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c F L I R 1 Oryx Technical Reference

1  Oryx Technical Reference

Welcome to the Oryx camera. We offer a number of resources to assist you with the Oryx.

m Release Notes —information about the current firmware release including feature additions or
changes, bug fixes, and known issues.

m Specifications —information about the camera model as it performs with the current firmware.
m Getting Started —quick start guide for installing the camera and software.

m Installation Guide—information about installing the camera and SDK, the physical interface and
mechanical properties, troubleshooting and how to get help. This document is available as a
PDF for download or as a webpage included in the firmware release package.

m Technical Reference—information about the features supported by the camera model with the
current firmware, including: image format control, acquisition control, sequencing,
binning/decimation, and others. This document is available as a PDF for download or as a
webpage included in the firmware release package.

m Firmware—programming inserted into the programmable ROM of the camera that can be
updated in-field. New firmware packages are available for download and include both the
firmware file and documentation.

= Spinnaker SDK —software development kit that provides GenlCam-compliant controls to create
applications for the camera. Spinnaker is available for download. Each installation includes API
documentation for C, C++, and C#.

Our website provides additional information in our Knowledge Base and Technical Application Note
library. As well, the Downloads site is the portal to access documentation and firmware updates.

2/14/2018
©2015-2018 FLIR
Integrated Imaging FLIR Oryx® Technical Reference for ORX-10G-51S5

Solutions Inc.
All rights reserved.



http://www.ptgrey.com/support/knowledge-base
http://www.ptgrey.com/technical-application-notes
http://www.ptgrey.com/support/downloads

2
2.1

SFLIR

2 ORX-10G-51S5 Specifications

ORX-10G-51S5 Specifications

General

ORX-10G-51S5M ORX-10G-51S5C

Firmware Version 1710.0.0.0 1710.0.0.0
Resolution 2448 x 2048 2448 x 2048
Frame Rate 163 FPS 163 FPS
Megapixels 5 MP 5 MP
Chroma Mono Color
Sensor Sony IMX250, CMOS, 2/3" Sony IMX250, CMOS, 2/3"
Readout Method Global shutter Global shutter
Pixel Size 3.45 ym 3.45 uym
Lens Mount C-mount C-mount
ADC 8-bit / 10-bit / 12-bit 8-bit / 10-bit / 12-bit
Minimum Frame
Rate* 1FPS 1FPS
Gain Range* 0to 47 dB 0to 47 dB
Exposure Range* 3usto30s 3usto30s
Acquisition Continuous, Single Frame, Multi Continuous, Single Frame, Multi Frame
Modes Frame
Pa““'na(');'e';age Pixel binning, decimation, ROI Pixel binning, decimation, ROI

Image Processing

Gamma, lookup table, and
sharpness

Color correction matrix, gamma, lookup table,
saturation, and sharpness

Up to 8 sets using 2 features,

Up to 8 sets using 2 features, exposure and

Sequencer . -
exposure and gain gain
Image Buffer 240 MB, maximum 11 images 240 MB, maximum 11 images
PTP1588 Support Yes Yes
2 user configuration sets for 2 user configuration sets for custom camera
User Sets . .
custom camera settings settings

Flash Memory

4 MB non-volatile memory

4 MB non-volatile memory

Opto-isolated 1/0

1 input, 1 output

1 input, 1 output

Non-isolated 1/0

1 bi-directional

1 bi-directional

Serial Port 1 (over non-isolated 1/0) 1 (over non-isolated 1/0)
Auxiliary Output 3.3V, 150 mA maximum 3.3V, 150 mA maximum
Interface 10GigE 10GigE
Power Externally powered over GPIO (12 -
Requirements 24V) Externally powered over GPIO (12 - 24 V)
Power . Maximum: 12.3 W, Nominal: 11.7 Maximum: 12.3 W, Nominal: 11. 7W
Consumption W
Dimensions/Mass 60 mm x 60 rrs;:zr:‘(;loo mm /1500 60 mm x 60mm x 100 mm / 500 grams
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c F L I R 2 ORX-10G-51S5 Specifications
ORX-10G-51S5M ORX-10G-51S5C

Mac;l:::lz;?jlon GigE Vision GigE Vision
Compliance CE, FCC, KCC, RoHS, REACH CE, FCC, KCC, RoHS, REACH
Temperature Operating: 0°C to 50°C Operating: 0°C to 50°C
Storage: -30°C to 60°C Storage: -30°C to 60°C
Operating: 20% to 80% (no
Humidity condensation) Operating: 20% to 80% (no condensa_tion)
Storage: 20% to 95% (no Storage: 20% to 95% (no condensation)
condensation)
Warranty 3 years 3 years

*Ranges are the same in binning and no binning modes.

ORX-10G-5155M Supported Pixel Formats

8-bit 12-bit 16-bit
Mono8 |Mono12Packed Mono16
Mono12p

ORX-10G-51S5M Frame Rates

. . 8- 12- Binning Binning Decimation Decimation
RIS Letgh bit bit bi Horizontal Vertical Horizontal Vertical
2448 | 2048 162 122 | 81 [Off| No binning | No binning | No decimation | No decimation |8-bit
1920 | 1200 272 272 |193 |Off| No binning | No binning | No decimation | No decimation |8-bit
1200 | 1920 172 172 |172 |Off| No binning | No binning | No decimation | No decimation |8-bit
1920 | 1080 301 301 |214 |Off| No binning | No binning | No decimation | No decimation |8-bit
1080 | 1920 172 172 |172 |Off| No binning | No binning | No decimation | No decimation |8-bit
1280 | 720 an 441 |441 |Off| No binning | No binning | No decimation | No decimation |8-bit
720 | 1280 255 255 |255 |Off| No binning | No binning | No decimation | No decimation |8-bit
640 480 641 641 |641 |Off| No binning | No binning [ No decimation | No decimation |8-bit
492 _— - . . . . .
480 640 492 | 492 |Off| No binning | No binning | No decimation | No decimation |8-bit
1224 | 1024 316 316 |316 |Off| No binning | No binning 2x Sensor 2x Sensor | 8-bit
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. . - Binning Binning Decimation Decimation

cth betoht o]} Horizontal Vertical Horizontal Vertical A28
2448 | 2048 (95 |95 |95 |On| No binning | No binning | No decimation | No decimation |8-bit
1920 | 1200 160 160 {160 [On| No binning | No binning | No decimation | No decimation |8-bit
1200 | 1920 101 101 {101 [On| No binning | No binning | No decimation | No decimation |8-bit
1920 | 1080 177 177 |177 [On| No binning | No binning | No decimation | No decimation |8-bit
1080 | 1920 101 101 {101 [On| No binning | No binning | No decimation | No decimation |8-bit
1280 | 720 261 261 {261 |On| No binning | No binning | No decimation | No decimation |8-bit
720 1280 150 150 {150 ([On| No binning | No binning | No decimation | No decimation |8-bit
640 480 381 381 {381 |On| No binning | No binning | No decimation | No decimation |8-bit
480 640 291 291 | 291 |On| No binning | No binning | No decimation | No decimation |8-bit
1224 | 1024 |95 (95 |95 [On 2x ISP 2x ISP No decimation | No decimation |8-bit
608 512 |95 |95 |95 |On 4x ISP 4x ISP No decimation | No decimation |8-bit

2448 | 2048 144 130 | 85 [Off| No binning | No binning | No decimation | No decimation :)?t-

242 . - . . . . 10-

1920 | 1200 242 (205 |Off| No binning | No binning | No decimation | No decimation bit

153 . . . . . . 10-

1200 | 1920 153 (153 [Off| No binning | No binning | No decimation | No decimation bit

268 . - . . . . 10-

1920 | 1080 268 |227 |Off| No binning | No binning | No decimation | No decimation bit

153 . . . . . . 10-

1080 | 1920 153 (153 [Off| No binning | No binning | No decimation | No decimation bit

394 _— - . . . . 10-

1280 | 720 394 |394 |Off| No binning | No binning | No decimation | No decimation bit

227 . . . . . . 10-

720 | 1280 227 |227 |Off| No binning | No binning | No decimation | No decimation bit

574 . - . . . . 10-

640 480 574 (574 |Off| No binning | No binning | No decimation | No decimation bit

440 . . . . . . 10-

480 640 440 | 440 |Off| No binning | No binning | No decimation | No decimation bit

277 _— L 10-

1224 | 1024 277 (277 |Off| No binning | No binning 2x Sensor 2x Sensor bit

2448 | 2048 (95 |95 |95 |On| No binning | No binning | No decimation | No decimation :)?t-

160 . - . . . . 10-

1920 | 1200 160 |160 [On| No binning | No binning | No decimation | No decimation bit

101 . . . . . . 10-

1200 | 1920 101 {101 [On| No binning | No binning | No decimation | No decimation bit
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. . 8- 12- 16- Binning Binning Decimation Decimation
cth betoht bit bit bit Horizontal Vertical Horizontal Vertical A28
1920 | 1080 177 177 {177 [On| No binning | No binning | No decimation | No decimation 1b(|)t-

101 A L . . . . 10-
1080 | 1920 101 ({101 [On| No binning | No binning | No decimation | No decimation bit
261 _— . . . . . 10-
1280 | 720 261 |261 |On| No binning | No binning | No decimation | No decimation bit
150 A L . . . . 10-
720 | 1280 150 ({150 [On| No binning | No binning | No decimation | No decimation bit
381 . - . . . . 10-
640 480 381|381 |On| No binning | No binning | No decimation | No decimation bit
291 A L . . . . 10-
480 640 291 {291 |On| No binning | No binning | No decimation | No decimation bit
1224 | 1024 |95 (95 |95 [On 2x ISP 2x ISP No decimation | No decimation 1b(|)t-
608 512 |95 |95 |95 |On 4x ISP 4x ISP No decimation | No decimation 1b?t-
2448 | 2048 (89 | 89 | 89 |Off] No binning | No binning | No decimation | No decimation 1b?t-
151 A L . . . . 12-
1920 | 1200 151 (151 [Off| No binning | No binning | No decimation | No decimation bit
1200 | 1920 |95 |95 | 95 |Off| No binning | No binning | No decimation | No decimation 1b?t-
167 A L . . . . 12-
1920 | 1080 167 ({167 [Off| No binning | No binning | No decimation | No decimation bit
1080 [ 1920 |95 | 95 | 95 |Off| No binning | No binning | No decimation | No decimation 1b?t-
246 A L . . . . 12-
1280 | 720 246 |246 |Off| No binning | No binning | No decimation | No decimation bit
142 _— . . . . . 12-
720 | 1280 142 (142 [Off| No binning | No binning | No decimation | No decimation bit
360 A L . . . . 12-
640 480 360 |360 |Off] No binning | No binning | No decimation | No decimation bit
275 . - . . . . 12-
480 640 275 | 275 |Off| No binning | No binning | No decimation | No decimation bit
176 A L 12-
1224 | 1024 176 {176 [Off| No binning | No binning 2x Sensor 2x Sensor bit
2448 | 2048 (89 |89 | 89 |On| No binning | No binning | No decimation | No decimation 1b?t-
151 A L . . . . 12-
1920 | 1200 151 ({151 [On| No binning | No binning | No decimation | No decimation bit
1200 | 1920 |95 |95 |95 [On| No binning | No binning | No decimation | No decimation 1b?t-
167 A L . . . . 12-
1920 | 1080 167 ({167 [On| No binning | No binning | No decimation | No decimation bit
1080 [ 1920 |95 |95 |95 |On| No binning | No binning | No decimation | No decimation | 12-
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2 ORX-10G-51S5 Specifications

. . 8- 12- Binning Binning Decimation Decimation
0oL Gl I bit bit Horizontal Vertical Horizontal Vertical A28

bit

246 A A . . . . 12-

1280 | 720 246 (246 |On| No binning | No binning | No decimation | No decimation bit
142 - . . . . . 12-

720 1280 142 (142 [On| No binning | No binning | No decimation | No decimation bit
360 A A . . . . 12-

640 480 360 (360 (On| No binning | No binning | No decimation | No decimation bit
275 . i . . . . 12-

480 640 275 | 275 |On| No binning | No binning | No decimation | No decimation bit
1224 | 1024 |89 | 89 | 89 |On 2x ISP 2x ISP No decimation | No decimation 1b?t-
608 512 (89 |89 |89 |On 4x ISP 4x ISP No decimation | No decimation 1b?t-

24 0ORX-10G-51S5C Supported Pixel Formats

24-bit 32-bit
Mono8 Mono12Packed Mono16 RGB8Packed [BGRa8
BayerRG8 [BayerRG12Packed | BayerRG16 |YUV444Packed
Mono12p YUV422Packed YCbCr8
BayerRG12p YCbCr422_8 BGR8
YUV411Packed
YCbCr411_8

2.5 0RX-10G-51S5C Frame Rates

. . 8- 12- 16- 24- 32- Binning Binning Decimation Decimation
Riidth biEEh e (e (o el Rl o iio i zarieall kv cxticall Mblonzoncall B Vartical
2448 | 2048 162122 81 |N/A*(N/A*| Off| No binning _No_ No decimation _No . 8-bit
binning decimation
1920 | 1200 |?7%/%72193|\/a%|N/A*| OFF | No binning | . .N®  |No decimation| . N° |gbit
binning decimation
1200 | 1920 172/172)172 N/A*|N/A*| Off| No binning _No_ No decimation _No . 8-bit
binning decimation
1920 | 1080 [°°1[397|2M\\/A%|N/A*| OFF | No binning | . .N®  |No decimation| . N° gt
binning decimation
1080 | 1920 172/172)172 N/A*N/A*| Off| No binning _No_ No decimation _No . 8-bit
binning decimation
1280 | 720 [¥1*714\\ axn/a*| Off | No binning | N |No decimation| . N° |gbit
binning decimation
720 | 1280 255)255 255 N/A*|N/A*| Off| No binning _No_ No decimation _No . 8-bit
binning decimation
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. . 8- 12- Binning Binning Decimation Decimation
ool Gl bit bit Horizontal Vertical Horizontal Vertical
640 | aso |®415%1/541\\/a«IN/A%| OfF | No binning bi:';ng No decimation deci':fation 8-bit
480 640 492/492| 493 N/A*N/A*| Off| No binning birll\ll:)ing No decimation decilr\:loation 8-bit
1224 | 1024 3161316316 N/A*N/A*| Off| No binning birl:l:ing 2x Sensor 2x Sensor |8-bit
_ No . . No .
2448 | 2048 |95 (95 |95 | 57 | 39 |On| No binning binning No decimation decimation 8-bit
1920 | 1200 |"6°|"60|1€0] 139 | 91 |0On| No binning bi:';ng No decimation deci':fation 8-bit
1200 | 1920 |"°1[1°1|191 101 | 101 |On| No binning bi::’ing No decimation deci'r\:faﬂon 8-bit
1920 | 1080 |"77|"77|177| 154 | 101 |On| No binning bi:';ng No decimation deci':fation 8-bit
1080 | 1920 |"°1[1°1|191 101 | 101 |On| No binning bi::’ing No decimation deci':?ation 8-bit
1280 | 720 [?®%67|267] 261 | 261 |On| No binning bi:';ng No decimation deci':fation 8-bit
720 | 1280 |1°9/19915%) 450 | 150 |On| No binning bi::’ing No decimation deci':?ation 8-bit
640 | aso [321)381381) 351 381 |On| No binning bi:';ng No decimation deci':fation 8-bit
480 640 29112911291 291 | 291 |On| No binning birl:lr:)ing No decimation decilr\:loation 8-bit
1224 | 1024 |95 |95 |95 | 95 | 95 |On| 2xISP 2x ISP |No decimation deci':fation 8-bit
608 12 |95 (95 |95 | 95 [ 95 (On 4x ISP 4x ISP |No decimation decilr\:loation 8-bit
2448 | 2048 144139 g5 [n/A*|N/A*| OFf| No binning bi:';ng No decimation deci':fation 1b?,;
1920 | 1200 [?4%242|295|\,a%|N/A*| OFf | No binning bi:':ing No decimation deci':fation '1)?;
1200 | 1920 |"®3("%3|193|n/A%*(N/A*| OFf| No binning bi:';ng No decimation deci':fation 1b?,;
1920 | 1080 |2%%258|227\\, A x|N/A*| OFF | No binning bi:':ing No decimation deci':fation '1)?;
1080 | 1920 |"°3("°3|193|n/A%*(N/A*| OFf| No binning bi:';ng No decimation deci':fation 1b?,;
1280 | 720 22439439\, A%|N/A%| OFf| No binning bi:':ing No decimation deci':fation '1)?;
720 | 1280 [%27|%27|227\/A%N/A*| OFF| No binning bi:';ng No decimation deci':fation 1b?,;
640 | 480 |°74%7457%n/A*/N/A* OFf| No binning bi:':ing No decimation deci':fation '1)?;
480 640 |440(440|440|N/A*|N/A*| Off| No binning No No decimation No 10-
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. . 8- 12- 16- 24- 32- Binning Binning Decimation Decimation
Width Height , b 1 bit bit bit ™" Horlzontal Vertical Horlzontal = Vertical

binning decimation | bit
1224 | 1024 277\277\277 N/A*N/A*| Off| No binning bir':ll:)ing 2x Sensor 2x Sensor 1b(|)t-
2448 | 2048 |95 |95 |95 | 57 | 39 |On| No binning bi:':ing No decimation deci'r\':ation ;?;
1920 | 1200 160/160160 139 | 91 |On| No binning birll\ll:)ing No decimation decilr\:\oation 1b(|)t-
1200 | 1920 [197/7°7/197) 161 | 101 |On| No binning bi:':ing No decimation deci'r\':ation ;?;
1920 | 1080 177177177 154 | 101 |On| No binning birll\ll:)ing No decimation decilr\:\oation 1b(|)t-
1080 | 1920 [1977°7/197) 161 | 101 |On| No binning bi:':ing No decimation deci'r\':ation ;?;
1280 | 720 261261261 261 | 261 |On| No binning birll\ll:)ing No decimation decilr\:\oation 1b(|)t-
720 | 1280 |791%9|7%%| 150 | 150 |On| No binning bi:':ing No decimation deci'r\':ation ;?;
640 | aso [321)381381) 351 381 |On| No binning bil'::’ing No decimation deci':?ation l?,;
430 | 640 |*2112211297) 291 | 291 |On| No binning bi:':ing No decimation deci'r\':ation ;?;
1224 | 1024 |95 |95 (95 | 95 95 (On 2x ISP 2x ISP [No decimation decilr\:\oation 1b(|)t-
608 512 (95|95 (95 | 95 95 (On 4x ISP 4x ISP |No decimation decilr\lnoation 1b(|)t-
. No . . No 12-
2448 | 2048 (89 (89 (89 [N/A*N/A*| Off| No binning binning No decimation decimation | bit
1920 | 1200 |1®7|"®7|"57|n/a%|N/A*| OFf| No binning bi:':ing No decimation deci'r\':ation ;?t
1200 | 1920 |95 |95 |95 |N/A*|N/A*| Off| No binning birll\ll:)ing No decimation decilr\:\oation 1b?t-
1920 | 1080 |1%7|767|167|\/a%|N/A*| OFf | No binning bi:':ing No decimation deci'r\':ation ;?t
1080 | 1920 |95 |95 |95 |N/A*|N/A*| Off| No binning birll\ll:)ing No decimation decilr\:loation 1b?t-
1280 | 720 [>%6/2%6|2%6|\;/a+|N/A*| OFf | No binning bi:':ing No decimation deci'r\':ation ;?t
720 1280 142142142 N/A*|N/A*| Off| No binning bir':ll:)ing No decimation decilr\:\oation 1b?t-
640 | aso |°90|360|360\\,nin/A%| OFf| No binning bi:':ing No decimation deci'r\':ation ;?t
480 640 275275 275|N/A*|N/A*| Off| No binning bir':ll:)ing No decimation decilr\:loation 1b?t-
1224 | 1024 176176176 N/A*|N/A*| Off| No binning birl:l:ing 2x Sensor 2x Sensor 1b?t-
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. . 8- 12- Binning Binning Decimation Decimation
0oL Gl I bit bit Horizontal Vertical Horizontal Vertical A28
2448 | 2048 (89 (89 (89 ( 59 | 39 |On| No binning _No. No decimation .No . 1?-
binning decimation | bit
1920 | 1200 151151151 144 | 93 |On| No binning _No_ No decimation _No . 1?-
binning decimation | bit
. No . . No 12-
1200 [ 1920 |95 |95 |95 | 95 | 95 |On| No binning L No decimation . . .
binning decimation | bit
1920 | 1080 167167)167 159 (104 |On| No binning _No_ No decimation _No . 1?-
binning decimation | bit
. No . . No 12-
1080 [ 1920 |95 |95 |95 | 95 | 95 |On| No binning L No decimation . . .
binning decimation | bit
1280 | 720 246246246 246 | 246 |On| No binning _No_ No decimation _No . 1?-
binning decimation | bit
720 | 1280 142142142 142 | 142 |On| No binning _No. No decimation .No . 1?-
binning decimation | bit
640 480 360)360)360 360 | 360 |On| No binning _No_ No decimation _No . 1?-
binning decimation | bit
480 640 275275 275 275 | 275 |On| No binning _No. No decimation .No . 1?-
binning decimation | bit
1224 | 1024 |89 |89 |89 | 89 | 89 |On 2x ISP 2x ISP |No decimation .NO . 1?-
decimation | bit
608 512 |89(|89 (89| 89 | 8 (On 4x ISP 4x ISP |No decimation .No . 1?-
decimation | bit

*|SP Off is only supported with uninterpolated formats (Mono and Bayer). YUV and RGB formats are
not supported.
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c F L I R 3 Acquisition Control

Acquisition Control

Acquisition and Frame Rate

There are three acquisition modes:
Continuous - acquires images continuously. This is the default mode.
Multi Frame - acquires a specified number of images before stopping acquisition.
Single Frame - acquires 1 image before stopping acquisition.

Use AcquisitionMode to select your mode. If you select MultiFrame, use AcquisitionFrameCount to
specify the number of images to acquire.

Use AcquistionStart and AcquisitionStop to start and stop acquiring images with the selected mode.

The Acquisition Frame Rate can be manually or automatically controlled. Use
AcquisitionFrameRateEnable to set this On (manual control) or Off (automatic control). By default, this
is Off. If you select manual control, use AcquisitionFrameRate to specify a frame rate.

The ResultingFrameRate reports the actual frame rate at which the camera is streaming. If this does
not equal the Acquisition Frame Rate it is because the Exposure Time is greater than the frame time.

Exposure Time Modes

There are two exposure time modes:
Timed - exposure time is a specified value. This is the default mode.
TriggerWidth - exposure time is controlled by the trigger signal.
Use ExposurelMode to make a selection.
When ExposureMode is set to Timed, exposure time can be manually or automatically controlled.

For manual control, set ExposureAuto to Off. Use the ExposureTime control to set the exposure time
in microseconds.

For automatic control, set ExposureAuto to Once or Continuous. The camera automatically adjusts the
exposure to maximize the dynamic range. Once briefly enables automatic exposure to adapt the device
and then sets exposure to manual control (Off). Continuous constantly adapts the device. Continuous
is the default setting.

Note: For the Auto Exposure feature, gain and/or exposure time must be set to Continuous.

Trigger Features

Triggering allows you to acquire images at specific times when an event occurs. Triggering works
with the acquisition modes and settings. By default, triggering is set to Off. To enable triggering, set

TriggerMode to On.
Trigger Type - three options to control the start of triggering. Use TriggerSelector to select an option.
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Acquisition Start - A trigger starts acquisition in the selected AcquisitionMode.
In Single Frame mode, the trigger acquires one image.
In Multi Frame mode, the trigger acquires the specified number of images.
In Continuous mode, the trigger acquires images until you stop acquisition.
Frame Start - A trigger is required for each individual image that is acquired.

In Single Frame mode, the trigger acquires one image. For each subsequent trigger you
first must use AcquisitionStart to receive more images.

In Multi Frame mode, the trigger acquires the specified nhumber of images. For each
subsequent trigger you first must use AcquisitionStart to receive more images.

In Continuous mode, the trigger acquires one image. You do not have to start acquisition
again for subsequent triggers.

Frame Burst Start - A trigger acquires a specified number of images. You do not have to start
acquisition again for subsequent triggers. This mode is primarily used in Continuous mode, as
Single Frame and Multi Frame settings overwrite the burst count. Use
AcquisitionBurstFrameCount to specify the number of images to be acquired.

In Single Frame mode, the trigger acquires one image.

In Multi Frame mode, the trigger acquires the number of images specified in
AcquisitionFrameCount.

In Continuous mode, the trigger acquires the number of images specified in
AcquisitionBurstFrameCount.

Trigger Source - Use TriggerSource to specify the source that can signal the acquisition to acquire
images. A trigger source can be one of the physical Line Inputs, User Outputs, Counters, Logic Blocks,
and Software.

Trigger Activation - Use TriggerActivation to specify what voltage level or transition that activates a
trigger. Trigger activation can be Level Low, Level High, Falling Edge, Rising Edge, or Any Edge.

Trigger Overlap - Use TriggerOverlap to specify whether a trigger responds while the readout of a
previously acquired image is still occurring. There are two options: When set to Off, a trigger is
disregarded during readout. When set to ReadOut, a trigger acquires another image during readout.

Trigger Delay - Use TriggerDelay to specify the time in microseconds between when the camera
receives a trigger and when exposure begins for the image.

Trigger Software - If your trigger source is set to Software, use TriggerSoftware to perform a software
trigger.

3.3 Summary Table

Name Interface  Access Visibility Description

Sets the acquisition mode of the device.
Continuous: acquires images continuously. Multi
IEnumeration Beginner | Frame: acquires a specified number of images
before stopping acquisition. Single Frame:
acquires 1 image before stopping acquisition.

Acquisition
Mode
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Name Interface  Access Visibility Description
i iti - - - - -
—q—g:a:'s't'on ICommand Beginner | This command starts the acquisition of images.
i iti - - - - -
Acquisition ICommand Beginner | This command stops the acquisition of images.
Stop
i iti - - - -
Acquisition . Number of images to acquire during a multi frame
Frame linteger Beginner s
P acquisition.
Count
This feature is used only if the FrameBurstStart
Acauisition trigger is enabled and the FrameBurstEnd trigger
q .
Burst is disabled. Note that the total number of frames
Frame linteger Beginner | captured is also conditioned by
Count AcquisitionFrameCount if AcquisitionMode is
—_— MultiFrame and ignored if AcquisitionMode is
Single.
%ﬁ)j_um IEnumeration RW Beginner | Sets the operation mode of the Exposure.
E?qgosure IFloat Beginner Expostjre ?lme in microseconds when Exposure
Time Mode is Timed.
%}:gs_ure IEnumeration Beginner | Sets the automatic exposure mode
Acquisition IFloat Beginner | User controlled acquisition frame rate in Hertz
Frame Rate
Resultin Resulting frame rate in Hertz. If this does not
mg;e IFloat RO Beginner | equal the Acquisition Frame Rate it is because the
EEE— Exposure Time is greater than the frame time.
Acquisition . If enabled, AcquisitionFrameRate can be used to
Frame Rate IBoolean RwW Beginner
- manually control the frame rate.
Enable
Acquisition . Controls the rate (in Hertz) at which the Lines in a
p IFloat Beginner
Line Rate Frame are captured.
Trigger IEnumeration RwW Beginner | Selects the type of trigger to configure.
Selector
Trigger
—que IEnumeration RW Beginner | Controls whether or not trigger is active.
[Trigger
Selector]
Trigger
Software ICommand WO Beginner Generates an internal trigger if Trigger Source is
[Trigger set to Software.
Selector]
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Interface  Access Visibility Description

Trigger
SoEJrce IEnumeration RW Beginner Specifies the |n.ternal signal or physical input line
[Trigger to use as the trigger source.

Selector]

Trigger
Activation

[Trigger
Selector]

IEnumeration RwW Beginner | Specifies the activation mode of the trigger.

Trigger
Overlap
[Trigger
Selector]

IEnumeration RW Beginner | Specifies the overlap mode of the trigger.

Trigger

Delay IFloat
[Trigger
Selector]

Specifies the delay in microseconds (us) to apply

Expert after the trigger reception before activating it.

Sensor
Shutter IEnumeration RW Guru Sets the shutter mode of the device.
Mode

3.4 Acquisition Control Features
3.4.1 Acquisition Mode

Sets the acquisition mode of the device. Continuous: acquires images continuously. Multi Frame:
acquires a specified number of images before stopping acquisition. Single Frame: acquires 1 image
before stopping acquisition.

Property Value
Name AcquisitionMode
Interface IEnumeration
Access

Visibility Beginner

Enumeration Values

Continuous
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c F L I R 3 Acquisition Control

Enumeration Values

SingleFrame

MultiFrame

3.4.2 Acquisition Start

This command starts the acquisition of images.

Property Value
Name AcquisitionStart
Interface ICommand
Access

Visibility Beginner

3.4.3 Acquisition Stop

This command stops the acquisition of images.

Property Value
Name AcquisitionStop
Interface ICommand
Access

Visibility Beginner

3.4.4 Acquisition Frame Count

Number of images to acquire during a multi frame acquisition.

Property Value
Name AcquisitionFrameCount
Interface linteger
Access
Unit

Visibility Beginner
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3.4.5 Acquisition Burst Frame Count

This feature is used only if the FrameBurstStart trigger is enabled and the FrameBurstEnd trigger is
disabled. Note that the total number of frames captured is also conditioned by AcquisitionFrameCount
if AcquisitionMode is MultiFrame and ignored if AcquisitionMode is Single.

Property Value

Name AcquisitionBurstFrameCount
Interface linteger
Access

Unit

Visibility Beginner

3.4.6 Exposure Mode

Sets the operation mode of the Exposure.

Property Value
Name ExposureMode
Interface IEnumeration
Access RW

Visibility Beginner

Enumeration Values
Timed

TriggerWidth

3.4.7 Exposure Time

Exposure time in microseconds when Exposure Mode is Timed.

Property Value
Name ExposureTime
Interface IFloat

Access
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Property Value
Unit us

Visibility Beginner

3.4.8 Exposure Auto

Sets the automatic exposure mode

Property Value
Name ExposureAuto
Interface IEnumeration
Access

Visibility Beginner

Enumeration Values
Off
Once

Continuous

3.4.9 Acquisition Frame Rate

User controlled acquisition frame rate in Hertz

Property Value
Name AcquisitionFrameRate
Interface IFloat
Access
Unit Hz

Visibility Beginner

3.4.10 Resulting Frame Rate

Resulting frame rate in Hertz. If this does not equal the Acquisition Frame Rate it is because the
Exposure Time is greater than the frame time.
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Property Value

Name AcquisitionResultingFrameRate
Interface IFloat
Access RO
Unit Hz

Visibility Beginner

3.4.11 Acquisition Frame Rate Enable

If enabled, AcquisitionFrameRate can be used to manually control the frame rate.

Property Value

Name AcquisitionFrameRateEnable
Interface IBoolean
Access RW

Visibility Beginner

3.4.12 Acquisition Line Rate

Controls the rate (in Hertz) at which the Lines in a Frame are captured.

Property Value

Name AcquisitionLineRate
Interface IFloat
Access
Unit Hz

Visibility Beginner
3.4.13 Trigger Selector
Selects the type of trigger to configure.

Property Value

Name TriggerSelector
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Property Value

Interface |Enumeration
Access RW

Visibility Beginner

Enumeration Values
AcquisitionStart
FrameStart

FrameBurstStart

3.4.14 Trigger Mode

Controls whether or not trigger is active.

Property Value

Name TriggerMode [Trigger Selector]

Interface IEnumeration
Access RW

Visibility Beginner

Enumeration Values
Off
On

3.4.15 Trigger Software

Generates an internal trigger if Trigger Source is set to Software.

Property Value

Name TriggerSoftware [Trigger Selector]

Interface ICommand
Access WO

Visibility Beginner
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3.4.16 Trigger Source

Specifies the internal signal or physical input line to use as the trigger source.

Property Value
Name TriggerSource [Trigger Selector]
Interface IEnumeration
Access RW

Visibility Beginner

Enumeration Values
Software
Line0

Line1

Line2

Line3

Line4

Line5

Line6
UserOutput0
UserOutput1
UserOutput2
UserOutput3
Counter0Start
Counter1Start
CounterOEnd
Counter1End
LogicBlock0

LogicBlock1
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3.4.17 Trigger Activation

Specifies the activation mode of the trigger.

Property Value

Name TriggerActivation [Trigger Selector]
Interface |Enumeration
Access RW

Visibility Beginner

Enumeration Values
LevelLow

LevelHigh

FallingEdge
RisingEdge

AnyEdge

3.4.18 Trigger Overlap

Specifies the overlap mode of the trigger.

Property Value

Name TriggerOverlap [Trigger Selector]

Interface IEnumeration
Access RW

Visibility Beginner

Enumeration Values
Off
ReadOut

PreviousFrame

3.4.19 Trigger Delay

Specifies the delay in microseconds (us) to apply after the trigger reception before activating it.
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Property Value
Name TriggerDelay [Trigger Selector]
Interface IFloat
Access
Unit us

Visibility Expert

3.4.20 Sensor Shutter Mode

Sets the shutter mode of the device.

Property Value
Name SensorShutterMode
Interface |IEnumeration
Access RW

Visibility Guru

Enumeration Values

Global
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c F L I R 4 Analog Control

Analog Control

Gain

Gain is the amount of amplification that is applied to a pixel by the A/D converter. An increase in gain
can result in a brighter image but also an increase in noise.

Gain can be manually or automatically controlled.

Use the Gain Selector to choose which gain to control. The All selection is a total amplification across
all channels (or taps).

For manual control, set GainAuto to Off. Use the Gain control to set the amplification in dB.

For automatic control, set GainAuto to Once or Continuous. The camera automatically adjusts the gain
to maximize the dynamic range. Once briefly enables automatic gain to adapt the device and then sets
gain back to manual control (Off). Continuous constantly adapts the device.

Note: For the Auto Exposure feature, gain and/or exposure time must be set to Once or Continuous.

Black Level

The Black Level feature controls the offset applied to the video signal. It determines the image average
when there is no light reaching the sensor.

There are two methods of applying black level: Analog and Digital. The analog black level controls the
offset applied during analog-to-digital (A/D) conversion. The digital black level is an offset applied after
the image has been digitized.

The sum of the analog and digital black levels can be set and read by setting Black Level Selector to All
and then using the Black Level feature to enter or view the percentage offset.

Only the total black level (All) can be set by the user. Based on the value of black level All, the analog
and digital black levels are automatically set to achieve the requested total black level.

White Balance

White balance compensates for color shifts caused by different lighting conditions. White balance is
specified as the gains of the Red and Blue channels relative to Green. For example, if the blue balance
ratio is set to 1.5 then 50% more gain is applied to the blue channel than the green channel. White
balance can be manually or automatically controlled.

For manual control, set White Balance Auto to Off. Use the Balance Ratio Selector to select either the
Red or Blue channel. Use the Balance Ratio to specify a value for that channel. To disable white
balance, set both red and blue balance ratios to 1.0.

For automatic control, set White Balance Auto to Once or Continuous. The camera automatically
adjusts the red and blue balance ratios to achieve good color balance. Once runs for a number of
iterations and then sets White Balance Auto to Off. Continuous adjusts the values continually if the
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algorithm determines that the colors are imbalanced. A number of parameters that affect automatic
white balance are available in the AutoAlgorithmControl category.

The white balance can also be modified by selecting a light source with RGB Transform Light Source.
Selecting a light source modifies both the red and blue balance ratio values as well as the active
RGBtoRGB Color Transformation, to acheive good color for the specified lighting condition.

Gamma

The Gamma feature controls the gamma correction applied to pixel intensity. The equation used is:

Pr — P Gamma

where P is the input pixel value and P'is the pixel value after gamma correction. Note that the value for
Gamma is defined as the power applied to the pixel value, and not the gamma of the display. If a
display with a gamma of 2.0 is used, the image gamma can be set to 0.5 to compensate. For sRGB
output, Gamma should be set to 0.4545 (1/2.2).

If linear output data is required, disable gamma by setting GammaEnable to 0.

Gamma and the Pixel Lookup Table (LUT) can both be used at once. Gamma is applied before the Pixel
LUT.

Sharpening

The sharpening features control how sharp the image looks.

Sharpening can be enabled (On) or disabled (Off). By default sharpening is disabled. Use Sharpening_
Enable to switch on or off.

When sharpening is enabled, the remaining sharpening features take effect. When it is disabled, the
image is not sharpened.

Sharpening is applied only to an intensity gradient change that is above a specified threshold. This
prevents sharpening from amplifying subtle intensity variances in what are otherwise smooth patches,
but allows significant edges to be more pronounced.

The threshold is specified as a fraction of the total intensity range, and ranges from 0 to 0.25. A
threshold higher than 25% produces little to no difference than 25%. High thresholds sharpen only
areas with significant intensity changes. Low thresholds sharpen more areas.

The sharpening threshold can be controlled manually or automatically.

For manual control, set Sharpening Auto to Off. Then set a Sharpening Threshold value to indicate the
minimum intensity gradient change to invoke sharpening.

For automatic control, set Sharpening Auto to On. With automatic control, the value of the Sharpening
Threshold is set based on the noise level of the camera.

Adjust the sharpening amount with the Sharpening control. This value controls how much to amplify
the edges above the Sharpening threshold. A value of 0 does not apply any sharpening. A negative
value smooths the image. A positive value amplifies the edges of the image. You can boost by a
maximum of 8x, but smoothing is limited to 1x. The default value is 2.0.
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46 Summary Table

4 Analog Control

Name Interface  Access Visibility Description

Gain . . Selects which gain to control. The All selection is

~ IEnumeration Beginner e .

Selector a total amplification across all channels (or taps).

Gain [Gain . Controls the amplification of the video signal in

e IFloat Beginner

Selector] dB.

Sets the automatic gain mode. Set to Off for
manual control. Set to Once for a single automatic
. . . adjustment then return to Off. Set to Continuous

Gain Auto | IEnumeration Beginner . .

EE— for constant adjustment. In automatic modes, the
camera adjusts the gain to maximize the dynamic
range.

Selects which black level to control. Only All can

Black Level . . .

< | IEnumeration Beginner | be set by the user. Analog and Digital are read-

Selector

—_— only.

Black Level

Raw [Black Controls the offset of the video signal in camera

_— linteger Expert i .

Level specific units.

Selector]

Black Level

[Black . . . .

Level IFloat Beginner | Controls the offset of the video signal in percent.

Selector]

M Enable the black level auto clamping feature which

Clamping IBoolean RW Guru . -
performing dark current compensation.

Enable

M . Selects a balance ratio to configure once a balance

Ratio IEnumeration Expert .

- ratio control has been selected.

Selector

Balance

Ratio .

Controls the balance ratio of the selected color

[Balance IFloat Expert . . .

T relative to green. Used for white balancing.

Ratio

Selector]

White Balance compensates for color shifts caused
by different lighting conditions. It can be

Balance . .

e IEnumeration RW Expert | automatically or manually controlled. For manual

White Auto ;

. control, set to Off. For automatic control, set to
Once or Continuous.

Gamma IFloat Beginner | Controls the gamma correction of pixel intensity.
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Name Interface  Access Visibility Description
S::‘Tr: IBoolean Beginner | Enables/disables gamma correction.
Sharpening . Enables/disables the sharpening feature.
Enable IBoolean RW Beginner Sharpening is disabled by default.
Enables/disables the auto sharpening feature.
Sharpening . When enabled, the camera automatically
Auto IBoolean RW Beginner determines the sharpening threshold based on the

noise level of the camera.

Controls the amount to sharpen a signal. The
sharpened amount is proportional to the difference
between a pixel and its neighbors. A negative
Sharpening IFloat RW Beginner | value smooths out the difference, while a positive
value amplifies the difference. You can boost by a
maximum of 8x, but smoothing is limited to 1x (in
float). Default value: 2.0

Controls the minimum intensity gradient change
to invoke sharpening. When "Sharpening Auto" is
enabled, this is determined automatically by the
Sharpenin device. T!le thrt?shold is specified as a fraction of
_p—g_ThreshoI d IFloat RW Guru the total intensity range, and ranges from 0 to
E— 0.25. A threshold higher than 25% produces little
to no difference than 25%. High thresholds
sharpen only areas with significant intensity
changes. Low thresholds sharpen more areas.

4.7 Analog Control Features

4.7.1 (Gain Selector

Selects which gain to control. The All selection is a total amplification across all channels (or taps).

Property Value
Name GainSelector
Interface IEnumeration
Access

Visibility Beginner
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4.7.4

SFLIR

4 Analog Control

Enumeration Values

All

Gain

Controls the amplification of the video signal in dB.

Property
Name
Interface
Access
Unit

Visibility

Gain Auto

Value
Gain [Gain Selector]

IFloat

dB

Beginner

Sets the automatic gain mode. Set to Off for manual control. Set to Once for a single automatic
adjustment then return to Off. Set to Continuous for constant adjustment. In automatic modes, the
camera adjusts the gain to maximize the dynamic range.

Property Value

Name GainAuto

Interface |Enumeration

Access

Visibility Beginner

Enumeration Values

Off

Once

Continuous

Black Level Selector

Selects which black level to control. Only All can be set by the user. Analog and Digital are read-only.

2/14/2018
©2015-2018 FLIR

Integrated Imaging FLIR Oryx® Technical Reference for ORX-10G-51S5

Solutions Inc.
All rights reserved.




c F L I R 4 Analog Control

Property Value

Name BlackLevelSelector
Interface |IEnumeration
Access

Visibility Beginner

Enumeration Values
All
Analog

Digital
4,75 Black Level Raw
Controls the offset of the video signal in camera specific units.

Property Value

Name BlackLevelRaw [Black Level Selector]

Interface linteger
Access
Unit

Visibility Expert
4.7.6 Black Level
Controls the offset of the video signal in percent.

Property Value

Name BlackLevel [Black Level Selector]

Interface IFloat
Access
Unit %

Visibility Beginner
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4.7.7 Black Level Clamping Enable

Enable the black level auto clamping feature which performing dark current compensation.

Property Value

Name BlackLevelClampingEnable
Interface IBoolean
Access RW

Visibility Guru

4.7.8 Balance Ratio Selector

Selects a balance ratio to configure once a balance ratio control has been selected.

Property Value

Name BalanceRatioSelector
Interface |IEnumeration
Access

Visibility Expert

Enumeration Values
Red

Blue

4.7.9 Balance Ratio

Controls the balance ratio of the selected color relative to green. Used for white balancing.

Property Value

Name BalanceRatio [Balance Ratio Selector]

Interface IFloat
Access
Unit

Visibility Expert
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4,710 Balance White Auto

White Balance compensates for color shifts caused by different lighting conditions. It can be
automatically or manually controlled. For manual control, set to Off. For automatic control, set to
Once or Continuous.

Property Value
Name BalanceWhiteAuto
Interface IEnumeration
Access RW

Visibility Expert

Enumeration Values
Off
Once

Continuous

4711 Gamma

Controls the gamma correction of pixel intensity.

Property Value

Name Gamma
Interface IFloat
Access
Unit

Visibility Beginner

4712 Gamma Enable

Enables/disables gamma correction.

Property Value
Name GammaEnable

Interface |Boolean
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Property Value
Access

Visibility Beginner

4,713 Sharpening Enable

Enables/disables the sharpening feature. Sharpening is disabled by default.

Property Value
Name SharpeningEnable
Interface 1Boolean
Access RW

Visibility Beginner

4.7.14 Sharpening Auto

Enables/disables the auto sharpening feature. When enabled, the camera automatically determines the
sharpening threshold based on the noise level of the camera.

Property Value
Name SharpeningAuto
Interface 1Boolean
Access RW

Visibility Beginner

4,715 Sharpening

Controls the amount to sharpen a signal. The sharpened amount is proportional to the difference
between a pixel and its neighbors. A negative value smooths out the difference, while a positive value

amplifies the difference. You can boost by a maximum of 8x, but smoothing is limited to 1x (in float).
Default value: 2.0

Property Value
Name Sharpening
Interface IFloat

Access RW

2/14/2018
©2015-2018 FLIR

Integrated Imaging FLIR Oryx® Technical Reference for ORX-10G-51S5

Solutions Inc.
All rights reserved.




c F L I R 4 Analog Control

Property Value
Unit

Visibility Beginner

4,716 Sharpening Threshold

Controls the minimum intensity gradient change to invoke sharpening. When "Sharpening Auto" is
enabled, this is determined automatically by the device. The threshold is specified as a fraction of the
total intensity range, and ranges from 0 to 0.25. A threshold higher than 25% produces little to no
difference than 25%. High thresholds sharpen only areas with significant intensity changes. Low
thresholds sharpen more areas.

Property Value
Name SharpeningThreshold
Interface IFloat
Access RW
Unit

Visibility Guru
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Image Format Control

Binning/Decimation

Binning refers to the act of combining the signal from groups of photo-sensitive cells into a larger
logical pixel. This is achieved by either adding (additive), averaging (average), or discarding (discard).
Binning may be implemented in analog by the sensor or digitally by the Image Signal Processing
engine (ISP).

Note: Binning and Decimation cannot operate simultaneously. For one to be active, the other must be
inactive. Changes to binning features can only be made while the camera is not streaming.

Use the BinningSelector to choose the binning engine. This affects both horizontal and vertical
binning. The choices are:

All - the total amount of binning. In this mode, the camera adjusts the sensor/ISP binning to
achieve the best image quality with the fastest frame rate.

Sensor - the portion of binning implemented in analog by the sensor. Binning done by the
sensor usually results in a higher frame rate. Unless otherwise specified, or unsupported,
binning is done by the sensor by default.

ISP - the portion of binning implemented digitally by the ISP. Unless otherwise specified,
binning is done by the ISP if sensor binning is is unsupported or compromises image quality.

Use BinningHorizontalMode and BinningVerticalMode to choose the algorithm to perform the
combination. The choices are:

Additive - The response from the combined cells are added, resulting in increased sensitivity (a
brighter image).

Average - The response from the combined cells are averaged, resulting in increased signal to
noise ratio. Some sensors do not support average binning.

Use BinningHorizontal and BinningVertical to set the number of cells to combine. Binning values
reduce the resolution of the image by a corresponding factor. A value of 1 indicates no binning. This
must be set to 1 for decimation to be active.

Use DecimationSelector to choose the decimation engine. The choices are All or Sensor. Decimation
cannot be done by the ISP.

DecimationHorizontalMode and DecimationVerticalMode indicate the algorithm to perform the
reduction. There is only one decimation mode supported: Discard.

Use DecimationHorizontal and DecimationVertical to set the number of cells to discard. This value
reduces the resolution of the image by only retaining a single pixel within a window whose size is the
specified decimation factor. A value of 1 indicates no decimation. This must be set to 1 for binning to
be active.
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Binning/Decimation Feature Dependency

There are many feature dependencies which can affect binning. You can disable the ISP engine which
would force all binning to be sensor controlled. However, some pixel formats (such as YUV and RGB)
do not allow the ISP to be disabled, as it is required for color interpolation. In addition, not all sensors
support average binning.

A simple hierarchical organization of the features means that features higher up have the greatest
flexibility. Choices made at the top of the hierarchy adjust features downstream. The camera always
attempts to achieve the best possible image quality.

Pixel Format

Format of the pixel provided by the camera. Use PixelFormat feature to select from a list of supported
formats. (Not all formats are supported on all cameras.) Once a format is selected, the following values
are derived:

PixelSize provides the total size in bits of the image's pixel.

PixelColorFilter is the type of color filter that 