet("AUTOSAVE", "$(SUPPORT)/autosave")
epicsEnvSet("BUSY", "$(SUPPORT) /busy™)
epicsEnvSet("CALC", "$(SUPPORT)/calc")
epicsEnvSet("SNCSEQ", "$(SUPPORT)/seq")
epicsEnvSet("SSCAN", "$(SUPPORT)/sscan")

epicsEnvSet("DEVIOCSTATS", "$(SUPPORT)/iocStats")
epicsEnvSet("EPICS_BASE", "$(SUPPORT)/base-7-8-1-1")

epicsEnvSet("AREA_DETECTOR", "$(SUPPORT)/areaDetector")

epicsEnvSet("ADSUPPORT", "$(AREA_DETECTOR) /ADSupport")
epicsEnvSet("ADCORE", "$(AREA_DETECTOR)/ADCore")
epicsEnvSet("ADPROSILICA",  "$(AREA_DETECTOR)/ADProsilica")
epicsEnvSet("ADANDOR3", "$(AREA_DETECTOR)/ADAndor3")
epicsEnvSet("ADLAMBDA", "$(AREA_DETECTOR) /ADLambda")
epicsEnvSet("ADPILATUS", "$(AREA_DETECTOR) /ADPilatus")
epicsEnvSet("ADSIMDETECTOR", "$(AREA_DETECTOR)/ADSimDetector™)
epicsEnvSet("ADMERLIN", "$(AREA_DETECTOR)/ADMerlin")

epicsEnvSet("ADPLUGINBAR", "$(AREA_DETECTOR) /ADPluginBar")
epicsEnvSet("EPICS_DB_INCLUDE_PATH", "$(ADCORE)/db")

#epicsEnvSet("PVA", "$(EPICS_BASE)/modules™)
#epicsEnvSet("PVACCESS", "$(PVA)/modules/pvAccess™)
#epicsEnvSet("PVDATA", "$(PVA)/modules/pvData")
#epicsEnvSet("PVDATABASE", "$(PVA)/modules/pvDatabase")

#epicsEnvSet ("NORMATIVETYPES", "$(PVA)/modules/normativeTypes™)

#eplcsEnvSet("HOSTNAME", "xf19id1l-ws3")
#epicsEnvSet("IOCNAME"," cam@2™)
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Index of /bundle

Name Last modified Size Description
a Parent Directory -
B Deb7/ 16-Jan-2019 16:30 -
[:3 Deb8/ 16-Jan-2019 16:31 -
m Deb9/ 16-Jan-2019 16:32 -

I Apache/2.2.15 (Red E. Server at epics.nsis2.bnl. gov Port 443

< > C ( & httpsyepics.nsis2.bnl.gov/bundle/Deb9/

Index of /bundle/Deb9

Name Last modified Size D
a Parent Directory, -
ﬁ NSLS2 Pack AD 3.3 Debian 9 _2018-12-17 tgz 16-Jan-2019 16:14 353M
@ envPaths 16-Jan-2019 16:32 1.8K

BROOKHFVEN

NATIONAL LABORATORY


https://epics.nsls2.bnl.gov/bundle/

1 andorNeo.txt| 2 st.cmdl 3 unique.cmd‘

. kgofron@xf18id-srv2:/epics/iocs/andorNeo$ Is -I
ar ea e e C O r I O C drwxrwxrwx 2 kgofron softioc 4096 Dec 11 23:38 autosave

-rw-r--r-- 1 kgofron kgofron 74 Jan 18 20

|—rw-r--r-- 1 kgofron J- Jan 2298 Sep$8

1 andorNeo.txt‘ 2 st.cmd| 3 unique.cmd‘ ee———
#!/epics/prod/Deb8/master/areaDetector/ADANdor3/iocs/andor3I0C/bin/linux-x86_64/andor3App st.cmd
errlogInit(2eeee)

< /epics/prod/Deb8/master/envPaths
< unique.cmd

dbLoadDatabase("$(ADANDOR3)/iocs/andor310C/dbd/andor3App.dbd")

andor3App_registerRecordDeviceDriver(pdbbase)

# andor3Config(const char *portName, int camerald, int maxBuffers,

# size_t maxMemory, int priority, int stackSize,

# int maxFrames)

andor3config("$(PORT)", $(CAMERA), 0, 0, 0, 0, 100)

dbLoadRecords("$(ADANDOR3)/db/andor3.template”, "P=$(PREFIX),R=cam1:,PORT=$(PORT),ADDR=0,TIMEOUT=1")

asynsetTraceIoMask("$(PORT)",0,2)
#asynSetTraceMask("$(PORT)",0,255)

# Create a standard arrays plugin, set it to get data from first Andor Neo driver.
nDstdarraysconfigure(“Imagel”, 5, 0, "$(PORT)", 0, 0)
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1 andorNeo.txt| 2 st.cmdl 3 unique.cmd‘

. kgofron@xf18id-srv2:/epics/iocs/andorNeo$ Is -I
ar e a et e C t O r I O C drwxrwxrwx 2 kgofron softioc 4096 Dec 11 23:38 autosave
-rw-r--r-- 1 kgofron kgofron 74 Jan 18 2018 canfig
-rwxr-Xr-x 1 kgofron kgofron 2416 Sep

-rw-r--r-- 1 kgofron kgofron 2298 Sep

|dorNeo.txt| 2 st.cmd| 3 unique-cmd|
|# FHEH AR R BB R R AR RS SRR R

# Specific to camera # |
# Date: 2018-08-22 #
# Author: K. Gofron #

R R R R R R R R R o

# R AR HH R AR H AR AR H AR H AR H R AR A AR AR A AR RS E#H R AR AT 8 #
# NELEMENTS = 3*(X x Y¥)=1360x1024x3=4177920, which is the number of pixels in RGB images
#

# CAMERA (XxY) = NELMT; 3*NELMT;  MAX_ARRAY_16b; MAX_ARRAY_24b
#Prosilica GC1290/GT1290: 1280 * 960 = 1228800; 3686400 2457600 Bytes 3686400
#Prosilica Mako G-125B: 1292 * 964 = 1245488; 3736464 2490976 Bytes 3736464
#Prosilica GX1920: 1936 * 1456 = 2818816; 8456448 5637632 Bytes 8456448
#Prosilica GC-1380: 1360 * 1024 = 1392640; 4177920 2785280 Bytes 4177920

R E e R

#10.10.1.23: 00-0f-31-4c-9f-3b 50-0503338399 - Manta G-125B - Unique ID = 5021499
# Andor Neo uses Camera Link with fiber extender

epicsenvset("ENGINEER", "K. Gofron X5283")
epicsenvset("LOCATION", S ETD
epicsenvset("PORT", ANDOR")
epicsenvset("EPICS_CA_AUTO_ADDR_LIST", "NQO")

epicsenvset("EPICS _CA ADDR_LIST", "10.18.0.255")
epicsEnvset("EPICS_CA MAX_ARRAY_BYTES", "60000000")

#epicseEnvset("CAM-IP", "10.18.1.41")
#epicseEnvset("UID-NUM", "5021499")
epicsEnvset("PREFIX", "XF:18IDB-BI{Det:Neo}")
epicsEnvset("CTPREFIX”, "XF:18IDB-BI{Det:Neo}")
epicsEnvset("HOSTNAME", "xf18idb-ioc1")
epicseEnvset("IOCNAME", "camb1")
epicsenvset("QSIZE", "21")

epicsenvset("NCHANS",
epicsenvset("HIST_SIZE",
epicseEnvset("XSIZE",
epicseEnvset("YSIZE",
epicsEnvset("NELMT",

epicsEnvset("NDTYPE", "INt16") #'Ints' (8bit B/W, Color) | 'Intl6' (16bit B/W)
epicsEnvset("NDFTVL", "SHORT") #'UCHAR' (8bit B/W, Color) | 'SHORT (16bit B/W)
epicsEnvset("CBUFFS", "500")

# The ANDOR camera number in the system

epicsEnvset("CAMERA", "0") B“ﬂﬂ““ﬂ"E“
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EPICS AD deployment and drivers

https://github.com/epicsNSLS2-deploy

opi_organizer
Scripts for creating a directory of CS-Studio OPIs

@ Python  Updated 17 days ago

ioc_deploy

Scripts for deploying an areaDetector 10C
https://rollandmichael7.github.io/ioc-manual/

Shell W1 ¥1 Updatedon Dec7, 2018

ImageJmacro
A Image) macros for populating the PV in EPICS CA/PVA plugins

Shell  Updated on Nov &, 2018

Brookhaven Science Associates
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ADCompVision
Forked from jwlodek/ADCompVision

A computer vision extension plugin for EPICS Area detector.

®c++ Y1 Updated 3 days ago

ADPluginBar
Forked from jwlodek/ADPluginBar
A barcode and QR code reader for EPICS area detector

@®C++ ¥2 Updated 13 days ago

ADUVC
Forked from jwlodek/ADUVC
An EPICS area detector driver for USB Video Class (UVC) devices

@®C ¥1 Updated 22 days ago

]
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EPICS AD deployment and drivers

&1 IXS(10id) main gz GC1380 e lwire.opi iz SSA-Y SmarAct & 10ida-ut.opi g5 onAxis i commonPlugins |52 GC1380 & i prosilica = NDPva g iocs2.opi == |
@ < {60% ‘ |
Detector Controls
=
i Exposure Time 0.05000 #|4 <.|| &l |-,,_I.“. & |w | {,[LT
1
& Acquire Period 0.50000 3.142E8
£ Num Images 1.00000 T T
= Images Complete 0 2568 7 >
i
5 Exp / Image 1 1 Sea
h 2
- - 2 >
\ Image Mode Continuous | [ Continusus f1se 3
! Trigger Mode Fired Rate Ficed Rate Z
}
J — 1Ee ]
Acquire | start | Stop
L Detector State [ S
s Images Acquired o (—", 0E0 <! : : .
19891231  1994-10-12 2001-11-10 2008-12-03 2019-01-19
Image Rate 19:00:00 09:20:02
Tme
= Stats 1 Stats 2 Stats 3 Stats 4 Stats 5
ereaDetector Plugins Expert (AD detail) = = - =i a5 |
[|stets 1 [stats 2 ] stats 3 [|Stats 4 VStats 5
Connect | conmec il c.nn;';;m
Reboot 10C KEEUU Uistogram
Image] 3] )| =] =4 %= D | e R
e11E4
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TR
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XE10IDCEH GC1380-Cam: 1} Cormmon Plugins

Plugin name Plugin type Port Enable Blacking DCropped Free Rate
Imagel MDPluginStdArrays CW1 Enable Na i _ 0.00 Mare
PuAL NDPluginPva [CAM  Enable No 0 B o More
PROCI NDPluginPracess  |CAM Disable disable Na 0 B o More
TRANS 1 NDPluginTransform  [CAM Disable Na 0 B o More
ccl NDPluginColorCanvert [CAM _ Disable No 0 B o More
ce2 NDPluginColorCanvert [CAM _ Disable isable No 0 B o More
OVERL NDPluginOverlay CAM Enable No 0 B o More
ROIL NDPluginROl CAM Enable No 0 B o More
ROI2 NDPluginROl 0 BEEEE o More
ROIZ NDPluginRol 0 BE o« Mare
ROI4 NDPluginROI 0 B o More
STATS 1 NDFluginStats 0 BE o Mare
STATS2 NDPluginStats [CAM  Disable 0 B o Mare
STATS3 NDPluginStats [cAM _ Disable 0 BEE oo More
m STATS4 NDFluginStats [CAM Disable lisable 0 0 BE oo Mare
STATSS NDPluginStats CAM Enable No 0 BEEE oo More
C SCATTERL NDPluginScatter  |CAM Enable Enable No 0 BEEE o More
" — GATHER 1 NDPluginGather CAM Disable isable No 0 B o More
c) ROISTATL NDFluginROIStat CAM Disable No 0 BE o Mare
CEl NDPluginCircularBuff  [CAM Disable Na 0 B o More
3 ATTR1 NDPluginAttribute  |CAM Disable Na 0 B o More
— FF CAM Disable Na o — 0.00 Mare
Q R3-4 CODECI NDPluginCodec CAM Disable No 0 B o More
CODEC2 NDPluginCa CAM Disable No 0 B o More
FileNetCDF1 NDFileNetCDF [CAM Disable No 0 BEE oo Mare
; FileTIFF1 NDFileTIFF [CAM Disable No 0 BEE oo Mare
q) File]PEG1 NDFile]PEG [cAM  Disahle No 0 BEEE o Mare
FileNexus1 NDPluginFile [CAM _ Disable No 0 B o More
Z FileMagick1 NDFileMagick [CAM  Disable Na 0 B o Mare
FileHDF 1 NDFileHDFS verl.10.1 [CAM _ Disable Na 0 B o Mare
NSLSZ BARI QFluginBar [CAM Disable | Ne | 0 BEE o More |
vl GFluginCy 0 | 20 X Mare
EDGE!I NDPluginEdge 0 BE o Mare
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EPICS AD deployment

A. The deployment of areaDetector R3-4 for NSLS2 beamline.
1. Binary package deployment.

2. New ioc structure components for areaDetector.
3. Updated features of CSS areaDetector screens.

4. ImageJ - integrated into CSS.

BHOOKHPA’EN
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https://github.com/epicsNSLS2-deploy

CSS opl versions
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N E:® 2K 5:/7

. Navigator EEW

10 S

P Cy 28id1
b CxAD

b

i ADADSC

Ei ADAndor

5 ADARdor3

i ADBruker

Ly ADCSimDetector
= AD Cameralink
i ADCompVision
5 ADCore

i ADDexela

i ADEiger

B

oy 2air
Py 23id
Py 28id
b Gy 28id1
Py AD
= [ ADet
b Gy 3-1
by 3-2
P EyR3-3
b &y R3-4
P O master
P % nsls2edits
Py CSS
b &4 Mobile
P adl

P % common

~: Py epics >

BROOKHAAUEN

NATIONAL LABORATORY



AreaDetector: Deployments

. Centralized repository of pre-compiled . Each deployment:
AreaDetector installations . Stored as .tar file

« Removes need to download and compile « Contains README with version
AreaDetector for every information

« New computer, new release, new OS . Contains ADAndor3, ADCore,

« Support for Debian 7, 8, 9 ADLambda, ADMerlin, ADPilatus,

« Deployment for ‘master’ version and legacy ADPIluginBar, ADProsilica,
versions ADSimDetector, ADSupport,

ADViewers

. Also contains EPICS base, ‘core’

« Can be downloaded from: EPICS modules
. « asyn, autosave, busy, calc,
. jocStats, seq, sscan
« NFS mount: /controls/prod/Deb9 « Not full copies; only required parts

BROOKHFVEN
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https://gitlab.nsls2.bnl.gov/kgofron/ADbinaries
https://epics.nsls2.bnl.gov/bundle

Imaged - PVA

Java-based image
processing program
integrated with EPICS

Access from
color_camera_pva.opi

Two options: Channel
Access and PVA

Click Start in ImageJ 2

screen to display e

[ Display ROI 1 [ Display ROI 3
("] Display ROI 2 (] Display ROI 4
Tmnsform/Pro(ess
T T T T v
800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 Transform Type | None
Process Type Difference v

102.67

image .

-43

Exposure Time 1.00000
Acquire Period [ 1.00000
Numimages [ 1.00000

Images Complete E
Exp / Image 1 __1
Image Mode Continuous
Trigger Mode Fixed Rate
Acquire Start Stop
Detector State [ Acquire
Images Acquired 'T
Image Rate
areaDetector Plugins Expert (AD detail)
Connect CONNECT | Connected

Reboot 10C
Image) >

Display Controls
[+ Autoscale Min / Max [_] Autoscale (N Sigma)
Minimum -

il
I

Process Enabled  Disable v
Background Save BG | @ off @

AL A LAY ARAAS LR AR LA LA LRASH LARAS LAAAN LA AALSA LEARE LARAN LAARN LARAS
0 100 200 300 400 500 600 700 800 900 1100 1300 1500 1700

LBAAARARS BAAMS LALa RARLD RSN LAARY AASAN AARD LAALH DAARE RASAN KRS anin] i Save FF | @ off @
1900 2100 2300 2500 2700 2900 3100 3296

Image ] EPICS NTNDA Viewer Plugin (on xf10id-ws3) o o =

channelName

|p(F:10|DD-E=|{On;\xis-t:am:lj| Disconnect H Start ‘

MY NZ Frames/s Capture to Stack

o 0O

Status: 16-an-2019 14:52:43.530: connected to XF10ID0D-BI{OnAxis-Carm: 1 1P

Brookhaven Science Associates
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ImageJ: Dynamic Profiler

Image] (l)lll xf ws3) - o x
H File  Edit Image Process Analyze  Pluging  Window Help |
Use rectangle or line e = P NN D
tool to SeleCt part Of %=3288, y=1254, value=032,025.018
image R —— XF:101DD-BI{OnAxis-Cam:1}Pval:image (33.3%) (on xf10id-ws3)

1
Profile of XF:10IDD-BI{OnAxis-Cam:1}Pval:lmage (on ... I
5281255 pixels: 8-bit; 131K

Click Plugins —
Dynamic Profiler

ImageJd constructs
profile of selected area
in real time

200 200 400 500
Distance (pixels)
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OneWire screens for 18id

Hutch A | Hutch B

Sensor 1l Temperature 25.6562 C HighT | 25.0000C LoT | 0.0000 C
Select Sensor Rel. HUmIdIty 24.4 % ngh H 65.0 % LoH 30.0 %
Temperature Humidity
EATaal@kilen ¢s A @k (8 68
2]38]s R
] &1 8 2] o3 =
171 g7 57 8
1 1 =] =3 =
2] 8] s Rq RT N
o I P P
o= o= @
] ] I I
1 1 123 =
8] 9]¢ R M A
g7 &7 % Eo 350 o
T E A EATER
[ [N go]codEs
EREER b ek
Bl e R
n {0 o SAIERT8N
A e o 1o 1
n_Ju_ Jn o Jne Jne
=8]8 ]88 GRYERTER
ERmEEE P
2EE EEe T
[ R 4 an~ 1o~ 18
X 1< =% R g
21 21 2 [ R 1}
B BECLE
I 1 21 =
4 4 - © o
1 =1 =
1 1 ] e o
2] 3] 2 4 r9 =
nwm n™ o ]
AR LT B ERCE ]
4 4 - g I
1 =1 =
o] o1 o 1] o
o I EREER
P B q
B I ]
T T T T T T T T T T
2019-01-11 01-13 01-15 2019-01-11 01-13 01-15
) Console 2 EY =B =0
Log Messages
2019-81-16 08:37:39.058 INFO [Thread 968] org.epics.archiverappliance.retrieval.client.RawDataRetrieval (getDataForPV) URL to fetch data is http://xf18id-cal.cs.nsls2.local:17668/retrieval/data/getData. raw?pv=XF%3A181DB%7BSENS%3A002%7L
2019-01-16 08:37:39.081 INFO [Thread 960] org.epics.archiverappliance.retrieval.client.RawDataRetrieval (getDataForPV) - URL to fetch data is http://xfl8id-cal.cs.nsls2.local:17668/retrieval/data/getData. raw?pv=optimized 800%28XF%3A18IDE
2019-81-16 08:37:39.322 INFO [Thread 955] org.epics.archiverappliance.retrieval.client.RawDataRetrieval (getDataForPV) URL to fetch data is http://xf18id-cal.cs.nsls2.local:17668/retrieval/data/getData. raw?pv=optimized 860%28XF%3A181DE
2019-01-16 ©8:37:39.635 INFO [Thread 969] org.epics.archiverappliance.retrieval.client.RawDataRetrieval (getDataForPV) - URL to fetch data is http://xfl8id-cal.cs.nsls2.local:17668/retrieval/data/getData. raw?pv=optimized 800%28XF%3A18IDE
2019-81-16 08:37:43.388 INFO [Thread 969] org.epics.archiverappliance.retrieval.client.RawDataRetrieval (getDataForPV) URL to fetch data is http://xf18id-cal.cs.nsls2.local:17668/retrieval/data/getData. raw?pv=XF%3A181DB%7BSENS%3A001%70
2019-01-16 08:37:43.387 INFO [Thread 960] org.epics.archiverappliance.retrieval.client.RawDataRetrieval (getDataForPV) - URL to fetch data is http://xfl8id-cal.cs.nsls2.local:17668/retrieval/data/getData. raw?pv=XF%3A18IDB%7BSENS%3A003%7L
2019-81-16 08:37:43.388 INFO [Thread 955] org.epics.archiverappliance.retrieval.client.RawDataRetrieval (getDataForPV) URL to fetch data is http://xf18id-cal.cs.nsls2.local:17668/retrieval/data/getData. raw?pv=XF%3A181DB%7BSENS%:3A002%7L
2019-01-16 08:37:43.397 INFO [Thread 955] org.epics.archiverappliance.retrieval.client.RawDataRetrieval (getDataForPV) - URL to fetch data is http://xfl8id-cal.cs.nsls2.local:17668/retrieval/data/getData. raw?pv=optimized 800%28XF%3A18IDE
2019-81-16 08:37:43.657 INFO [Thread 968] org.epics.archiverappliance.retrieval.client.RawDataRetrieval (getDataForPV) URL to fetch data is http://xf18id-cal.cs.nsls2.local:17668/retrieval/data/getData. raw?pv=optimized 860%28XF%3A181DE
2019-01-16 08:37:43.854 INFO [Thread 969] org.epics.archiverappliance.retrieval.client.RawDataRetrieval (getDataForPV) - URL to fetch data is http://xfl8id-cal.cs.nsls2.local:17668/retrieval/data/getData. raw?pv=optimized 800%28XF%3A18IDE
2019-81-16 14:43:35.035 INFO [Thread 1] org.csstudio.opibuilder.widgets.editparts.LinkingContainerEditpart (configureDisplayModel) - /cs-studio-xf/18id/ut/onewire/ds2438.o0pi
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Machine Vision In areaDetecor

1. The ability to utilize OpenCV functionality from within AD allows for
automation and for fast real time image processing by scientists. The
solution integrates OpenCV into an AD plugin in such a way that
generic input and output variables allow for an exhaustive
implementation of the library.

2. Demonstration on live beamline system will be shown.

BHO[IKHRMEN
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Introduction to CV

. What is Computer Vision?
« Why is it useful?
« What are some CV solutions?

Courtesy of 11BM - Masa

OpenCV BROGKHAVEN
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ADCompVision

1. CV has many applications - should be integrated into
EPICS/CSS

2. How? - an areaDetector plugin

3. ADCompVision is intended to be a comprehensive
iImplementation of OpenCV for use with areaDetector.
Currently, it supports:

ca://XF:10IDC-BI{UVC-Cam:1}CV1:

asyn port cv1
§ Vision Function Set #1 Threshold h
Plugin type NDPluginCV

ADCore version 3.3.2 Vision Function Set #2 [ None | [ERTEENNNN

o GaUSSian Blur ArEmuEEED Q03 Vision Function Set #3 [ None | (NN

Array port [UVCT uvcl
. oy S || © Input Descriptions
« Thresholdi ng e [ er— inpuc #1[0 _J80  Threshod e ()
Min. time [0.000 0.000 Input #2 255 255 Max Pixel Value (Int)
Laplacian edge detection =B i
[ ] Array counter | Resetto0 | 1048
Array rate 17.00 Input #4 [0 0 Net Used
Canny edge detection T e neuc#50__Jo - mecuset
o Dropped arrays Reset to 0 0
. . . . # dimensions 3 Input #6 [0 0 Not Used
« Centroid identification aysze 3w o w4780 e

Data type UInt& Input #8 [0 [ Not Used

Color mode RGB1

« And user definable functions oo e

Time stamp 0.000 Input #10 [0 0 Not Used

Array callbacks

File writ:
Output Descriptions
Output #1 0 Not Used
Output #2 0 Not Used
Output #3 0 Not Used
Output #4 o Not Used
output #5 0 Not Used
Output #6 0 Not Used
Output #7 © Not Used
OQutput #8 © Not Used
Output #9 0 Not Used
Output #10 0 Not Used

Process plugin [ Process |
More : Function Description Wil create binary image with cutoff at Threshold Val

Brookhaven Science Associates
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ADCompVision

ADCompVision is structured in such a way that adding additional,
custom functionality requires only basic understanding of C++
programming and the OpenCV Library. The entirety of the plugin’s
interfacing with EPICS has been contained in a separate location to
make adding new functionality as painless as possible.

Vision Function Set #1 None

Vision Function Set #2 Centroid Iden

Vision Function Set #3 None
141 Input Descriptions TR DT
I n ad d Itl O n ) because Of Input 211 |1 Num Largest Contours (Int 1-5)  Output #1 361 Centroid 1 X
th e b re adth Of th e Input #23 |3 Blur degree (Int) Ex. 3 Output #2 227 Centroid 1Y
. . . Input #3 [100 100 Threshold Value (Int) Ex. 100 Output #3 0 Centroid 2 X
SOl Utl on ’ g eneric in p Ut Input #4 240000 240000 Upper Size Threshold Ex. 600400 OUPUL #4 0 EE 2
a.n d Outp ut Vari ab | eS are Input #5 [200 200 Lower Size Threshold Ex. 400 Output #5

Al write

0 Centroid 3 X

Input #60 | o Not Used output #6 0 Centroid 3 Y

re used betwee n . input #70 | o Not Used Output #7 0 Centroid 4 X
functions, but each is —— I output #8 o
descrlbed When a fu nctlon input #9090 |o Not Used Output #9 0 Centroid 5 X
Input #10f0 | o Not Used Output #10 0 Centroid 5 ¥

IS selected.

Function Description Centroid computation. Thresholds, then finds centroid. Thresholds used to remove contours by area
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ADCompVision - Threshold

Image
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Vision Function Set #1 Threshold

Vision Function Set #2
Vision Function Set #3

Input #1[80 | 80
Input #2255 | 255
Input #3f0 o
Input #40__ | o
Input #5/0 | o
Input #6f0 | o
Input #7f0 | o
nput #8f0 | o
input #9o o
Input #100 |0

Input Descriptions
Threshold Value (int)

Max Pixel Value (Int)
Not Used
Not Used
Not Used
Not Used

Not Used

Not Used
Not Used

Not Used

Fie write

output #1

Output #2
Output #3
Output #4
Output #5
Output #6

Output #7

output #8
output #9

Output #10

Brookhaven Science Associates

Function Description Will create binary image with cutoff at Threshold Val

BRO

I'1ONA

388

227

386

420

34

167

555

0

0

Output Descriptions

Not Used

Not Used
Not Used
Not Used
Not Used
Not Used

Not Used

Mot Used
Not Used

Not Used
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ADCompVision — Canny Edge

Disconnected

image
Vision Function Set #1 [Canny Edge ...| [EIIE File write
Vision Function Set #2
Vision Function Set #3 wore |

Input Descriptions

Qutput Descriptions

Input #1100 | 100 Threshold value (Int) Ex. 100 Output #1 361 Horizontal Center
Input #23 |3 Threshold ratio (Int) Ex. 3 Output #2 388 Horizontal Size
Input #3B___ |3 Blur Degre (Int) Ex. 3 Output #3 227 Vertical Center
Input #43 |3 Kernel Size (Int) Ex. 3 Output #4 387 Vertical Size

Input #5 |0 1] Mot Used Output #5 421 Top Pixel
Input #6 [0 0 Not Used Output #6 34 Bottom Pixel

Input #7 [0 0 Not Used Output #7 167 Left Pixel
Input #8 0 0 Not Used Output #8 555 Right Pixel

Input #9 |0 0 Not Used Output #9 0 Not Used
Input #10 0 0 Mot Used Output #10 0 Not Used

40 60 B0 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 4 520 540 560 580 600 620 640)

034

Function Description Edge detection using the 'Canny' functien. First blurs the image, then thresholds, then runs the canny algerithm.

420 440 460 480 500 520 540 560 S80 60D 620 640

k& {uve-cam:1} X CHEEY 10 e v D -

Acquire P
Num Ima;
Images C
Exp / Ima
Image Mo
Trigger M
Acquire

Detector

Images A

Image Ral

areaDetec|

Connect

Reboot 101

¥ Autosca]
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Maximum|
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ADCompVision - Centroid

Image
480 Disconnected
480+
460
440 450
4204
400
400
380
Vislon Function Set #1 Fie wite
340 3504 " q
Vision Function Set #2 |Centroid Iden...
3204
3004 ad Vision Function Set #3
E Output Descriptions
280 Input Descriptions H S
52507 =57 Input #1 |1 1 Num Largest Contours (Int 1-5)  Output #1 361 Centroid 1 X
£240 1
i Output #2 227 Centroid 1 ¥
2204 Input #2 3 3 Blur degree (Int) Ex. 3 (o]
2004 2004 Input #3 [100 100 Threshold Value (Int) Ex. 100 Output #3 0 Centroid 2 X
180
160 Input #4 [240000 | 240000 Upper Size Threshold Ex. 6007400 Output #4 0 Centroid 2 Y
150
N Input #5 [200 200 Lower Size Threshold Ex. 400 Output #5 0 Centroid 3 X
120
1004 100 Input #6 [0 0 Not Used Output #6 0 Centroid 3 ¥
] Input #7 [0 1] Mot Used Qutput #7 0 Centroid 4 X
60 ]
*7 Qutput #8 0 Centroid 4 Y
20 1 Input #8 [0 0 Not Used Pt
2 Input #9 [0 0 Not Used Output #9 0 Centroid 5 X
[ J MRS}
255 2555 256 0 20 40 60 80 100 120 140 160 180 200 220 240 260 260 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 Input #10 [0 5 - Output #10 0 Centroid 5 Y
256 -
i Function Description Centroid computation. Thresholds, then finds centroid. Thresholds used to remove contours by area
255.5
B T R T P R T TR R
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New areaDetector EPICS Drivers

Lambda X-ray detector (101D, 8ID, 12ID).

Spinnaker support for BlackFly S USB3.1 camera (28ID).

EPICS driver for USB Video Class cameras.

EmergentVision (IMX 264, 5Mpel) 10Gb EPICS camera driver, and

> W npoE

support for upcoming 25Gb camera.

5. Barcode ADPluginBar plugin module.

wol
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New AD Drivers

Several new AD Drivers have also been developed:

« ADSpinnaker — has been modified and tested to run on linux (Ubuntu
18.04 and Ubuntu 16); {28ID}.

« ADLambda - has been modified and tested to run on Debian 7-9
(Dual Threshold not yet supported); {10ID, 8ID, 12ID}.

« ADUVC - Driver that adds support for UVC based USB cameras.

« ADEmergentVision (in progress) — Driver that adds support for
Emem_ent Vision Technoilc_»)gliles» .1.0. qiqgﬁpd future 25 aigE car&eras.

UVC Camera Control - ca://XF:10IDC-BI{UVC-Cam:1}cam1l:

2
12007 =
T i’) Setup. Shutter Buffers
i asyn port uveL Shutter mode [ e ] Buffers used 4
i EPICS name cai//XFI0DCBIUVCS || Status: Det. EPICS. Closca mffers aloctes s
i {‘ Manufacturer UsB Camera Open/Close [[Open | [ Gone Memory maxjused (MB) 00 330
10003 ¢ Model vendor: 3141, Product: 25 Delay: Open P00 |  Close 0000 | Buffer & memory polling [ T zecsnd ]
950 Serial number No Seisf Detected EPiCS shutter setup [ | Empty free list| _Empty
= Ms“m e N cocct Attributs
-l o v 100 psioio 2R e e E—
e L s Acquire period £.000_| 0.000
1% Abchieversion #imagesf——] 3000 G — —
< | B - g\ 2 WL | [ oo ed o = % statis
e { Connection e e
KIS Debugging [ image mode [ Contimes ] contivuous
oo § = Plugins. ‘Tigger mode [ intemal ] internal
e R jse ] sa[] Gamma fiG3 ] 103
iy stats [ ) Backiight Comp. [l 1
=0 N Brightnessp___|a
ol = v contrastp2__ |32
G 1 Sl R B Power Line Freq. L1
=t N 1 Huep o
0 4 2> LB o r—| sharpoess@ o
ol 0 L) Saturation60___| 60
0
Reglon start 0 3
s0 { e = Frame Format [_WFEC ] M
e ’{\ o b0 I
o "
4 Reverse Acquire [ Stat | [ “Siop_|
13753 2003526 i ""m v e #Queuedamays o
Image size (bytes) 160000 Walt for E]
Gain [L.000_] 00
Acquire busy
Data type [_uints_] Uints
Color mode [ Rea1 ] ncm Stotus ——
e Time remaining 0.000
Driverfievo [ | Image counterp | 836
Image rate 16.00
Armay callbacks [ Evble ] enable |
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ADPluginBar

Release R2-0 of ADPIluginBar adds several key improvements:

. More image formats supported.
« Live barcode detection display.
. All detected barcode corners are accessible.

i {uvccamil} X E = & iz NDPluginBarcode X

— ca://XF:101DC-BI{UVC-Cam:1}Barl:
T Exposu
asyn port BARL
Acquire T A Barcode Message itp://ADPluginBar2-0Test
Num In ADCore version 3.3.2 EEMEmiE e @R
Images CIDUEELD L0 Number Codes Detected 1
Array port [UvCL uvel
Exp /i
Array address Barcode Variant Standard
e Enable
Min: time) Discovered Barcode Corners
T i code 1 |
Queue size/free
Acquire Array counter | Resettoo | 1205 X ¥
Array rate 24.00 Corner #1 99 132
Detectc
Execution time 35513 msec Corner #2109 351
images e ml Comer #3 336 334
image | # dimensions 3 Corner #4 317 119
Array size 3 640 180
areaDel Data type Uints Viewcodes 15[ |
Color mode RGB1
Connec Unique ID 0
ChEn Time stamp 0.000E0
Array callbacks [Enable |
Process plugin Process
[ —
Display
(¥ Autor
& commonPlugins X
Minimu — —
OVERL NDPluginOverlay  [UvCL | Disable | I 0 BEEE oo More
Maximt
ROIL NDPIugInROI uver IEETE v | o  EEEEEE oo More
WET ROI2 NDPluginROI juver | Disable | o HEDEE oo (==
R Ao A A A A A A A A AR MBS LA AN MR A L e f— ) =
20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640| | | i|Di5pl RO RoRugiRo! [over ]  Dicablc || 0 2oL More
ROI4 NDPIugInROI uver IEEEE v | o EEETEE oo More
103 — STATS1 juver IS v | o EEEE oo More
STATS2 juver IS v | o EEE oo More
. STATS3 over EEEE % | o EEEEE oo More
STATS4 pvex IEEEE v | o EEETEE oo More
STATSS over IEEEE v~ | o EEE oo More
B et T T T T T T T e T T T S e e e e e ) -
0 20 40 60 B0 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 560 560 580 600 620 640 SCATTERL NDPluginScatter  [UVC1 IEEE v | 0 EEDE oo o
CELs GATHERL NDPluginGather over | Disable | IENETNEN] 0 EEEE oo More
—— — . i — -
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Conclusions & Questions

Deployment of binary areaDetector packages.

New EPICS drivers for detectors.

Computer Vision integration into the areaDetector.

Demo on live beamline system.
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