Cheetah 3G-SDI Camera

User Guide
with SMPTE® output

Thelmperx Cheetah3G-SDI camersprovidesbroadcast qualitywideoimagingwith

high sensitivity in @ompactand ruggeizeddesign¢ K S O S0/ Rieglus CMOS
image sensor deliver1920 x 1080 resolutioat up to & progressive frames per
second It provideghe superior motion captureeeded in a wide range of
applications such asdustrial imagingsurveillance, metrology, and medical and
scientific imagingThe3GSDI cameraare easy to configure andre SMPTE 29

and 424Mcompliant.
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About Imperx, Inc.

IMPERXInc. is a leading designer amdnufacturer of high performance, high
quality digital cameragdrame grabbersand accessories fandustrial,

commercial, militaryand aerospace imaging applications including flat panel
inspection, biometrics, aerial mapping, surveillance, traffic ngamaent,
semiconductorandelectronics, scientific & medical Imaging, printing, homeland
security, space exploration, and other imaging and machine vision applications.

Fortune 100 companiesgedieral andstate government agencies, domestic and
foreign ddense agencies, academic institutiorsd other customers worldwide
use IMPERX products

Imperx, Inc] 6421 Congress AveBoca Raton, FL, 33487
US Phonet1 (561) 989006
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Warranty

IMPERX warrants performance of its products and related softveatiee
ALISOAFAOIGAZ2YyaA FLIWIXEAOFIGES G GKS GAYS
standard warranty, which is 2 (two) years parts and labor. FOR GLASSLESS
CAMERAS THE CCD OR CMOS IS NOT COVERED BY THE WARRANTY.

Do not open the housing of the camera. Waarty voids if the housing has been
open or tampered.

IMPORTANT NOTICE
This camera has been tested and complies with the limits of Class A digital
device, pursuant to part 15 of the FCC rules.

Copyright © 2017 IMPERX Inc. All rights reserved. All infaomatovided in this
manual is believed to be accurate and reliable. No responsibility is assumed by
IMPERX for its use. IMPERX reserves the right to make changes to this
information without notice. Redistribution of this manual in whole or in part, by
anymeans, is prohibited without obtaining prior permission from IMPERX.
IMPERX reserves the right to make changes to its products or to discontinue any
product or service without notice, and advises its customers to obtain the latest
version of relevant infomation to verify, before placing orders, that the

information being relied on is current.

IMPERX PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USISUWPBIBRT APPLICATIONS, DEVICES
OR SYSTEMS OR OTHER CRITICIIAARPNS, WHERE MALFUNCTION OF

27

THESE PRODUCTS CAN REASONABLY BE EXPECTED TO RESULT IN PERSONAL

INJURY. IMPERX CUSTOMERS USING OR SELLING THESE PRODUCTS FOR USE IN

SUCH APPLICATIONS DO SO AT THEIR OWN RISK AND AGREE TO FULLY
INDEMNIFY IMPERX FOR ANY DAVRERS TING FROM SUCH IMPROPER USE
OR SALE.

MEMBER MEMBER  euecxmse
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1 About the 3G-SDI Camera

CHEETAH 3G-SDI Camera

1.1 General

ImperxCheetahl080P3GSDICMOSameragprovidearuggedizedmaging
platform with the latest digital technologgndindustrialgradecomponents.The
3GSDI camerameet the video output standards set by the Society of Motion
Picture and Television Engineers (SMPTIEgSerial Digital Interface (SDI) is a
standard for digital video transmission over coaxial cable.

The3G-SDI camermcontainSony Preigis CMOSmage sens@andare SMPTE
292M and424Mcompliant Thecameras are available in monochrome and color.

Model Resolution Type Optics CMOS Model
SDIC20104 1920 x 1080 Mono oyé Sony IMX-265_LR
Sbhic201@ 1920 x 1080 Color oy€ Sony IMX-265_QR
SDiIC1920M 1920 x 1080 Mono MK M ®H  Sony IMX-174LL3C
SDiC1920C 1920 x 1080  Color MK M®H Sony IMX-174LQIL

TheCheetah3GSDlis an advancedruggedizedsmall profilel080progressive
scandigital camera. It ifully programmable and field upgradeablefeaturesa
built-in imageprocessingngine low power consumption, low noise, ahigh
dynamic rangg€12 F~Stop9 with frame rates up to 60 frames per secofithe
camera provides programmable gain, offset, electronic shutter, strobe output,
gammacorrection, and programmableookup tables LUT).

Thecamera supportglobal shutteroperationfor superior motion capture anis
fully programmable via the serial interface using a GUI based configuration
utility. Thecamerais suitable formanyapplicationsncluding machine vision,
metrology, high-definition surveillance, medit¢ascientific imaging, intelligent
transportation systems, character recognition, document processindg more

1.1.1 Key Features

1080PMono and ColoR3.98p, 24p; 25p; 29.9780p; 50p; 59.94p, 60p
Color- 3x10bit (YCrCb) data

RS232/RS485 serial communication

Analogdigital gain and offset control

OneArea of InterestAO) for AEC/AGC

Automatic gairand exposurecontrol (AEC/AGC) wittptional Rlris control
Automatic whitebalance

Internalexposure controt, manual, automatic

Test image with image superimposition

Programmable 1/0

0 1 genlock trlevelsyncinput; 1 programmableTl TLoutput

=4 =4 =4 -4 -8 -8 -8 -89
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1 Dynamic transfer functioand gammacorrectiors

1 field upgradeable firmware

1.2 Technical Specifications

Specifications C201®BGSDI C1920 3a8DI

Active image resolution 1920 (H) x 1080 (V) 1920 (H) x 1080 (V)

Pixel size odnp >Y 5.86> Y

Video output Digital, 10 bit Digital, 10 bit

Output structure YUV422 YUV422

Data clock 37.08789/37.125 MHz 37.08789/37.125 MHz
Camera interface HDSDI SMPTE 292Ahd 424 HDSDI SMPTE 292Ahd 424
SDI format 23.98p, 24p, 25p, 29.97p, 30 23.98p, 24p, 25p, 29.97p, 30f

50p,59.94p,60p

Dynamic range 71dB (12 F Stops
Shutter speed 1/50,000 to 1/24
Gain 0 to 48 dB 480 steps
Gain resolution 0.1 dB/step

Black level offset 0-511 levels

Auto gain/exposure Yes, with optionaREC/AGC

50p,59.94p,60p

73dB (12 F Stops
1/50,000 to 1/24

0 to 48 dB 480 steps

0.1 dB/step

0-511 levels

Yes, with optionaREC/AGC

within anAOI within anAQOI

LUT 4 user LUTs; amma LUTS; ¢ 4 user LUTs; Bamma LUTS; 8
blackgamma LUTs blackgamma LUTs

Trilevel sync input Yes Yes

Camera size (W x H x L, 37mm x 37mm ¥8.6nm 37mm x 37mm ¥8.6anm

MTBF >406,000 hours at £2C >406,000 hours at £C

Weight 91.8gramsnominal 91.8gramsnominal

Minimum illumination 0.2 ux, f=1.4 0.2 ux, f=1.4

Lens mount /| Y2dzyGs oy¢ F/ Y2dzyiz oyt Fi

Power 3.6W 3.6W

RS 232/RS 485 interface Yes Yes

Auto white balance Yes Yes

Optional Rlris Yes Yes

Test image Yes Yes

Image overlay Yes Yes

1/O control 1 tri-level sync input, 2 1 tri-level sync input, 2 outputs
outputs

Strobe output 1 TTLstrobe; one opb- 1 TTLstrobe; one opb-isolated

isolatedstrobe
In-camera processing  Yes
Camera housing 6000 seriegluminum
Supply voltage range 10V min to 15VDC max
Upgradeable firmware Yes

November 16, 2017 Pages of 53
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Upgradeable LUT
Operating

Environmental
Vibration, shock
Relative humidity
Regulatory

4 User programmable LUTS 4 Usemprogrammable LUTS

1.5G: 49.0°C to #5°C 1.5G: 49.0°C to #5°C
3.0G: 38.0°C to+75°C 3.0G: 38.0°C to+75°C
%50.0°C to ©0.0°Cstorage ¥%0.0°C to 90.0°Cstorage
TBD TBD

10% to 90%mon-condensing 10% to 90% nowondensing
FCC 15 part A, CE, RoHS  FCC 15 part A, CE, RoHS

1.3 Camera Configuration

CheetahSDI cameras are programmable and flexilleu can controhnd
monitor the camer&® resources (internal registers and parameftash) usinga

simple, registetbas

ed, command protocol via tie Y S NJ-Z32 senal

interface. The interfaces bidirectionalenabling you to issueommands to the
camera andeceive responseither statusor info) from the cameraYou can

alsoprogram K S
graphical user inte

Ol Y S NI Q asingiheRhedtSDE®aBConfig
rfacéGUI) software

1.4 Ordering Information
CheetalBG-SDICamera Ordering Codes
Sample codeSDIC20DGRC000
Filter/
Interface Camera Sensor Type Temp. range Lens customization
model yp P- 9 Mount .
options
SDI C20D M ¢ monochrome | RRuggedized| C¢ 000¢ none
C1920 | Cccolor Mount
Note: PS12V0®ower Supplgold separately

November 16, 2017
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2 Hardware

2.1 Camera Connectivity

The (heetah 3GSDIcameraconnects to outside equipment using two
connectors on the back panel of the cameFae back panel also provides an LED
status indicator.

f ¥ rg<4—— Mini pushpull
coaxial connector

12-pin connector
for power, 1/0

Status LED

The camera providethe following

1. Camera 368Dl otput ¢ AmphenolRF Division 75tn coaxial connector
ACX1788ND #28212175. Imperx offers a 3GSDI coaxial cable with
1.0/2.3 DIN to BNC male connect@sailablein varying lengths. The
cablehas aminiature quick connect/pshpull type coupling mechanism
on the camera end and a BNC connector with quarter turn coupling on
the host computer endContact Imperx for more information.

2. 12-pin Hirose (male) connector, a male type miniature locking
receptacle #HR10A0R12PB(7) providing pwer, 1/O interface and
Serial R832/485 interface See connector pin mapping 2.1.1 Pin
Assignmentson the following page

3. StatusLEDx indicates the status of the came(a.1.2 LED Statys

4. Serial Numberc, providescamera model and serial number

November 16, 2017 Pagel0of 53 Rev 1.1
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2.1.1 Pin Assignments

The 12pin Hirose connector assigns signals to the following.pins

Figurel: Connector Phouts.

Pin  Signal
1 12 VDC Return

Type
Ground Return

Description
12 VDC Main Power Return

2 +12 VDC Powerg Input + 12 VDC Main Power

3 RS232RX Communication Input RS$232/R$485 Receive

4 RS232TX Communication Output ~ RS$S232/R$485 Transmit

5 GPIO_1B General Purpose 1/@B Reserved fooptional P-IRIS A
Phase ofStrobe 2 Return

6 RS232RTN Communication Return RS232/R$485 Return

7 OuT 1 TTLOUT 1 Strobe 10utput

8 TLSIN 1 TrirLevelSync TriLevel SyncGenlock Input

9 GPIO2A General Purpose I1/0 2A  Reserved for #RIS BEnable

10 GPINadOutl  Ground Return Trilevel Synénput and Out 1

Return Return
11 GPIO2B General Purpose I1/0 2B Reserved foP_IRIS B_Phase
12 GPIO_1A General Purpose I/O 1A Reserved fooptional P-IRIS

A_Embleor Strobe 2_output

Tablel: 3G:SDI Power Connector Pin Mapping.

2.1.2 LED Status

The camera has a regteenyellow LED on the back panel of the camera. The
following LED cola and light patterrs indicate the camea status andnode of
operation:

LED Condition
GREEI/Nteady ON

Status Indication

Normal operation. You should see a normal image coming o
of the camera.
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GREEN blinks at Camera is in externakglock sync mode.
~2.0Hz

YELLOW steady ON Test mode. You should seee of the test patterns.

YELLOW blinks at ~ ( Camera is in AGC/AEC mode. In this mode, changing the st
Hz slider does not affect the image luminance.

RED steady ON R$232 communication error or firmware load error. gewer
the camera and load the factory settings. If the condition is s
present, contact the factory fasupport.

LED OFF Power not presentPossiblepower supply failure or faulty
external AC adapter. Reower camera and load factory
settings. If the LED is still OFF, contact the factory for RMA.

Table2: LED status indicators on camera.

Example

The followillustration shows an examplsetupof C2010componeris and
cabling

- AC/DC adapter (PS12V06)
USB to RS-232 Hirose connector
e EE R

C2010 camera
Host PC

-

Q 3G SDI to HDMI
converter

Monitor

Figure2: C2010Connectionexample

2.1.3Power Supply

The Cheetah 3GDI camera can use a universal desktop power supply adapter
providing +12VDC, + 10% and up to 2.58AdDrrent available from Imperx (P/N:
PS12V06). The operating input voltage ranges from 90 to 240 VAC.

November 16, 2017 Pagel2of 53 Rev 1.1
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PS12V06 Power Supply Specs:

Cable length:
{ dzLJLXX ASR !/ L2 6 SNJ AY LD \AGI5@ 608z 1AL 9/ OY MDYy Y

Power supploutput (+12V):
M®pY 6pQL0 B MpOY O6cCcéD

Electrical:

OverVoltage Protective Installation
Shortcircuit Protective Installation
Protection Type: AutdRecovery
10-15 VDC 12VDC nominal, 2 A.
Load regulation + 5%

Ripple & Noise 1% Max.

Requlatory:
Clasdsl

Safety standardslL609561, EN6095€., IEC6095€a
Safety (1) EMC UL/CUL, T8BY DolR+€Tick,Semko, CCC, FCC
Safety (2) BSMI, FCC

ThePS12V0®ower supply(sold separately) terminates in a femaled$etype
miniature locking receptacle #HR1:Q8R12S(73) It hasa DB9 onnector for
serial R&32/485 interface and small BNC pitgil cableprovidingexternal
trigger input (black) and strobe output (whitéhe following table and figure
show the PS12V06 power supply cabling and connectors.

Pin Signal Cable Color Descrigion
Case In 1 Return Trilevel Sync Input 1 Return
_ i BNC Black : .
Signal In 1 Active Trilevel Sync Input 1 Signal
Case Out 1 Return ) Strobe 1 Output Return
: : BNC White :
Signal Out 1 Active Strobe 1 Output Signal

Table3: BNCconnector pin mapping.

) LY o 1500mm ”
L 1l AN
| «HM bmﬂ i)
| v N BLACK—._ i
. /
[T ][ o iy
4 — /
8 — :;‘_7 /__)’_5‘
Drawing is not ”q ] __;_Eﬁﬁj[— ‘r_irm’-""-j;/\/
to scale. o . -/:7/, “_WHITE
E ) [[[Fer——— 100mm
o Ly 125mm

I 2000mm
Figure3: Power supply and cabling.

PS12V0o®ower supply cable descriptions:
1 ¢ Shidded power supply AC/DC adapter
2 ¢ Connector, Hirose HR 1A8R12S

November 16, 2017 Pagel3of53 Rev 1.1
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3¢ BNC (M) cable subassembly (black) for genlotkigtyer

4 ¢ BNC (M) cable subassembly (white) for strobe OUT

5 ¢ Cable subassembly for 12V power

6 ¢ DB9 connector female for RS232 serial communications with computer
7 ¢ Cable 2-conductor shielded #24A®

CAUTION /T
It is strongly recommended that you use the PS12V06A power adapter from
Imperx!

2.2 Electrical Connectivity

A. Inputs IN1

The external inputs i€heetahHD-SDI cameras are connectdutectlyto the

camera hardwar@s shown in the following figureShe inddzi & A3yl fa a{ A3yl
'y R & wS NGy connéctidsan externaiput onthe outside source. For

INLGKS aAaylrt tS@St o0@g2tGFr3aS RATFSNByOS o6Si
G wS ( dzNy MGiTexeegd{12Vpp.

-~
ENC 75
Signal Sync
N1 @ . [} { Separator | » To 1/0 Control
Ta TWpp Min 1uF T
1.2Vpp Max
0EVPP TYR Return
-
v

Figured: IN1, TriLevel Sync electrical input connection.

B. Outputs OUT1

TheOUTlexternal output inCheetah HESDI camera directly connectd to the
camera hardware and sTTL (5.0 Volts) compatible signal. The maximum output
current MUST NOT exceed 8 niAe fdlowing figure shows the©UT1 atput
external electrical connection.

BNC |_H‘ ____________ —|

53 1 a0
Cutput | = 1 °gna 150 4 |‘3 < FROM 1/D COMTROL
, |
8 mA MAX

‘ Return

Figure5: OUTlelectrical connection.

C. Outputs OUP

Output OUT2 is an optically isolated switch. There is neymloltage on either
contact. The voltagacross OUT2 Contact 1 and OUT2 Contacti& notexceed
25 volts and the current through the switchust notexceed 50 mA.
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Qut 2 Contact 2
(Pin 5) p—

Out 2 Contact 1 < ~ ‘
(Pin 12)
.—H—[

Figure6: OUT2 Optdsolated electrical connection

2.3 Mechanicals

The camea housing is made gfrecisionrmachined aluminumFor maximum
flexibility, the camera hagight M3X0.5mm mountindnoleslocated towards the
front and the backAn additional plate with %20 UNC (tripod mount) and
hardwareshipwith each camera.

Figure7: 3GSDIcamera.

The following mechanical drawings show side, framd back views of the 3G
SDI camera.

Camera, sgle view:

> - | 65 ] ~

@

w7 — —~— 7.0(8X)

~0
& — 112

o |

= 3

) )

= &

3 &

I 1
E ]_

5.1x0.30 !— 48.620.40 L 1.6(4%)

Figure8: 3G:SDicamera side view.
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Camera, lack view:

29.5

Figure9: 3G:SDIcamera backview.

Camera, font (lens)view:
- 37.0 -

R2.7[4X)
n\r S

i

| b

e v
@'36.[}/

FigurelO: 3G:SDIcamera front view.

37.0
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2.4 Optical

The Cheetal3GSDIcamera crossection comes with an adapter for@ount
lenses that have a 17.52 mm back focal distaiYael caruse anFmount lens
with a Gmount camera using anfRountcto-Gmount adapter. You capurchase
the adapter separatel{refer to the Imperx web site for more informatign

TP

Camera performance and signal to noise ratio depend on the illumination
(amountof light) reaching the sensor and the exposure time. Always try to
balance these two factors. Unnecessarily long expasineease the amount of
noise and thus decrease the signal to noise ratio.

Thecamerais highlysensitive in the IR spectral regiohl! color cameras have an
IR cutoff filter installed.Monochrome camerado not have anR filter. If
necessarythe cameracan accommodatan IR filter (1 mm thickness or less)
insertedunder the front lens bezel.

CAUTION /I,

1. Avoid direct exposure to a high intsity light source (such as a laser
beam). This may damage the camera optical sensor!
2. Avoid foreign particles on the surface of the imager.

2.5 Environmental

Operate the camera in a dry environment widmtiperatures between40°Cand
+85°C.Relativehumidity should not exceed 80% naondensing.

TP

Always keep the camenmaithin temperature specifications

The camera should be stored in a dry environment with the temperature ranging
from -40°Cto + 90C.

CAUTION /I,

1. Avoid direct exposure to moisture and liquid$he camera housing is
not hermetically sealed and any exposure to liquids may damage the
camera electronics!

2. Avoid operating in an environment without any air circulation, in close
proximity to an intensive heat source, strong magnetic or electric fields

3. Avoid touching or cleaning the front surface of the optical sensor. If the
sensor needsleaning use soft lint free cloth and an optical cleaning
fluid. Do notuse methylated alcoholContact Imperx suppofor
cleaning procedures.
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3 Configuration Software

3.1 Overview

TheCheetahPregiusCamConfigoftware ships with th&GSDIcamera After
installing thesoftware, you canprogram the camera, change its settingad
save the settings in a file or in the camersing the 5232 interface The
softwareprovidesa help fileto assist in setting up the camera

The CamConfig software is compatible with the following operating systems:
w Windows 7, 32it and 64bit

®w Windows 8 and 8.132-bit and 64bit

w Windows 10, 32it and 64bit

3.2 Installing the Software

Use the installation wizard to install ttéheetahPregiusCamConfigoftware
supplied with your 36&5DI camera.

CAUTION /T

If a previous version of the Cheetah Pregius GUI softwanstelled on your
computer, you must remove it before cgieting the installation. The

installation wizard will do this for you during the installation process. Or, you can
uninstall a previous version yourself.

To remove previous versiongurself
1. OpenControl Panebn your computer.
2. SelectPrograms and Feates.
3. Select the software from the list.
4. ClickUninstall

Installtion

1. Locatethe executable file
(Cheetah_Pregius_1 0 5 xxxx.exe ) on the mediahat
shipped with your camera

2. Drag the file to your computer desktoff.a Security screen appears,

clickOK

@ These files might be harmful to your
computer

Your Internet security settings suggest that cne or more
files may be harmful. Do you want to use it anyway?

Show details oK

How do | decide whether to unblock these files?
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3. Double clickhe executable file
(Cheetah_Pregius_1 0 5 xxxx.exe) on your desktop. The
Welcome Setup screempens. Mte the recommendation to close other
applicationsand then clickNext.

\“‘7 Cheetah Pregius CamConfig Setup — *

Welcome to Cheetah Pregius
CamConfig Setup

Setup will guide you through the installation of Cheetah
Pregius CamConfig.

It iz recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer,

Click Next to continue.

4. When the License Agreement screen appeaadrtheagreementand

clickl Agree

\é} Cheetah Pregius CamConfig Setup — *
License Agreement

m» FPlease review the license terms before installing Cheetah Pregius

CamConfig.

Press Page Down to see the rest of the agreement.

[]l\fPERX PROGRAM LICENSE SUBSCRIPTION AGREEMENT ~

PLEASE REVIEW THE FOLLOWING TEEMS AND
CONDITIONS CAREFULLY BEFORE INSTALLING OR

USING THE SOFTWARE PROVIDED TO YOU ON COMPACT
DISC, VIA A WEB-SITE, OR ON ANOTHER MEDIUM OR
THROUGH ANOTHER. DELIVERY MECHANISM. BY
TNSTATTTNG OR TISTNG THIS SOFTWARE OR PAVING A e

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install Cheetah Pregius CamConfig.

< Back Cancel
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5. Onthe Choose Components screenkaaure the Cheetah
Pregius Cantifig component is selected and then clislext.

@ Cheetah Pregius CamConfig Setup

to install.

Check the compeonents you want to install and unchedk the components you don't want to
install. Click Next to continue.

Select components to install: Description

Cheetah Pregius CamCon

Space required: 16.3MB

Choose Components
m® Choose which features of Cheetah Pregius CamConfig you want

*

On the Choose Install Location screaocept the default destination
folder or clickBrowseand ®lect a differentiocation andthen click
Install. The installepromptsyou to uninstallany existingversions of the
softwarefrom your computerbefore continuing the installation.

% Cheetah Pregius CamConfig Setup

folder, dick Browse and select another folder. Click Install to start the installation.

Destination Folder

Browse...

Space required: 16.3MB
Space available: 85.5GE

Choose Install Location
mé Choose the folder in which to install Cheetah Pregius CamConfig.

Setup will install Cheetah Pregius CamConfig in the following folder. To install in a different

e

\@/ Cheetah Pregius Cam{Coenfig Setup

Cheetah Pregius CamConfig Software is already installed. It is
recommended that you uninstall the existing version before installing
the new one

Press YES to uninstall currently installed Cheetah Pregius CamConfig
software, and continue the installation

Press NO to abort the installation
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7. On the Installation Complete screesglect the check box to register
your softwareand then clickNext. When thelmperxwebsite appears,
complete the Subscriber Registration and cielomit

\é} Cheetah Pregius CamConfig Setup

Installation Complete
mé Setup was completed successfully.

Installation complete
Please take a few moments to register your product on our website

We strongly suggest that you do this so that we can notify you when new
software/firmware becomes available

Register now on Imperx website

< Back Cancel

8. Onthe @mpleting Cheetah Pregius i@&onfig Setup screenlick
Finish The Cheetah Pregius Configurator icon appears on your desktop.

k¢) Cheetah Pregius CamConfig Setup

Completing Cheetah Pregius
CamConfig Setup

Cheetah Pregius CamConfig has been installed on your
computer,

Click Finish to dose Setup.

< Back Cancel
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3.3 Starting CamConfig

Userssometimesinstallmultiple frame grabbers and cameraa the samehost
computer. The CamConfigpftwareautomatically discovers ladvailable
Universal Asynchronous Receiver/TransmiftéAR) componentson the
computer and letyou select the one connected to théheetan3GSDIcamera.

TheCamConfigoftwarealsosearctesfor any available COM parinstalled on
the host computer It communicatswith each COM port and attemgto query
the attached camera. the software detetsan attached ImpercCheetah3GSDI
camera, itdisplaysthe port andcamera typeon the Select Port screerY.ou can
repeat the discovery procedure by clicking Rescan Ports.

TIP(i)

If you do not see the camera as one of the selectable ports, make surRSR82
connector is plugged into the computer from the power supply. If the computer
does not have an RS232 port, you should purchase ad&JBB232 adapter:

1. Make sure to install the drivers from any USB device prior to connecting
the USBl0-RS232 adaptetthe computer. A system restart might be
necessary to ensure drivers are applied properly.

2. If the device still does not work, open Device Manager, select Ports
(COM & LPT), rigitlick on USBand select Update Driver Software.

To select a camera fggrogramming:
1. Open the CamConfig software.
2. Onthe Select Port screedickthe camera of interest
3. ClickOK The CamConfig Main panel appears.

Select Port

Port Interface DLL Camera
0o dseripx.dil none

COM10 SDI-C2010C-TCO00. ..

Rescan Ports Cancel

Figurell: Select Port identifies cameras.
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3.4 Main Window

The main window appears after you select a cambnarovidesmenu and view

options, a help file, camera information, and configuration optigh& S Ol YS NI Q&
name and status appear at the bottom of the main window. The status indicator

next to the camera namairns red if the connection between the camera and

host computer is lost.

The window also displaysredlA YS Ay F2NX I GA2Y

 CamConfig P
Camera Info
Size 1920%1080 Pxl
FPS 59.999 fps

FTM 16.667 ms
EXP 16.591 ms

H‘ Gain & Exposure
@ Strobe

W Image

. Output [ 60p]
i Input/Cutput

0 Color
SDI-C1920CRC :-IE!

Figurel2: GUI interface.

Menu  View Help

I 6 2 dzi

conditions and operations badeon the settings you implement. The software
monitors the image size (in pixels), frame per second (FPS), frame time in
milliseconds (FTM), and exposure time in milliseconds (EXP).

3.4.1 Menu

The Menu provides access to load options, settings, the condnterminal, and

November 16, 2017

more.

CamConfig n

Menu  View Help _
Run Application
Load From...

Save Tou.
Boot From...
Terminal
Soft Reset
Connection

Exit

W W

Figurel3: Menu options.
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Run Application
This sarts anyother executable file thayou normally use such as a frame

grabber applicationCamConfig remembsthe location of sucHiles in the host
computer.

Load From . ..

This enables loadingamera registers from a saved configuration sp&ptions
are;
1 File: lbadscamera registers from a saved configuration file.

1 Workspace: pdatesthe software with the current camera workspace

settings.

1 Factay: loadsthe camera registers with the original factory settings.

9 User Space #1 or #2: Lodtle camera registers with settings sawetthin
the camerain either camerauser spacetl or user space #2

Save To...

You carsawe the camera registers taFile,to cameraUser Space #br to
cameraUser Space #2. Factory Space is available onfgdtmry technicians.

Boot From . ..

This eables loading the camera registers from the Factory configurafiom
User Space #dr from User Spacé2 upon powering up.

Terminal

TheCommand Terminalhows information about atommands sento or
receivedby the cameralt also lets you communicate directly with the camera by
entering write or reaccommand directly irto the text boxon the Command
Terminal screen

To write a command to a camera register, the command terminal must send a
sequence of 7 bytes to the camera. The write command must start with 0x
followed by 57, the register address, and data.

Example:
Write to register address 0x0410, @atalue = 0x11223344:
Camera Write Command<0x57> <04> <10> <11> <22> <33> <44>

To read a command from a camera register, the command terminal must send a
sequence of 3 bytes to the camera. The read command must start with Ox
followed by 52 and the regiier address.

Example:

Read from register address 0x0410:
Camera Rea@ommand <0x52> <04> <10>
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A4
Disable Polling Polling Time:| 2000 ms Clear [] bisable ErrorChecking
»ssp_en2 Disable -

CMD=<52055C>

ACK = <06>:R5P<00000000 >
value = 0 <0000000000000000
=s5p_enl Disable
CMD=<5205603

ACK = <06>:R5P<00000000 >

Figurel4: Command Terminaommandto addresses 055C and register 0560.

The Disable Polling check box tapolling commandsn or off forframetime,
exposure timeframerate, and so onYoucan change the polling time
millisecondsy enteringa number in thePolling Time field

The softvare displays error messages when the camera returns a command
error. You cardisableerror checking bygelectingthe Disable Error Checking
checkbox.

Soft Reset

Resetall current camera settirgfo default values according to the current Boot
From selection.

Connection
Use the Connection menu 8witchports andchang baud rates.

CamCenfig n

Menu  View Help _
Run Application

Load From... b
Save To... >
Boot From... »
Terminal b
Soft Reset
Connection > Switch Port |
Exit Set Baud Rate >
Data Out ]
Mot Detected
]

Figurel5: Connections lstyou controlports and baud rates.

SwitchPort ¢ use this optionto switch thecom port/camera. You can also
Rescan Ports before switching.

Set Baud Rate use this to hange thespeed of data transmigsn. A higher baud

rate number indicateshe transfer ofmore bits per secondBaud rats are9600,
19200, 28400, 57600, and 11520Me factory default is 11800.
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3.4.2 View

Use theViewmenu todisplayor hidethe following panelsGain & Exposuré/O
Control, Strobe, Image Contr@olor, and Data Out on the screen.

3.4.3 Help

Help providesiccess t@user helpfile and the following options:

1 Debug This putsthe software in debug mode for test purposes and

troubleshooting.

SaveDump Camera Reg%hisisfor savingcamera registers to a file.

About. ThispovidS & A Y F2NX I (A 2y filmavaedaiild 6 KS OF YSNI Qa
revision,image sensqrand other components.

f
f

3.5 Gain & Exposure Control

Gain & Exposureontrolf S a @ 2 dz & SXposir&dgain @ntryl,S NI Q&
automatic exposure control, and automatic gain contiidiesefunctions are
available from theain & Exposurtab on the Main window.

Exposure Control
Time Shutter Speed | Wheel Degrees

@ off (©) Internal
osure Time [ps]: 16591 = (k5]

Gain Control
Gan: 800012 |v| offet: 0 %~
Color Offset Control

Red Offset: {1 0 el
512 511 i

Green Offset { 0
-512 511

Blue Offset: I 0 |
-512 511

>

>

AEC/AGC
[Flaec  [T]aecc
Area

X:l0 2 Width:| 1920 |2
Y:| 0 g Height:| 1080 |-

Luminance
Average v Limit:| 700

1 4095
Exposure Gain
206 & Limits [us] | 16591 7 0.00 = Limits [dB] | 48.00

i i ¥ 1
& 1 0,00
Speed 3x v Speed; |4x Fast

Current

Exp: [16.591 ms & Gain: B.00 48 & Lum: fa091

Figurel6: TheGain & Exposurscreen controls exposure and gain.
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3.5.1Exposue Control

Exposurecontrdl SG & @&2dz aSaG GKS n@huxiErbihtiea
Timetab, Shutter Speethb, or Wheel Degreeab. The exposure timéhat you
set on any tab automatically adjusts the exposure time in microseconds on the
other two tabs.You can use a combination of exposure time and gain
adjustments to achieve image luminangealsfor your specific applications.

TIP(j)
For best image quality, alwajrscrease the exposure to the maximum allowable
level before adding gain. Usammasettings found on thémage Controscreen

to stretch the dark regions of the image &shieve &etter matchwith the
display characteristics of the monitor.

Time Tab

TheTime tab controlshe ability to et the exposure time on any of the tabs
(Figurel?). If you enabldnternal, the Exposure Time slider shows you the
minimum and maxhum exposure times available.

SE LI adzNB

1. ClickOffto disable setting manual exposure timEhe exposure time is

then set equal to the frame time.

2. Clickinternal to enablesettingmanual exposure time.

a. Use the slider to set the exposure in microsecoadsnter the

desired exposure in the box

b. Use the up/down scroll to fine tune the expostgetting

Exposure Control
Time l Shutter Speed] Wheel Degrees]
O off (®) Internal

Exposure Time [ps]: I
29

16591

5370 2| sl

Figurel7: Time tab.

Shutter Speed Tab

Use shutter speetb se the exposure irffractions of asecondas is customary
with stardard photograplic cameras. Seledtom a dropdown list of shutter
speedsAfter selecting a shutter speed, tleguivalentexposure time in

microsecondsppears in the up/down slider

Exposure Control
Time  Shutter Speed ] Wheel Degrees]

Exposure: 1/186 w | mec

b

Figurel8: Shutter Speed tab.

Wheel Degrees Tab

The Wheel Degreagpresents the exposurasthe rotating mechanical shutter

used in motion film camera#t lets you set the exposure time in degrees from

November 16, 2017
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zero (minimum exposure) to 180 (free running exposure). You can use the slider
or the scroll feature to select the degrees settifipe tabalsodisplayshe
degreessetting in microseconds.

Exposure Control

Time ] Shutter Speed Wheel Degrees ]

ERENEE]
v Emlt
DD

Q0= 180°

Figurel9: Wheel Degrees tab.

3.5.2Gain Controand Color Offset

The @in controland color offset control functionallow you tomanuallyadjust
gainand offses.

Gain Control
Gain: 8.000-= j Offset: 0 = j

Color Offset Contral

Red Offset: (J 0 =
-512 511

Green Offset {J 0 =
-512 511

Blue Offset: {J 0 =
512 511

Figure20: Gain Contrahnd Color Offset functions providenual settings.

Use theGainfield to control the signal amplification from the camera sensor. You
can set the gain value in decibels gimy from 0.0 to 4& dB.

1 Settings in the @B to 24dB rangeoperatein the analog domain.

1 Settings in the 24.1B to 48dB rangeoperatein the digitaldomain.

You can also set the desired digital offset for each primary color RS2 Bt¢
+511, 1 step increment). Use téder orenter a desired value.

3.5.3 Automatic Exposure and Gain Controls

The camera provides an automatic exposure control (Afe@e and an
automatic gain control (AGC). These contiafp maintain image brightness
under variabldighting conditions.You can also set the speed of convergence,
which determines how fast the camera stabilizes after a change in luminance.
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BEC/AGC
Maec  [lacc
Area
X:| g EI Width:| 1920 &I

v:lo H Height:| 1080 |5
Luminance

Average |  Limit:| 700 ]

|
1 4095
Exposure Gain
2 2| umtss] (16591 |2 000 |3 LmitsEl (4800 |3
i 1§ 2
29 16591 0.00 43.00
Speed: | 3x ~ Speed: 4xFast v
Current
Exp: 10493 s @ Gan: .00 48T Lum: [548

Figure21: Automdic exposure and automatic gain settings

TP

1 If AEGs selectedyou cannot adjuséxposurecontrols.
1 If AGQs selectegdyou cannot adjusgaincontrols.

Area Use theareacontrols todefine an activérea of Interes{AOI) The camera
usesthe imagedatainside the AOlto calculate the luminancir adjusting
exposure and gaiparameters The camera ignoregightness changes outside
of the AOl thangesin the AOlluminance as determined by théirmware, cause
changesn the exposure/gairand applies thento the entire imageln other
words, if the AOlluminance deviates from the target (limithe exposurend/or
gain adjusts automaticallyto compensate.

AEC/AGC
/laec  [Jacc
Area
¥:| 455 El Widm:EEl

v:| 136 |3 Height:| 641 |
Luminance

Pesk  ~| Limit:| 338 H

1 4035
Exposure Gain

29 5 Umitsos] [18591 |3 0.0 || Limis[dE] |48.00 |3
a A 0 |
23 16591 0.00 48,00
Speed:  |3x ~ Speed: |%xFast &

Figure22: AEC and AGC provide #ame type of controls.

To define an Area:
1. Select AEQAGCor both.
2. Enter the AOI width/height and offset (X, Y) values in the up/down scroll
fields.
a. Xoffsetdescribes the starting column for the AOI window and
is the distance in pixels from the leftle of the screen
b. Yoffset describes the starting row for the AOI window asd
the distance in pixelsom thetop of the screen
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3. Alternatively, you can draw the AOI by clicking and dragaingss the
display area. A red box appeaesd thedimensionsand offset valuesf
the box populate thavidth/height and offseffieldsautomatically

Luminancelimit. This sets the desired luminance leiel output counts)which
the camera is to maintaiwithin the image. Theoftwareadjusts the image
exposure andjainas needed to maintaithe image luminancet or nearthe
target value You carselecteither average or peakiminanceas the targetand
specify the desired target output counts from 1 to 409
1 Averagec the firmware calculates thaveragye value of the image
luminance(in counts)within the image or within the AGInd compars
the valueto the target (Limit value) to determine changes to the
exposure/gain settings
1 Peakg the firmware calculates thpeak luminance value (maximum
luminancelevel)within the image(in output counts)r within the AOI
andcompares the valudo the target (Limit value) to determine changes
to the exposure/gain settings.

ExposureLimits. If using AEGjou can specify the range of allowable exposures
from minimum to maximum in microsecondsor example, @&nticipatingmotion
within the sceneyou canspecify the maximum exposure be 1 msto avoid
motion blur.Try to set the minimum exposure value as high as possible to help
prevent oscillations ithe AEC control loop.

Speed Use the speed drogdown options toset the exposure&onvergenceo 1x
(slow), 2x, 3xor 4x (fast).Convergence ithe speed at whichhte camera
stabilizes the exposure aftéighting conditions change

CAUTION /T,

Using faster convemgnce speeds ight cause oscillations iexposure control if
the scene changes luminance levels abrygdtly example, from extremely dark
to extremely brightln these conditions, se a slower convergence settingnd/or
increase the minimum exposure timienit

GainLimits. If enabled, he automaticgaincontrol processdrives gain so the
calculated luminance value from the image is equal to the digital counts specified
in the Luminance Limit field. However, you may want to limit the amount of gain
appliedby the AGC. For example, too much gain may cause the image to be
noisy. You can specify the minimum and maximum gain applied by setting the
Gain limits.

GainConvergenceThe speed at which the gain converges onto the target
luminance level depends on tt@@nvergence settingSelect one of the following
speed of convergence settings: 1x (slow), 2xaBxd 4x (fast).

TP

If AEGand AGGre selected, exposure is first varied until the maximum exposure
limit is reached, then gain is applied.
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Current Thisprovides live informatiorabout the current value of thexg@osure
time, gain, and calculateduminancevalue Software polling automatically
refreshes thevalues.A green indicator means the exposure or gain is within
limits. A red indicator means the exgure or gain has reached maximum limits.

3.6 1/O Control

HD video signals have high data rates and the potential for timing jittelevigi
sync (genlockjesolves this potential issue by locking the HD video signals
between the camera and the displayonitor.

The 1/O control screen lets you enable genlock mode when connected to an
external trilevel sync generatoil he format resolution, scan rate, and MHz
settings you select for thgenlock device automatically populate tH® Control
screen.Be sue to align genlock device settings with your current camera.

Genlock
Genlock Mode: | OfFf -

Tri1evel Format:

\Warning

Figure23: Genlock enables an external sync generator.

3.7 Strobe Control

The strobe outpuscreenenablessynchroniing twoexternal light source
(strobes) with the camera timing This helpsnaximizecamera efficiency in low
levellighting conditions.

["]Enable Strobe 1
Strobe 1 Duration

IF
1

Strobe 1 Position

J
1

[7]Enable Strobe 2
Strobe 2 Duration

Strobe 2 Position

Figure24: Strobe Control configuration screen.

To enablea strobe
1. Clickl/O Controlon the CamConfig screen.
2. Select the Enable Strobe 1 or Enable Strobhetk box
3. Sd the position and duratiomof each strobeby entering a value.
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1 The positiordetermines when the strobe turns on.
1 The duration determines how long the strobe stays on.

Thestrobe occurs as the erpure ends and the readout from the image sensor
begins. To position the strobe at the beginning of the exposure period, set the
strobepositionequal tothe frame period minus the exposure time. If the strobe

duration is set to the exposure time, then tisrobe signal will define the
exposure windowRefer to the following Figure)

|4— Frame Period —» |

< Frame (N-1) >< Frame N >

Exposyre Frame (N) Frame (N+1)
Period

Strobe 1 Duration
(Position = 0)
Strobe 2 |Doston” 1 Duration |

*Position = frame period - exposure

Figure25: This diagram illustrates the position of the strobe.

3.8 Image Control

Thelmage Controscreen controls the image processing features implemented
into the camera. This includgmmmaand black gammaettings, theuser
definedlookup tables, one- and two-point corrections and threshold settings
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Gamma

Fi

Lookup Table
Clenabie

Enhancement

Black gamma

e

[Disable

3071 I+
4035

511 k| O

4095

511

071 <

Figure26: Imageenhancement.

3.8.1 Gamma

Enabling gammaallows stretching and compressing imdgminance
(brightness)n a scene with wide dynamic range so both bright and dark areas
are visible on the displayrhe dropdown menu provides a choice of eight
settings ran@ng from darker (1.3) to brighter (1/1.3Yalues from 1.3 to 2.2
compress the dark regions and stretch the brighter regions of the image so the
bright regions have more detail in the display. Values from 1/1.3to 1 /2.2

stretch the dark intensities whileompressing the bright regions so more detail is
visible in the darker regions of the image.

Black @mma provides adjustments to the dark parts of the imaigaplying both
black gamma and normal gammaables compressindpe midrange intensities
while stretching the detail in the brightest and darkest regions of the image
drop-down menu provides a choice of eight settings ranging from darker (1.3) to
brighter (1/1.3).You can also applweightingfactor of 10%, 20%, or 30% to

your black gamma seigs.

3.8.2 Lookup Table

The Lookup Tablg U7 featureallowsyou tomodify the original video dat#o
create a better match between the intensity values of interest and the dynamic
range of the display screeihecamera supports up to four LUTSs; osdactory

pre-setwith Gamma 0.45Users can upload custom LUTs usinglthperx
Upload Utility Select an LUT from the Lookup Table ddapvn. The check box
enables/disablesyour selected LUTéontrolofi KS OF YSNI Q&

settings.

Thefollowing userconfigurable LUTs are ppgogrammed:
1. LUT#1: Gamma 0.45 (1/2.22)
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2. LUT#2: Inverts the image intensity
3. LUT#3: Gain of 2x
4. LUT#4: Repeat: input = output.

3.8.3 Enhancement

The Enhancement feature gives you the ability to perform one point ofgwiat
corrections on the images.

When customizing enhancements, you can click and drag lines or poidéfine
knee points and slopeglternatively you can usette horizontal and vertical
sliders or up/down scrolls to set coordinates.

Select the following erdmcement options from the dregown menu:

Enhancement Options
Disable No enhancement operation performed.
One Point Correction This performs a singlkneepoint image enhancement

Qick and dra the knee point to create the desired
transfer function.

Two Point Correction This performs a twéneepoint image enhancemencClick
and drageither knee point to create the stretch/compre:
image data.

Table4: Image Enhancement Options.

3.9 Color Control

White balanceadjusts the gains of the red, green and blue chanteels
compensate for the spectral content of the sour@ae ColorControlscreen
providesseveraloptions foradjusting white balancelrhe screen displaybe
reaktime white balancevalues ofeach coloi(red, green, and blud)ased onyour
adjustments

White Balance Manual WB coef.

2 Green

Statistic
Red Coef. 256 Blue
Green Coef, 256 o5E |2 j

Blue Coef. 256

Figure27: Adjust white balance

3.9.1 Adjusting White Balance

The White Balance dregown provides presets you can seléat controlling
white balance.
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White Balance Presets
Off No white balanceerformed.
Once The camera analyzes only one image frame, calculates

one set ofcolor correction coefficients, and corrects all
subsequent frames with this set of coefficients.

Auto The camera analyzes the entire frame, derives a set of
correction coefficient®n each frame, and applies them tc
the next frame.

Manual The camera uses the correction coefficients as entered
from the user.

Indoor 3200 Color temperature setting typicallysed for indoolighting

Outdoor 5600 Color temperature setting typically used for outdoor
lighting

Table5: White balancereses.

Selecting Auto or Manual provides additional options and settings.

To setAuto or Manualwhite balance

1. Click thewhite Balancedrop-down andselecta preset
2. If selectingAuto, you canchange theauto tracking speedby clicking the
AWB Tracking Speed drajpwn and selectindlx, 2x, 3x, 4Qr 5x.

Tracking speed settings control tiel Y S $hked éfresponse to
changes in scene illuminatian 1xis the $owestresponse 5x isthe
fastestresponse

3. If selectingManual, usethe up/down scroll tcenter white balance
coefficients for each coloRed, Green, and BlueCoefficient values
affect the intensity of each col@andrange from 0 to 4095

TP

For best color accuracy and stability when the spectral source is constant, image
a uniform grey target with the camerasimg the desired light source. Sel€éxce

to find the correct R, and B coefficients and jot down these values. Then select
Manual and load these codtfents into the camera. Leawanual selected. The
camera will now apply these coefficients to every frame captured.

3.10 Output Control

TheOutput Controlscreenprovides full controloverthe camer® digital data
output.
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SDI Format
©23.98p (29p ()25 ") 29.97p
71 30p )50p () 59.99p @ 60p

Corrections

Mo
[|Horizontal [ ] vertical [¥] overUnder Shoot

Test Mode
Test Pattern: |Off vJ
Qverlays =
[F1sMPTE || Crosshair - T
X &Y Lines
X: )
1 1920
st 1 -~ Dist.: 1920 px 2nd 1920 -
Y: = 3
1 1080
ist| 1 | Dist.: 1080 px 2nd| 1080

Figure28: Output Controkcreen.

Use the following functions to contrortestii K S O | d¥t& dudpu® &

SDI FormatSelectthe progressive scanning rate supported byuyononitor.
Options are23.98p, 24p; 25p; 29.97p, 30p; 50p; 59.94p, 60p

Corrections The camera providestatic Defective PixeCorrection (DPCand Hot
PixelCorrection (HPC)ndependently or simultaneouslftaticDRC andHRC
correction works withpredetermined and preloaded pixel correction maps
created at the factoryThe maps identify the coordinates of defective and hot
pixels Thecamera uses thee mapsto correct the pixels during output.

Mirror . SelectHorizontalto flip the image horizontdy. Selecterticalto flip the
image vertically.

Over/Under Shoot The SMPTE standas@ecifies data ranges for

overshoot/undershoot valuedVhen enabled, vershoot words and undershoot

g2NRa LINPDARS T2NJ Reyl YAO NiblgwihGtadeK Sl RNR 2 Y ¢
provides the digital range assignmsffior different word size®n a parallel signal

bus.

Overshoot/Undershoot Bit Range 10-bit (hex)

Check Box

If Enabled Overshoot words range 0x3ADOx3FB
(941-1019) Y
0x3C10x3FB
(961-1019) CbCr

If Disabled 100% white signal level O0x3AC
(940) Y
0x3C0
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(960) CbCr
If Disabled 0% black signal level 0x64
(64)
If Enabled Undershoot words range 0x04-0x3F
(4-63)

Table6: Data ranges for overshoot/undershoot values

3.10.1 TesPatterns

Use the test mode controls to generate test patterns for gauging image quality.
The GUI provides several types of test patterns.

Test Mode
Test Pattern: | Superimposed V]
Overlays T
a5 o Brightness:
| |SMPTE |V|Crosshair {3 2200 2
[V]X &Y Lines 0 4085
X: | E—
1 1920
st 566 2| Dist.: 610 px 2nd 1175
Y: [ e—
1 1080
ist 317 5 Dist.: 347 px 2nd 663 =

Figure29: Test pattern options.

Test Pattern Click the dropdown and select any of thiellowing test patterns to
appear on your monitar

TestPatterns
Off

Black

Gray Image
White Image
H Ramp

V Ramp

H Ranp Move
V Ramp Move
Vertical Bars

Superimposed

November 16, 2017

Exits test mode.
Generates a black screen.
Generates grayscreen.
Generates a white screen.

Generatesa horizontal intensity ramp, decreasitige output
code value by one count on each column moving left to right
across the display.

Generatesa vertical intensity rampdecreasing the output code
value by one count on each new row starting from the top anc
moving down the display.

Generatesa movinghorizontalintensity ramp
Generatesa movingverticalintensity ramp.

Generates verticatolor bars. Select the SMPTE check box to
change the color bars to the HEMPTE color bars test pattern.

The following Overlays section describes Superimposed mod
Table7: Test pattern options.
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3.10.2 Overlays

Superimposed mode allows you to overlay patterns on live vidlaeOutput

Controlscreenprovidesseveraloptions:

CrosshairSelecting the Crosshair check baspiaysa single crosshair centered
in the middle of the imageYou can adjust the brightnesstbe crosshair to

improveits visibility on top of the images

Test Mode

Test Pattern: | Superimposed v ]
Qverlays -
S 7 Brightness:
|| SMPTE |V| Crosshair

-~

2200 5

Figure30: Usethe slider to brighten or darken the crosshair.

SMPTESelecting the SMPTE check bospthysthe SMPTEEolor bar test

pattern.

X & Y LinesSelecting the X & Y Lines check box superimposes a pair of horizontal

and vertical lines on the image. Yoan aable the lines in horizontalirection,
verticaldirection, or both directions You carpositionthe lines at any pixel or

line in the image

Dist.:

1920 px 2nd 1920

1920

ist| 1 Dist.:

1080 px 2nd| 1080

i
108U

Figure31: Line spacing to measurgxel/line positions

Since thespacing betweeparallellines carserveas a measuring toolhe

software referenceshe pixel and line pds i A 2 Y &

lines, not to the image pixels and lines.

G2 {/pBelsandl 3 S

The spacing between the lineanappear in either pixels or metrical units. When

using the lines as a measuring tool, you can apply a scale coefficient and calculate

the spacing in linear measuring unfteicrometers, millimeters, or metejs
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4 Camera Features

4.1 Exposure Control

During normal camera operatiamith exposure control offthe readout frame

time determinesthe exposure timeHowever, he O | Y S &ldcttddicexposure
control can precisely control the image exposure time under bright light
conditions. The electroniexposure controtoes not affecthe frame rate; it only
changeghe exposure timeWhen Internal exposure control is active, the camera
controls the start of exposure so the new exposure ends just as the readout of
the current frame ends and the readout of the next frame begiige maxinum
exposure is equal to the frame timand the minimum exposuris about 25
microseconds

4.2 Automatic Exposure Control

You can set the camera to automatic exposure cor{d&@Cjo keep the same
image brightness during changing light conditions. Youerable both AE&nd
automatic gain control (AGC) independently or together

In AEGnode, you can set the imademinance prightness) target and the

camera adjusts the exposure accordingly. If selecting an Area of Interest (AOI)
(entering X, Y settingghe camera adjustthe exposure to maintain the target
luminance calculated only within the AOI. You can select the target luminance to
be either the average luminance or peak luminance within the image or within
the AOI. The canma adjusts the exposure starting within tipeesetestablished

by the wserspecified mitmum/maximumlimits. WhenAEC and\GC are

enabled, i the exposure reaches themaximum limits, the camera indicates the
limit has been reached and begins increasing the gain until either the luminance
target is achieved or the maximum gain limit is reachéal can presethe

speed of convergence (how fast the camera stabilizes aftange)rom four
possible options. The camera displays the current luminance, current exposure
and current gain. For auto gain controéfer to Automatic Gain Control (AGC)
section.

CAUTION /T

In somerapidly changing anbright light conditionsan image brigtness

oscillation (imagéntensityflipping from bright to dark) could occur. To prevent
this, increase the AEC minimum exposure sefidgcrease the convergence

speed, increase the target luminance level or change the AOI, or change the lens
irs.

4.3 Automatic Gain Control

Automatic gain contro[AGCenables the camerto maintainthe same image
brightness during changing light conditionsA@QOmode, youcansetthe image

November 16, 2017 Page39of 53 Rev 1.1













































