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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. ImageJ - integrated into CSS.

B. New EPICS areaDetector drivers and plugins for detectors. 
1. Lambda X-ray detector (10ID, 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.



areaDetector Binaries

⚫ https://epics.nsls2.bnl.gov/bundle/

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


areaDetector ioc



areaDetector ioc



EPICS AD deployment and drivers

https://github.com/epicsNSLS2-deploy https://github.com/epicsNSLS2-areaDetector 



EPICS AD deployment and drivers
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EPICS AD deployment

https://github.com/epicsNSLS2-deploy

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.

https://github.com/epicsNSLS2-deploy


CSS opi versions



AreaDetector: Deployments
⚫ Centralized repository of pre-compiled 

AreaDetector installations

⚫ Removes need to download and compile 

AreaDetector for every 

⚫ new computer, new release, new OS

⚫ Support for Debian 7, 8, 9

⚫ Deployment for ‘master’ version and legacy 

versions

⚫ Can be downloaded from:

⚫ https://gitlab.nsls2.bnl.gov/kgofron/ADbinaries

⚫ https://epics.nsls2.bnl.gov/bundle

⚫ NFS mount: /controls/prod/Deb9

⚫ Each deployment:

⚫ Stored as .tar file

⚫ Contains README with version 

information

⚫ Contains ADAndor3, ADCore, 

ADLambda, ADMerlin, ADPilatus, 

ADPluginBar, ADProsilica, 

ADSimDetector, ADSupport, 

ADViewers

⚫ Also contains EPICS base, ‘core’ 

EPICS modules

⚫ asyn, autosave, busy, calc, 

iocStats, seq, sscan

⚫ Not full copies; only required parts 

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


ImageJ - 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 

screen to display 

image



ImageJ: Dynamic Profiler

Use rectangle or line 

tool to select part of 

image

Click Plugins → 

Dynamic Profiler

ImageJ constructs 

profile of selected area 

in real time



OneWire screens for 18id



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.



Introduction to CV

⚫ What is Computer Vision?

⚫ Why is it useful?

⚫ What are some CV solutions?

Courtesy of 11BM - Masa



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 

implementation of OpenCV for use with areaDetector. 

Currently, it supports:

⚫ Gaussian Blur

⚫ Thresholding

⚫ Laplacian edge detection

⚫ Canny edge detection

⚫ Centroid identification

⚫ And user definable functions



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.

In addition, because of 

the breadth of the 

solution, generic input 

and output variables are 

reused between 

functions, but each is 

described when a function 

is selected. 



ADCompVision - Threshold



ADCompVision – Canny Edge



ADCompVision - Centroid



New areaDetector EPICS Drivers

1. Lambda X-ray detector (10ID, 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.



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 

Emergent Vision Technologies 10 gigE and future 25 gigE cameras.



ADPluginBar

Release R2-0 of ADPluginBar adds several key improvements:

⚫ More image formats supported.

⚫ Live barcode detection display.

⚫ All detected barcode corners are accessible.



Conclusions & Questions

• Deployment of binary areaDetector packages.

• New EPICS drivers for detectors.

• Computer Vision integration into the areaDetector.

• Demo on live beamline system.


