China Daheng Group, Inc. Beijing Image Vision Technology Branch

Java Interface Development
User Manual

ersion:; .0. HENG
- IM GING

Date: 2024-04-18

AHBE

IR



All rights reserved. No parts of this manual may be used or reproduced, in any forms or by any means,
without prior written permission of China Daheng Group, Inc. Beijing Image Vision Technology Branch.

The right is also reserved to modify or change any parts of this manual in the future without prior notification.

All other trademarks are the properties of their respective owners.

© 2019 China Daheng Group, Inc. Beijing Image Vision Technology Branch

Web: http://www.daheng-imaging.com
Sales Email: isales@daheng-imaging.com
Sales Tel: +86 10 8282 8878

Support Email: isupport@daheng-imaging.com



http://www.daheng-imaging.com/
mailto:sales@daheng-image.com
mailto:isupport@daheng-imaging.com

Contents

1 Camera WOrTKTIOW .....ee e e e e e e e e e 1
1.1 OVerall WOIKFIOW ........cooiei e 1
1.1.1  General enumeration MEthO ...........ooiiiiiiiiiiiiiieee e e e e s snrerreeeeeeeas 1
1.1.2 Enumeration without ROOt PEIMISSION ........ueiiiiiiiiiie e 2
1.1.3  Selection of enumeration MEtNOUS ..........ccoiiciiiiiiiie e e e 2

1.2 Image acquUISItioN FIOW ..........oiiii i 3
1.2.1  getRawlmage MethOd ... e e e 3
1.2.2 Lo <7071 g F= T o I8 0 =1 o o PSP 6
1.2.3 getimageBySurface Method .............ooeiiiiiiiii e 7

1.3 Function CoNtrol flOW...........oiiii i 8
1.3.1  String Mode Access to feature NOdeS(NEW API)........cooiiiiiiiiiiiiieee e 8
1.3.2 Direct access to feature NOdes (Ol API)........ouevee oo 8

1.4 Overall Code SAMPIE ... 9
1.4.1  General enumeration MEthO ...........ueiiiiiiiiiiiiieee e e e e e e e e 9
1.4.2 Enumeration without ROOt PEIMISSION ......c.vviiiiiiiiiie e 10

P22 = T 11 Vo I = o AT o 1 g =T o SRR 12
2.1 Y g o 0T A 12
2 I R O (==Y (=3 o (0] = ! PR 12
2.1.2 T aT o Yo i aTo T L1 o] =T Y2 15

2200 NG TN = 1Y/ To [0 o oo 1o 11 | [ o SR 17

3 Programming GUIAE .......ouuuiiiii it e e e e e e e e e e e e e e e e eeeeeeanns 19
3.1 IMPOItING BFArY .. ..o e e e e eeeees 19
3.2 ENUMEratioN AEVICE ......euveiiiiie et e e e e e e e e e e e e eeenees 19
3.2.1 GENEIAl MELNOM ...eeeiiii e e e e e e e e e e e e e aeees 20
3.2.2 NO R0OOt permission MEthOA ............oiiiiiiiiie e e a e 20

3.3 OPEN TNE TEVICE ... e e 21
3.4 ACQUISITION CONTIOI ..oeiiiiiiiiiiiiiiiiiieeee e 22
3.5 Image acquisition and ProCeSSING ......ccuvviiiiiiiiiiiiiiiiiiieiieeeeeeeee e 23
3.5.1  getRawimMage MEthOG .........oouiiiiiee e e 23
3.5.2  getBitmap MELNOM ..o e e e e e e e e e e e snnnraaees 29
3.5.3  getimageBySurface Method ............cc.uuviiiiiii e 31
3.54  Image quality IMPrOVEMENT........coiiiiiiiii ettt eneeas 34

3.6 (@10 0[] = WoTo] 11 (o ISP 36
3.6.1  String Mode Access to feature NOdes(NeW API)........cccoiiiiiiiiii e 36
3.6.2 Direct access to feature NOdes (OId API).........oeevree i 38

3.7 Import and export camera configuration ............cccccevvvvviiiiiiiiiiiiiiiiiiiieeeeeeee 42
3.8 Do =T o] 1] 1 1SRRI 42
3.8.1 S T- a1 o] L= oo Lo [ SR SUPSR 42
3.8.2 e CeT= o] 1o g TN 1Y/ o1 S 43

© China Daheng Group, Inc. Beijing Image Vision Technology Branch



5.1
511

51.2

5.2
521

522
523
524
525
5.2.6
5.2.7
5.2.8
5.2.9

5.3
531

53.2

5.3.3

53.4

535

5.3.6

5.3.7

5.3.8

5.3.9

5.3.10
53.11
5.3.12
5.3.13
5.3.14
5.3.15
5.3.16
5.3.17
5.3.18
5.3.19
5.3.20
53.21
5.3.22
5.3.23
53.24
5.3.25
5.3.26
5.3.27
5.3.28

..................................................................................................................... 46
Feature Parameter....... ..o 46
Device fEatUre PAramMELEr ........oc.uiii it a e e sneeee s 46
Stream feature PAramMELEr.........ooo i 53
Function class definition ..............uuuiiiiiiiiiiiiiiiiiiieeeeeeeeeee e 54
S L0 SRR 54
INEF@ALUIE ... e e e e e e e e e e e e e e e e rn e e e e e e s 56
FIOBLFQALUIE ... ..eeiii ittt e st e e et e e e s eabe e e e s s nbe e e e e anneeeens 59
ENUMFEALUIE.....coi i e e e e as 63
BOOIFEAIUIE ...ttt e e et e e st e e e s e rnbe e e e e eneeee s 65
Y] 0 ST L = SRS 66
BUFFEIFEALUIE .. .eeeei ettt e s e e s st e e e e aneeee s 68
COMMANAFEALUIE ....eeiiieiiiee ettt e e et e e e s sbe e e e s snbae e e s snreeeeeennees 69
StatiCDEfECICOITECIION ....eeiiiiiieee ettt e s e e e ennees 70
Data type defiNitiON ..........eveiiiiiiiiiiiiiiiiiieiieeeeeeeee e 71
DEVICECIASS ...ttt ettt ettt e e et e e e e e e e e abr e e e s e nbe e e e e anreee s 71
AACCESSSTALUS. ...eeieee ittt ettt e e e e et e e e e e e e e ettt e e e e e e e e e s ab bbb e e e e e e e e e e anbrreeeaaaeean 72
ACCESSIMOUE.......eiiieeee ettt e e st e e e nb et e e s aabb e e e s enbe e e e e annneee s 72
FraMESTATUS.....ceiiie it e et e e e e e e e s b e e e e e e e e e e e nbrreeeaaaeean 72
e D] Lo T = = 1 SR 72
PIXEISIZEENTIY ....eeiiiieie e e e e e nreee s 73
D] (@ 0] (o] a1 (T =1 Y/ 73
ACUISTIONMOUEENTIY ....eeiiiie et e e e e e e e e e e e e e e snnnnnneeeaaeeean 74
THQOEISOUICEENTIY ..eeiiiiie et e e e e st e e e e enree e e e snneeeeeenns 74
THYQEIACHVALIONENTIY ..ceee e e e e e e e e e e e e s nnrrreeeeeeeeeennnnes 74
EXPOSUIEMOUEENTIY.....oiiiiiiiie ettt ettt e e e e et e e e s nte e e e e enneeeens 74
USErOULPULSEIECIOTENTIY ...eeiiie et ee ettt e e e e e e e e e e e e e e e e e nnnraneeeaeeean 74
USErOULPUIMOUEENTIY ...ooiiiiiiei ettt et s e e s ennee e e e eneees 74
LCT: T RS T =] 1= Tox (] =1 YRS 75
BlackLeVelISEIECIENIIY ... e e e e enneeee s 75
BalanCeRatiOSEIECIOrENIIY ... e e e e e e 75
AALIGhtENVIFONMENTENTIY ..ot e e e e e e e e e e e e nneeeaeeeas 75
USEISEIENITY ... 75
AWBLAMPHOUSEENINY ..o 76
TESIPAEINENIIY ..o e 76
(oo [T o= (=T or (o] =1 1 Y/ USSR 76
[T =T (o] = 11 Y PP SRRP 76
LINEMOAEENIIY ..ot e e e e e e e e e e e e e e e nnnsraaeaaaeeeas 77
LINESOUICEENTIY. ...ttt 77
IS =T od (o T = 1SR 77
TransferContrOIMOUEENTIY .........uviiiee e e e e e e e e e e eeaeeeeeanes 77
TransferOperatioNMOUEENTIY...........ciiiiiiiiii e 77
TestPatternGeneratorSEIECIONENTIY ..........vviiiiee e a e e e e 77

© China Daheng Group, Inc. Beijing Image Vision Technology Branch Il



5.3.29  ChUNKSEIECIONENIIY ...ttt e e e e e e e e e e e e e e e e snnnraaeees 78
5.3.30 BinniNgHONZONTAIMOAEENIIY .....ccooiiiiiieieeee e e 78
5.3.31 BinningVertiCaMOUEENTIY ........cooiiiiiii e 78
5.3.32  SensorShUtterMOUEENTIY .......coiiiiiiiiiiiiiie e e e e e e e s e e e e e e e e ennrneees 78
5.3.33  AcqUISItioNStatUSSEIECIOIENTIY .......eeiiiiiiiie et 78
5.3.34  GamMMAaMOUEENIIY ...t 78
5.3.35 ColorTransformatioNMOUEENTIY ..........uviiiiieei i e e e e e s 79
5.3.36 ColorTransformationValueSeleCtOrENTIY...........ciiiiiiiii e 79
5.3.37  AUIOENIIY ..o 79
TR RS 1 S 1Y) (o] o] =l o {5 SRR 79
SRCTRCTS T 2 (T o [To] g IST=T g To 1Y ol =T o i o SR 79
5.3.40 ReQIONSEIECIOIENTIY ......eiiiiiiiiii ettt e e s e e e sneee e e s s nbe e e e e neees 80
5.3 41  BayerCONVEIMTTYPE oo 80
R V- 1T | ] F O PP PP OTP PR 80
LR e I [0 T To [V V1 o4 1Y/ (o To = SRR 80
B5.3.44  ACHUAIBILS .. ..eeeiie ettt et e e e e e e e e nanees 80
5.3.45  TIMEISEIECIOTENIIY...cciiiiiiii ittt et e et e e e st e e e e snbte e e e snbeeeeeannees 81
5.3.46  TiMerTriggerSOUICEENIIY ......covii i e e e e e e e e e nnneneees 81
R N O 10 1 (=1 £ 1= [T or (0] =l 1 Y SRR 81
5.3.48 CounterEVENtSOUICEENLIY ...ccooeiiiiee e, 81
5.3.49 COUNIEIRESEISOUICEENTIY ....eiiiiiiii ittt ettt e e e e e e aereee s 81
5.3.50 CounterResetACtVAtIONENIIY .........cccuviiiiiie e e e e e e e 81
5.4 INterface defiNitioN .........ooivuniiii e 82
54.1 DEVICEMANAGET ...ttt e et e e e e e e et e e e e e e e e et a e e e e e e e e e e ansaraaeeaaaeaas 82
5.4.2 DIBVICE ..ttt ettt e e e e e e na e e e e s abe e e e e anreee s 88
543 D F= 1= 1] (== o o PPN 92
54.4 RAWIMAGE ..., 96
545 RGBIMAGE. ..o 102
I N G R AN S (€121 [ 0= To = TP PPPPPRPPPPT 106
5.4.7 2] 2] = SRR 110
I R N U 111 3 PP UPPPRPUPPPPRN 111
54.9 IMAgEFOIMALCONVEIT ... ..o 112
5410 IMAGEPIOCESS ..o 122
B REVISION HISTOIY ..o 130

© China Daheng Group, Inc. Beijing Image Vision Technology Branch 1



u?q 'E“g \ KEEE 1.Camera Workflow

1 Camera Workflow

1.1 Overall workflow

1.1.1 General enumeration method

© China Daheng Group, Inc. Beijing Image Vision Technology Branch
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1.1.2 Enumeration without Root permission

Program user

Note:
+ ;I;he solid arrow represents the sequential
ow

— — —> The dotted arrow represents the trigger
condition

[ What's in the box is what the user program
needs to implement

- What's in the box is implemented in the
interface library

Note:

1) Steps 8~12 of the figure demonstrate the operations that can be performed in the override completion
response function after the enumeration is completed, but not limited to these operations.

2) This enumeration method cannot be used when the Android system not connects a U3V camera.

3) Starting enumeration without Root permission simultaneously in multiple threads is not supported.
1.1.3 Selection of enumeration methods
1 Non-Android system

Use the general enumeration method.

© China Daheng Group, Inc. Beijing Image Vision Technology Branch 2
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2 Android system

1) Enumeration without Root permission method should be used under the general Android system,
since the general applications do not have permission to access USB devices.

2) General enumeration method should be used under the customized Android system, since the
applications have permission to access USB devices.

3) General enumeration method should be used when the user only using the non-U3V cameras.

1.2 Image acquisition flow

1.2.1 getRawlmage method

1.2.1.1 Optional flow 1

Note:

1. Steps 2~7 of the flow are optional, which are implemented in the program according to requirements.
2. Image processing requirements can be met:
1) Raw image data can be processed and saved.

2) Color correction, Gamma, contrast, etc. can be performed on RGB data.
3) Other processing for RGB data can be performed as needed, and each pixel is saved in 3
bytes in the order of R->G->B (corresponding to step 5).

4) Bitmap format data can be got, and can be processed and displayed as needed.

© China Daheng Group, Inc. Beijing Image Vision Technology Branch 3
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1.2.1.2 Optional flow 2

Note:

1. Steps 2~7 of the flow are optional, which are implemented in the program according to requirements.
2. Image processing requirements that can be met:

1) Raw image data can be processed and saved.

2) Color correction, Gamma, contrast, etc. can be processed (corresponding to step 4).

3) Bitmap format data can be got, and can be processed and displayed as needed.

1.2.1.3 Optional flow 3

© China Daheng Group, Inc. Beijing Image Vision Technology Branch 4
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Note:

1. Steps 4 of the flow are optional, which are implemented in the program according to requirements.

2. Image processing requirements that can be met.

© China Daheng Group, Inc. Beijing Image Vision Technology Branch 5
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1) Raw image data can be processed and saved.

2) Sharp, etc. can be processed (corresponding to step 4).

3) Bitmap format data can be got, and can be processed and displayed as needed.

1.2.2 getBitmap method

Note:

1. Itis recommended to execute the 1~2 steps of the flow only once when starting the acquisition.

2. Step 3 is optional. If not executed, the default image acquisition and processing parameter and the
default processing parameter are used (Note: Color correction, Gamma, contrast, etc. are not
processed by default).

3. Image processing function:

1) Color correction, Gamma, contrast, etc.
2) Bitmap format data can be got, and can be processed and displayed as need.

4. Advantage:

1) Zero-copy, high image acquisition efficiency.

2) Calling is simple.

© China Daheng Group, Inc. Beijing Image Vision Technology Branch 6
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1.2.3 getimageBySurface method

Note:

1. Itis recommended to execute the 1~2 steps of the flow only once when starting the acquisition.

2. Step 3 is optional. If not executed, the default image acquisition and processing parameter and the
default processing parameter are used (Note: Color correction, Gamma, contrast, etc. are not
processed by default).

3. Image processing function:

1) Color correction, Gamma, contrast, etc.
2) Display on the specified interface widget.

4. Advantage:

1) Zero-copy, high image acquisition efficiency.

2) Callingis simple.

© China Daheng Group, Inc. Beijing Image Vision Technology Branch 7
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1.3 Function control flow

1.3.1 String Mode Access to feature nodes(New API)

1.3.2 Direct access to feature nodes (Old API)

The old Java API is used to access cameras. For some new feature nodes, such as Sensor width and
height information, ambient light preset, black level, PGA gain, user data area operation, 2D noise
reduction, multi-source triggering, sequence, flat field correction function, Burst function, serial port
operation, etc., the old interface is not being upgraded or maintained. When encountering these features,
please use string mode to access them.

o

© China Daheng Group, Inc. Beijing Image Vision Technology Branch
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1.4 Overall code sample

1.4.1 General enumeration method
// Import device library
import galaxy.Device;

import galaxy.DeviceManager;

// Get the instance of device manager
DeviceManager deviceManager= DeviceManager.getInstance () ;
// Enumerate the device, the parameter is timeout time. Return the list of
// enumerated device
List<DeviceInfo> devInfolist = deviceManager.updateDeviceList (200) ;
if (devInfolist.size () == 0)
{
// Prompt that no device is enumerated
return;
}
// Open the first device

© China Daheng Group, Inc. Beijing Image Vision Technology Branch 9
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// Open the device by index, and input 1, 2, 3..,, note that the index starts
// at 1

Device cam = deviceManager.openDeviceByIndex (1) ;

// Get the object of 0fh stream channel. The currently supported cameras

// only have one channel

DataStream dataStream = cam.getDataStream(O0) ;

// Set parameters as needed..’
// Start acquisition
cam.streamOn () ;

// Loop acquire and process image data

for(int i = 0; i < 10; ++1i) {
RawImage rawlImage = null;
try!

// Get an image, the parameter is timeout time, and its unit is ms
rawlmage = dataStream.getRawlImage (500) ;

}

catch (ExceptionSet.Timeout timeout) {
// If the timeout is captured, please continue directly
continue;

}

catch (ExceptionSet exceptionSet) ({
// I1f other exception is captured, please continue trying to get the
// image or exit the loop after printing the exception message
exceptionSet.printStackTrace () ;
// continue;

}

// Image processing..

// Stop acquisition
cam.streamOff () ;

// Close device
cam.closeDevice () ;

1.4.2 Enumeration without Root permission
// Import device library

import galaxy.Device;

import galaxy.DeviceManager;

// Get the instance of device manager
DeviceManager deviceManager= DeviceManager.getlInstance () ;
// Override the enumeration finished function
deviceManager.setOnUpdateDevicelListFinishedListener (new
DeviceManager.OnUpdateDevicelListFinishedListener () {
@Override
public void onUpdateDevicelListFinished () {
List<DeviceInfo> deviceInfolist = deviceManager.getDeviceInfolList ()
if (deviceInfolist.size () == 0) {
// Prompt that no device is enumerated (or no device is connected)

© China Daheng Group, Inc. Beijing Image Vision Technology Branch 10
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}

else/
// Perform the operations such as open device,

// etc. Their code is the same as the code in the

// enumeration method"

start acquisition,
"General

Yy s

// Start enumeration,

// MainActivity
deviceManager.startUpdateDevicelist (this,

the first parameter context can input this only in

200)

11
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2.Build Environment

2 Build Environment

2.1 Android

This document takes Android Studio 3.2.1 as an example to introduce the process of building development
environment.

2.1.1 Create project

1) Select "start a new Android Studio project” in a new Android Studio project page.

%) Welcome to Android Studio

>

-

Android Studio

Version 3.2.1

| Start a new Android Studio project |

Open an existing Android Studio project
¥ Check out project from Version Control ~
4 Profile or debug APK
U4 Import project (Gradle, Eclipse ADT, etc.)

¥ Import an Android code sample

1) Events v~ % Configure v~ Get Help +

2) Fillin the pop-up page like this: fill "My Application”" in the Application name, set the project path in the
Project location. Others remains the default. Select "Next" to continue after completing the fill.

© China Daheng Group, Inc. Beijing Image Vision Technology Branch 12
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® Create New Project X

7_* Create Android Project

Application name

My Application

'Company domain

my.example.com

Project location

E\CodeCheck\android_java_sample\trunk\private\dewsrc\MyApplication

Package name

com.example.my.myapplication Edit

[JInclude C++ support
[[]Include Kotlin support

Next Cancel

3) Then, the platform selection page is popped up. Currently SDK only supports Phone and Tablet
platform, and Android Things platform. Android API supports Android 6.0 or above. Please select the
platform and API version that meet the requirements. Select "Next" to continue after completing the

correct selection.

® Create New Project X

70( Target Android Devices

Select the form factors and minimum SDK

Some devices require additional SDKs. Low AP levels target more devices, but offer fewer API features.

Phone and Tablet

‘ API 23: Android 6.0 (Marshmallow) A

By targeting API 23 and later, your app will run on approximately 62.6% of devices. Help me choose

[] Include Android Instant App support

[[] Wear OS

API 23: Android 6.0 (Marshmallow) 57
v

API 21: Android 5.0 (Lollipop) 7
[] Android Auto
[] Android Things

API 24: Android 7.0 (Nougat) A

Previous Next Cancel

© China Daheng Group, Inc. Beijing Image Vision Technology Branch 13
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4) Select a required Activity template in the "Add an Activity to Mobile" page. Use the default option

Empty Activity here. Select "Next" to continue after you have determined the template.

® Create New Project X

M Add an Activity to Mobile

Add No Activity
Basic Activity Bottom Navigation Activity Empty Activity
Previous Next Cancel

5) Next you can modify the name of the Activity and Layout in the "Configure Activity" page. Use the

default option here. Select "Finish" to finish the project creation.

@ Create New Project X

A Configure Activity

Creates a new empty activity

Activity Name: [ MainActivity

Generate Layout File
Layout Name: activity_main

Backwards Compatibility (AppCompat)

The name of the activity class to create

Previous Cancel Einish

© China Daheng Group, Inc. Beijing Image Vision Technology Branch
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2.1.2 Importing library

1) Copy the "galaxy-android-source.jar" file under the "\lib\galaxy-android-source\" directory of the SDK
package to the library directory ("MyApplication\app\libs™) under the project directory.

2) Copy the "jniLibs" directory under the "\lib\galaxy-android-jniLibs" directory of the SDK package to the

2.Build Environment

main directory ("MyApplication\app\src\main\") under the project directory.

3) After the copy of the library is finished, enter the project structure setting page by selecting
"File->Project Structure..." successively, or using shortcuts "Ctrl + Alt + Shift + s". As shown in the

figure below:

® Project Structure

+
Project
Developer Servic...
Ads
Authentication
Notifications
Modules
app

SDK Location

Android SDK location:
The directory where the Android SDK is located. This location will be used for new projects, and for existing
projects that do not have a local.properties file with a sdk.dir property.

C\Users\Tong\AppData\Local\Android\Sdk

JDK location:
The directory where the Java Development Kit (JDK) is located.

Use embedded JDK (recommended)

D:\Programs\AndroidStudio\jre

Android NDK location:
The directory where the Android NDK is located. This location will be saved as ndk.dir property in the
local properties file.

C\Users\Tong\AppData\Local\Android\Sdk\ndk-bundle

Cancel

4) Select "app->Dependencies" successively in project structure configuring page, the page shown

below will appear:

© China Daheng Group, Inc. Beijing Image Vision Technology Branch
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® Project Structure

+ -
SDK Location
Project

Developer Servic...

Ads

Authentication

Notifications
Modules

Properties | Signing

m com.android support:appcompat-v7:28.0.0

m com.android support.constraint:constraint-layout:1.1.3

m junitjunit4.12

Flavors

Build Types|

m com.android support.test:runner:1.0.2

m com.android support test. espresso:espresso-core:3.0.2

Implement:

Implementation ~
Implementation ~
Unit Test implem..> +
Test implementatx

Test implementat.x

Cancel

5) Select the plus sign (+) on the right side of the page and 3 options will appear, and select "2 Jar

dependency".

® Project Structure

+ — Properties | Signing Flavors | Build Types Dependends‘
SDK Location

Project

Developer Servic..| o com android.supportappcompat-v7:28.0.0

Ads m com.android.support.constraint:constraint-layout:1.1.3

Authentication

M junitjunit4.12

Notifications

m com.android.support.testrunner:1.0.2

Modules

m com.android.support.testespresso:espresso-core:3.0.2

Implementation brary dependency

Implementation

Implementation ~ | [; 3 Module dependency

Unit Test implem.» ¥
Test implementat.x

Test implementat.x

Cancel

6) After selecting, a dialog box will pop up:

© China Daheng Group, Inc. Beijing Image Vision Technology Branch
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# Select Path XK

X |8 Hide path
rivate\devisrc\MyApplication\app\libs\galaxy-android-source.jar ﬁ

> build
v libs

| galaxy-android-sourcejar

Drag and drop a file into the space above to quickly locate itin the tree

(7] Cancel

7) Select the "galaxy-android-source.jar" package under the libs directory, then select "OK" to finish the

8) Continue to select "OK" in the "Project Structure" page to finish importing library.

2.1.3 javadoc configuring

The javadoc is to import annotations of the interface, which ensures that the annotations for each interface
can be seen when the code is written, and then configure it as needed. The configuration process is as

follows:

1)

2)

package to the library directory ("MyApplication\app\libs") under the project directory.

project window ("MyApplication\.idea\libraries"). As shown in the figure below:

Copy the "galaxy-android-source.jar" file under the "\lib\galaxy-android-source\" directory of the SDK

Find the xml file corresponding to the imported "galaxy-android-source.jar” file in the directory of the

© China Daheng Group, Inc. Beijing Image Vision Technology Branch
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® MyApplication [EACodeCheck\android_java_sample\trunk\private\devisre\MyApplication] - .\idea\libraries\Gradle___local aars__E_CodeCheck_android java_sample_trunk_priv
Eile Edit View MNavigate Code Analyze Refactor Build Run Tools VCS Window Help

= MyApplication | "% idea ; " libraries ' g Gradle_ local aars_ E_ CodeCheck_android jav...
T B Project = [=BE I - A0
v = MyApplication E\CodeCheck\android java sample\trunk\private\devisrc\MyApplication

> gradle

4 1: Projec

v idea
> caches
> codeStyles

(@ Captures

~ [Arles
rl-r"Gradle_locaI_aars_E_CodeChecl:_android_java_sample_trunl: . private_dev_src_MyApplication_app libs_galaxy android source jar_unspecified _jarxml | |
e Oradle__android_arch_core_common_1_1_1_jarxmi
a: Gradle_android_arch_core_runtime_1_1_1.xml
wx Gradle__android_arch_lifecycle_common_1_1_1_jarxml

3) Open the xml file and change the tag of "<JAVADOC />" to:
<JAVADOC>

<root url="jar://$PROJECT DIRS$/app/libs/galaxy-android-javadoc.jar!/" />
</JAVADOC>

After the modification is finished, as shown in the figure below:

i Gradle____local _aars___C__Users_Tong_Desktop_tyApplication_app_libs_galaxy_android_source_jar_unspecified_jar xml - || =
1 <component name="libraryTable"> v
2 <library name="Gradle: __local_aars__:C.\Users\Tong\Desktop\MyApplication\app\libs\galaxy-android-source.jar:unspecified@jar">
<CLASSES> ¢

4 <root url="jar://$PROJECT_DIRS$/app/libs/galaxy-android-source.jar!/" />

5 < /CLASSES>

6 <JAVADOC>

T <root url="jar://$PROJECT_DIR$/app/libs/galaxy-android-javadoc.jar!/" />

8 </JAVADOC>

9 <SOURCES />
10 </library>
11 </component>
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3 Programming Guide

3.1 Importing library

3.Programming Guide

The libraries should be imported at the beginning of the program in order to use the interface libraries.

Sample code:

// Import device manager class from the device library

import galaxy.DeviceManager;

// Get the instance of device manager

DeviceManager deviceManager = DeviceManager.getInstance() ;

3.2 Enumeration device

The user can get the device information list List<Devicelnfo> devinfoList by calling enumeration interface
to enumerate all currently available devices. The number of elements in the device information list is the
number of devices enumerated, the data type of the elements in the list is Devicelnfo. The device

information saved in Devicelnfo are shown in the table below:

Information

Device index

Vendor name

Model name

Device serial number

Device display name

Device identification
User-defined name

Access status

Device class

MAC address (GEV camera only)
IP address (GEV camera only)
Subnet mask (GEV camera only)

Gateway (GEV camera only)

Nic MAC address of the host to which the camera is connected
(GEV camera only)

Nic IP address of the host to which the camera is connected
(GEV camera only)

Nic subnet mask of the host to which the camera is connected
(GEV camera only)

getindex()
getVendorName()
getModelName()
getSN()
getDisplayName()
getDevicelD()
getUserlD()
getAccessStatus()
getDeviceClass()
getMAC()

getlP()
getSubnetMask()

getGateway()

getNICMAC()

getNICIP()

getNICSubnetMask()

int

string
string
string
string
string

string

AccessStatus

DeviceClass
string
string
string

string

string
string

string
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Nic gateway of the host to which the camera is connected (GEV
camera only)

Nic description of the host to which the camera is connected
(GEV camera only)

getNICGateway() string

getNICDescription() string

3.2.1 General method

Sample code:
// Get the instance of device manager
DeviceManager deviceManager= DeviceManager.getInstance () ;

// Enumerate device (The enumeration timeout time is 200ms)
List<DeviceInfo> devInfolist = deviceManager.updateDeviceList (200) ;
if (deviceInfolList.size () == 0)

{

// Prompt that no device is enumerated

}

else
{

// Perform operations such as opening device, starting acquisition, etc.
// after enumerating the device successfully

Note:

In addition to the enumeration interface updateDeviceList above, DeviceManager provides another general
enumeration interface updateAllDeviceList:

1) For non-GEV cameras, the two enumeration interfaces are functionally identical.

2) For GEV cameras, the enumeration mechanisms are different:

updateAllDevicelist: Using entire network enumeration, you can enumerate all GEV cameras
on the LAN.

updateDeviceList: Using subnet enumeration, you can only enumerate GEV cameras that are
on the same network segment within the LAN.

3.2.2 No Root permission method

Please see section 1.4.2 for sample code.

Note:

In addition to the start enumeration interface startUpdateDeviceList of the sample code in section 1.4.2,
DeviceManager provides another start enumeration interface startUpdateAllDevicelist:

1) For non- GEV cameras, the two enumeration interfaces are functionally identical.
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2) For GEV cameras, the enumeration mechanisms are different:

startUpdateAllDeviceList: Starting entire network enumeration process of the GEV cameras
and the enumeration process of U3V cameras, you can enumerate all GEV cameras and U3V
cameras in the LAN.

startUpdateDevicelist: Starting subnet network enumeration process of the GEV cameras and
the enumeration process of U3V cameras, you can only enumerate GEV cameras and U3V
cameras that are on the same network segment within the LAN.

3) General enumeration method must be used when only using the non-U3V cameras.
4) Starting the process of no root permission enumeration simultaneously in multiple threads is not

supported.

3.3 Open the device

The user can open the device by the following five different methods:

1) Device openDeviceBySN(String strSN, AccessMode accessMode).

2) Device openDeviceByUserID (String strUserID, AccessMode accessMode).

3) Device openDeviceBylndex(int index, AccessMode accessMode).

4) Device openDeviceBylIP(String strIP, AccessMode accessMode).

5) Device openDeviceByMAC(String strMAC, AccessMode accessMode).

Parameters:
strSN The device serial number
strUserID The user-defined name
index The device index (1, 2, 3...)
striP The device IP address (non- GEV cameras are not support)
strMAC The device MAC address (non- GEV cameras are not support)
Note:

The last two functions are only for GEV cameras.
The user can call the closeDevice interface provided by Device to close the device, and release all
device resources.

Sample code:

// Open device

// Method 1

// Open the device by serial number, or you can input the string of SN, for
// example ”“NC0150120001”

String strSN = devInfolist.get (0).getSN() ;

Device cam = deviceManager.openDeviceBySN (strSN) ;
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// Method 2

// Open the device by user ID

// String strUserID = devInfolist.get (0).getUserID() ;

// Device cam = deviceManager.openDeviceByUserID (strUserID) ;

// Method 3

// Open the device by index, and input 1, 2, 3... Note that the index starts
// at 1

// int index = devInfolList.get(0).getIndex () ;

// Device cam = deviceManager.openDeviceByIndex (index) ;

// The following opening methods are only for GEV cameras

// Method 4

// Open the device by IP address

// String strIP= devInfolList.get (0).getIP() ;

// Device cam = deviceManager.openDeviceByIP(strIP,

// EnumDefineSet.AccessMode.CONTROL) ;

// Method 5

// Open the device by MAC address

// String strMAC= devInfolList.get (0).getMAC ()

// Device cam = deviceManager.openDeviceByMAC (strMAC,

// EnumDefineSet.AccessMode.CONTROL) ;

// Close device
cam.closeDevice () ;

3.4 Acquisition control

The user can call Device.streamOn() and Device.streamOff() to start and stop acquisition after the device is
opened successfully and the camera acquisition parameters are set.

You can get the number of device stream channels through the Device.getStreamChannelNum() interface.
All cameras supported by the current library only have one stream channel.

The first stream channel DataStream class object can be got by Device.getDataStream(0).

Sample code:
// Get DataStream class object
DataStream dataStream = cam.getDataStream(0) ;

// Set the number of images acquisition buffer before starting the
// acquisition. The default number is 5
dataStream.setAcquisitionBufferNumber (10) ;

// Start acquisition
cam.streamOn () ;
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// Image acquisition.. See section 3.5 for details

// If you need to use the getRawImage or getBitmap to call the latest
// acquired image every time, please call dataStream.flushQueue() first
// before calling them

// Stop acquisition
cam.streamOff () ;

3.5 Image acquisition and processing

The DataStream class provides three interfaces (getRawlmage/getBitmap/getimageBySurface) for
acquiring images. Users can select one of them according to the needs. Note that they cannot be used at
the same time.

3.5.1 getRawlmage method

3.5.1.1 Raw image acquisition

Get Raw image using the getRawlmage interface. And the return value is the object of the Rawimage
class.

Sample code:
RawImage rawlImage = null;
try({
// The parameter is timeout time, and its unit is ms
rawlmage = dataStream.getRawImage (500) ;
}
catch (ExceptionSet.Timeout timeout) {
// Timeout is captured. If the timeout is captured during loop cquisition,
// continue directly without printing error message
continue;
}
catch (ExceptionSet exceptionSet) {
// Other exception is captured. If the exception is captured during loop
// acquisition, continue trying to get the image or stop acquisition,
// after printing the exception message
exceptionSet.printStackTrace () ;
// continue;

if (rawImage != null) {
// Get Raw image data
byte[] rawData = rawlImage.getData()

// Process image data as needed
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// Save Raw image
rawlImage.save ("Img0O.raw") ;

}

3.5.1.2 Convert Raw images to RGB images
3.5.1.2.1 Optional method 1

Convert Raw format images to RGB format images by calling the convertToRGB interface. And return the
RGBImage class object.

Sample code:
// Convert Raw format images to RGB format images
RGBImage rgbImage = rawlmage.convertToRGB (
BayerConvertType .NEIGHBOUR, // Neighbourhood method Bayer
// conversion

ValidBit.BITO 7), // The image format is not 8
// bits, take 0~7 bits
false) ; // false means don't reverse

// Improve image quality based on ARGB data. And users can choose whether to
// process according to their needs
// Get the image quality improvement parameter: Gamma
ByteBuffer gammalLut = null;
if (cam.GammaParam.isReadable ()) {
double gammaValue = cam.GammaParam.get () ;
gammalLut = Utility.getGammalLut (gammaValue) ;
}
else({
// When the camera does not support the recommended Gamma value, there
// are two methods to deal with it:
// 1.gammalLut = null;This method does not perform Gamma adjustment

// 2.Given a Gamma value as required,then convert it to gammalut

// Get the image quality improvement parameter: Contrast
ByteBuffer contrastLut = null;
if (cam.ContrastParam.isReadable ()) {
long contrastValue = cam.ContrastParam.get () ;
contrastLut = Utility.getContrastLut (contrastValue)
}
else({
// When the camera does not support the recommended Contrast value, the
// following two methods can be used:
// 1. contrastLut = null;Contrast adjustment is not performed in this
// method
// 2. Given a Contrast value as needed, then convert it to contrastLut
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// Get color correction parameter
long colorCorrectionParam = cam.ColorCorrectionParam.get () ;

// Achieve image quality improvement
rgbImage.imageImprovement (colorCorrectionParam, contrastLut, gammalut) ;

// Get RGB format image data
byte[] rgbData = rgbImage.getDatal() ;

// Process rgbData data as needed ..

// Convert RGB data to ARGB data, then get the Bitmap
ARGBImage argbImage = rgblImage.convertToARGB ((byte) O0xFF); // The parameter
// is the channel value of Alpha

// Get Bitmap from ARGBImage object
Bitmap bitmap = argbImage.getBitmap() ;

3.5.1.2.2 Optional method 2

Convert Raw format images to RGB format images by calling the_convert interface. And return the byte
array.

ANV EE

//Convert Raw format image to RGB

//Create convert objec
ImageFormatConvert imageConvert = new ImageFormatConvert () ;
imageConvert.createImageFormatConvertHandle () ;

// Set convert method
imageConvert.setInterpolationType (BayerConvertType.WEIGHT) ;

// Set valid data bits, 0~7 i
imageConvert.setValidBits (ValidBit.BITO 7) ;

// Set dest image format
imageConvert.setDstFormat (PixelFormatEntry.RGB8) ;

// Image width and height and buffer size
int nWidth = rawImage.getWidth () ;

int nHeight = rawlImage.getHeight () ;

int srcSize = nWidth * nHeight;

// Get dest image size

int dstSize = imageConvert.getBufferSizeForConversion (nWidth, nHeight,
PixelFormatEntry.RGBS8) ;

// Alloc buffer to get dest image

byte[] byRGBData = new byte[dstSize];
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// Convert raw format to RGB format
imageConvert.convert (rawImage.getData (),
srcSize,
byRGBData,
dstSize,
PixelFormatEntry.BAYER RGS,
nWidth,
nHeight,
false) ;

// Do some process such as sharp

3.Programming Guide

sharpen24B (byRGBData, byRGBData, nWidth, nHeight, sharpness);

//It also can get Bitmap form the RGB data
// set dest data format
imageConvert.setDstFormat (PixelFormatEntry.ARGBS8) ;

// Set buffer size

srcSize = nWidth * nHeight * 3;

dstSize = imageConvert.getBufferSizeForConversion (nWidth,
PixelFormatEntry.ARGRBS8) ;

Bitmap bitmap = Bitmap.createBitmap (nWidth,
nHeight,
Bitmap.Config.ARGB 8888) ;

// Convert to get Bitmap object
imageConvert.convert (byRGBData,
srcSize,
bitmap,
dstSize,
PixelFormatEntry.RGBS,
nWidth,
nHeight,
false);

// Destory convert handle
imageConvert.destroyImageFormatConvertHandle () ;

3.5.1.3 Convert Raw images to ARGB images

3.5.1.3.1 Optional method 1

nHeight,

Convert Raw format images to ARGB format images by calling the convertTOARGB interface. And return

the ARGBImage class object.

Sample code:
// Convert Raw format images to ARGB format images
ARGBImage argbImage = rawlmage.convertToARGB (
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BayerConvertType .NEIGHBOUR, // Neighbourhood method Bayer
// conversion

ValidBit.BITO0 7), // The image format is not 8
// bits, take 0~7 bits

false, // false means don't Reverse

(byte) OxFF) ; // Alpha channel value is OxFF

// Improve image quality based on ARGB data. And users can choose whether to
// perform it according to the needs
// Get the image quality improvement parameter: Gamma
ByteBuffer gammalLut = null;
if (cam.GammaParam.isReadable()) {
double gammaValue = cam.GammaParam.get () ;
gammalLut = Utility.getGammalLut (gammaValue) ;
}

else({
// When the camera does not support the recommended Gamma value, the

// following two methods can be used:
// 1l.gammaLut = null;Gamma adjustment is not performed in this method

// 2.Given a Gamma value as required, then convert it to gammalLut

// Get the image quality improvement parameter: Contrast
ByteBuffer contrastLut = null;
if (cam.ContrastParam.isReadable ()) {
long contrastValue = cam.ContrastParam.get ()
contrastLut = Utility.getContrastLut (contrastValue) ;

}
else({
// When the camera does not support getting the recommended Contrast

// value, the following two methods can be used:
// 1l.contrastLut = null;Contrast adjustment is not performed in this

// method

// 2.Given a Contrast value as needed, then convert it to contrastLut

// Get color correction parameter
long colorCorrectionParam = cam.ColorCorrectionParam.get () ;

// Achieve image quality improvement
argbImage.imageImprovement (colorCorrectionParam, contrastLut, gammalLut) ;

// Get ARGB format image data
int[] argbData = argbImage.getData() ;

// Process argbData data as needed

// Get Bitmap from ARGBImage object
Bitmap bitmap = argbImage.getBitmap() ;
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3.5.1.3.2 Optional method 2

M Raw t8z(E5EEH ARGB EZVEHRERAYERO /I convert, IREIRY Bitmap XI5,

Convert Raw format images to ARGB format images by calling the_convert interface. And return the Bitmap
object.

// Convert Raw format image to RGB

// Create convert objec
ImageFormatConvert imageConvert = new ImageFormatConvert () ;
imageConvert.createImageFormatConvertHandle () ;

// Set convert method
imageConvert.setInterpolationType (BayerConvertType.WEIGHT) ;

// Set valid data bits, 0~7 i
imageConvert.setValidBits (ValidBit.BITO 7) ;

// Set dest image format
imageConvert.setDstFormat (PixelFormatEntry.ARGB8) ;

// Image width and height and buffer size
int nWidth = rawImage.getWidth() ;

int nHeight = rawImage.getHeight () ;

int srcSize = nWidth * nHeight;

// Get dest image size

int dstSize = imageConvert.getBufferSizeForConversion (nWidth, nHeight,
PixelFormatEntry.ARGB8) ;

// Set dest image format

imageConvert.setDstFormat (PixelFormatEntry.ARGRB8) ;

// Set buffer size

srcSize = nWidth * nHeight * 3;

dstSize = imageConvert.getBufferSizeForConversion (nWidth , nHeight,
PixelFormatEntry.ARGBS8) ;

// Create Bitmap object

Bitmap bitmap = Bitmap.createBitmap (nWidth,
nHeight,

Bitmap.Config.ARGB 8888) ;

// Convert to get Bitmap object

imageConvert.convert (byRGBData,
srcSize,
bitmap,
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// Destory convert

dstSize,

PixelFormatEntry.BAYER RGS,

nWidth,
nHeight,
false) ;

handle

imageConvert.destroyImageFormatConvertHandle () ;

3.5.2 getBitmap method

3.Programming Guide

getBitmap is an acquisition method provided by DataStream class, which mainly converts a Raw image
that acquired from the camera to a Bitmap to output. The return value is Bitmap type.

The first parameter type is processParam, mainly includes related parameters of image conversion and
image quality improvement. As shown in the following table:

Parameter type Default Parameter description

bayerConvertType

validBit

flip

mirror

imageMirrorMode

colorCorrectionParam

gammalut

contrastLut

alpha

BayerConvertType

ValidBit

boolean

boolean

ImageMirrorMode

long

ByteBuffer

ByteBuffer

Byte

NEIGHBOUR

BITO_7

false

false

HORIZONTAL_MIRROR

null

null

OxFF

Convert Bayer format image to
RGB format image. The default
method is neighbour method
Valid bit selection that
converting a non-8-bit Raw
image to 8-bit Raw image

Whether to flip

Whether to perform image mirror

Mirror mode. The parameter
takes effect when mirror is set to
true.

Color correction parameter, O
means no processing

Gamma LUT, null means no
processing

Contrast LUT, null means no
processing

Alpha channel value

The second parameter is the output parameter of Framelnfo type, mainly contains the basic information of
the acquired image. As shown in the following table:

Image status, its status meaning refers to FrameStatus,
getBitmap interface returns null when status value is not 0.

Information name

status

width
height

int

int

int

Image width

Image height
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offsetX int Get image OffsetX
offsetY int Get image OffsetY
framelD long Frame ID
timestamp long Timestamp

The third parameter is timeout time, it is the maximum blocking time when calling this interface. The unit
is ms.

Sample code:

Bitmap bitmap = null;

ProcessParam processParam = new ProcessParam() ;
FrameInfo frameInfo = new FrameInfo();

// The following code modifies the parameters related to image acquisition
// and processing to non-default values. Do not execute code when the
// default value can meet the needs
// processParam.setBayerConvertType (
// EnumDefineSet.BayerConvertType.NEIGHBOUR); // Set interpolation
// algorithm to edge adaptive

// processParam.setValidBit (
// EnumDefineSet.ValidBit.BIT1 8); // Valid bit selection.

// Camera PixelFormat is valid when set to non-8bits
// processParam.setFlip (true) ; // Flip while

// interpolating
// processParam.setMirror (true) ; // Mirror processing
// processParam.setImageMirrorMode (
EnumDefineSet.ImageMirrorMode.HORIZONTAL MIRROR) ;// Horizontal

// mirror

// Initialize image quality improvement parameters (This step can be
// skipped when you don't need image quality improvement)
// Get image quality improvement parameter: Gamma
if (cam.GammaParam.isReadable ()) {
double gammaValue = cam.GammaParam.get ()
ByteBuffer gammalut = Utility.getGammalLut (gammaValue)
processParam.setGammalLut (gammalLut) ;

}

else({
// When the camera does not support the recommended Gamma value, there
// are two methods to deal with it
// 1l.gammaLut = null;This method does not perform Gamma adjustment

// 2.Given a Gamma value as needed, then convert it to gammalLut
// Get image quality improvement parameter: Contrast

if (cam.ContrastParam.isReadable ()) {
long contrastValue = cam.ContrastParam.get () ;

© China Daheng Group, Inc. Beijing Image Vision Technology Branch 30



™ ‘aine | ANE B 1F 3.Programming Guide

ByteBuffer contrastLut = Utility.getContrastLut (contrastValue)
processParam.setContrastLut (contrastlLut) ;
}
else
// When the camera does not support the recommended Contrast value,
// there are two methods to deal with it:
// 1l.contrastLut = null;This method does not perform Contrast
// adjustment
// 2.Given a Contrast value as needed, then convert it to contrastLut

// Get color correction parameter
processParam.setColorCorrectionParam (cam.ColorCorrectionParam.get () ) ;

try(
// The parameter 1is timeout, and its unit is ms
bitmap = dataStream.getBitmap (processParam, framelInfo, 500);
}
catch (ExceptionSet.Timeout timeout) {
// Timeout is captured. If the timeout is captured during loop
// acquisition, continue directly without printing error messages
continue;

}

catch (ExceptionSet exceptionSet) {

// Other exception is captured. If the exception i1s captured during loop

// acquisition, continue trying to get the image or stop acquisition,
// after printing the exception messages
exceptionSet.printStackTrace () ;

// continue;

if (bitmap != && frameInfo.getStatus () == 0) {

// Process or display bitmap image as needed

3.5.3 getimageBySurface method

getlmageBySurface is an acquisition method provided by DataStream class, which mainly realizes the
function that acquires a Raw format image, converts and processes the image, then displays the image

directly on the widget (Surface).

The first parameter type is Surface, inputs widget class object that needs to display images.

The second parameter type is ProcessParam, mainly includes related parameters of image conversion

and image quality improvement. As shown in the following table:

Parameter type Default Parameter description

The method that converting

bayerConvertType BayerConvertType NEIGHBOUR .
Y yp Y YD Bayer format image to RGB
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format image. The default
method is neighbour method
Valid bit selection that

validBit ValidBit BITO_7 converting non-8-bit Raw image
to 8-bit Raw image

flip boolean false Whether to flip
mirror boolean false Whether to perform image mirror
Mirror mode. The parameter
imageMirrorMode ImageMirrorMode HORIZONTAL_MIRROR | takes effect when mirror is set to
true.
. Color correction parameter, 0
colorCorrectionParam | long 0 P .
means no processing
Gamma LUT, null means no
gammalut ByteBuffer null .
processing
Contrast LUT, null means no
contrastLut ByteBuffer null .
processing
alpha Byte OxFF Alpha channel value

The third parameter is the output parameter of Framelnfo type, mainly contains the basic information of
the acquired image. As shown in the following table:

Image status, reference to FrameStatus for status

status int .

meaning
width int Image width
height int Image height
offsetX int Get image OffsetX
offsetY int Get image OffsetY
framelD long Frame ID
timestamp long Timestamp

The fourth parameter is to save the path and name of the image. When null is inputed, the image is not
saved.

The fifth parameter is timeout time which is the maximum blocking time when calling this interface. The
unit is ms.

Sample code:
ProcessParam processParam = new ProcessParam() ;
FrameInfo frameInfo = new FrameInfol() ;

// The following code modifies the parameters related to image acquisition
// and processing to non-default values. Do not execute the code when the
// default value can meet the needs
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// processParam.setBayerConvertType (
// EnumDefineSet.BayerConvertType.NEIGHBOUR); // Set interpolation

// algorithm to edge adaptive
// processParam.setValidBit (

// EnumDefineSet.ValidBit.BIT1 8); // Valid bit selection,

// valid when PixelFormat is set to non-8 bits
// processParam.setFlip (true) ; // Flip while interpolating
// processParam.setMirror (true) ; // Mirror processing

// processParam.setImageMirrorMode (
EnumDefineSet.ImageMirrorMode.HORIZONTAL MIRROR);// Horizontal
// mirror

// Initialize image quality improvement parameters (This step can be skipped
// if image quality improvement i1s not required)
// Get image quality improvement parameter: Gamma
if (cam.GammaParam.isReadable ()) {
double gammaValue = cam.GammaParam.get (),
ByteBuffer gammalut = Utility.getGammalut (gammaValue)
processParam.setGammalLut (gammalLut) ;
}
else({
// When the camera does not support the recommended Gamma value, there
// are two methods to deal with it:
// 1l.gammaLut = null;This method does not perform Gamma adjustment

// 2.Given a Gamma value as needed, then convert it to gammalLut

// Get image quality improvement parameter: Contrast
if (cam.ContrastParam.isReadable ()) {
long contrastValue = cam.ContrastParam.get () ;
ByteBuffer contrastLut = Utility.getContrastLut (contrastValue)
processParam.setContrastLut (contrastLut) ;
}
else({
// When the camera does not support the recommended Contrast value,
// there are two methods to deal with it
// l.contrastLut = null;This method does not perform Contrast adjustment

// 2. Given a Contrast value as needed, then convert it to contrastLut

// Get color correction parameter
processParam.setColorCorrectionParam(cam.ColorCorrectionParam.get ()) ;

try({
// Try to acquire an image and to display the image on the surface
dataStream.getImageBySurface (
surface,
processParam,
framelInfo,
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null, // Save the path of Raw image, and the
// image is not saved when the null is inputed
500) ; //The unit is ms

}

catch (ExceptionSet.Timeout timeout) {
// Timeout is captured. If the timeout i1s captured during loop
// acquisition, continue directly without printing error messages
continue;

}

catch (ExceptionSet exceptionSet) ({
// Other exception is captured. If the exception is captured during loop
// acquisition, continue trying to get the image or stop acquisition,
//after printing the exception messages

exceptionSet.printStackTrace () ;
// continue;

3.5.4 Image quality improvement

The three kinds of image acquisition interfaces provided by the Java interface library under Android can
improve the image quality. The image quality improvement function mainly includes image processing such
as color correction, Gamma, contrast, etc. The user can perform the function selectively. See the sample
code for the three acquisition methods above for specific usage.

1) Color correction
Device feature name: ColorCorrectionParam

Explanation: Improve the color reproduction of the camera to make the image closer to the visual
perception of the human eye.

2) Gamma adjustment
Gamma value: float, range [0.1, 10.0], default value is 1
Device feature name: GammaParam

Explanation: Gamma adjustment is to make the output of the display as close as possible to the input.
3) Contrast adjustment

Contrast value: int, range [-50, 100], default value is 0

Device feature name: ContrastParam
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Explanation: The brightness ratio between the bright part and the dark part of the image is called contrast.
For images with high contrast, the contour of the subject is clearer and the image is clearer. Conversely,
the image with low contrast has unclear contour and unclear image.
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3.6 Camera control

3.6.1 String Mode Access to feature nodes(New API)

The newly API adds a string feature setting function. All functions of the camera can be implemented using
string feature settings, supporting string function queries, readable and writable queries, and setting and
obtaining feature values.

3.6.1.1 Query of string corresponding to feature
The camera function feature node corresponds to a unique string name, which is saved in the
camera's XML file and can also be queried through the Galaxy Viewer program on Windows. As shown in

the following figure.

> | GALAXY VIEWER

File Show Plugin Settings Tools Help

]

Devices <« MC-1220-U(EDLO1010004) X Features

Eli =l ol N Q
GigE X[ visibility Expert
LAA R (192.168.42.82) Device Common Trigger —Image
@M MER2-501-23GM-P(FKT... Offsety
L2 DrawROI

USB2.0 Interface .
PixelFormat BayerRG8
usB3
ExposureMode Timed

USB3 Vision interface
“M MC-1220-U(EDLOTO100... ExposureTime 30000.0000 (us)
ExposureAuto off
AcquisitionFrameRate 32.3000 (Hz)
CurrentAcquisitionFrameRate

Gain 0.0000 (dB)

UserSet Settings v (@) Auto Polling

@ AutoUpdate ExposureTime|

Hahisng g Min:10.0000 Max:1000000.0000
MC-1220-U
EDL01010004 Name:ExposureTime

e Version |11.11:12.31:99.99

Open Mode Control

ExposureTime
d

As shown above, the string information and feature data type information can be obtained from two
sources.

3.6.1.2 String setting usage

The device class has added feature objects for obtaining various basic types. The list is as follows:

FeatureSet.FloatFeature getFloatFeature(String) Get float type feature object
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FeatureSet.IntFeature getintFeature(String)
FeatureSet.EnumFeature getEnumFeature(String)
FeatureSet.BoolFeature getBoolFeature(String)
FeatureSet.StringFeature getStringFeature(String)
FeatureSet.BufferFeature getBufferFeature(String)

FeatureSet.CommandFeature getCommandFeature(String)
boolean isImplemented();

boolean isReadable();

boolean isWritable ();

Sample code:

// Device is the object after opening the camera

//Get the object of exposure time feature
FeatureSet.FloatFeature exposureTimeObj =

3.Programming Guide

Get integer type feature object
Get Enum type feature object

Get Bool type feature object

Get String type feature object

Get Buffer type feature object

Get Command type feature object

whether the feature have been
implemented

whether the feature are readable

whether the feature are writable

device.getFloatFeature ("ExposureTime") ;

// whether this feature have been implemented

if (exposureTimeObj.isImplemented())
{
//whether the feature are readable
if (exposureTimeObj.isReadable())
{
//Get the min value

double dMinValue = exposureTimeObj.getMin () ;

//Get the max value

double dMaxValue = exposureTimeObj.getMax () ;

//get the current value

double dValue = exposureTimeObj.get () ;

//get the step of adjust

double dMin = exposureTimeObj.getInc()

//get the unit of exposure time
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String strUnit = exposureTimeObj.getUnit () ;

//whether the feature are writable
if (exposureTimeObj.isWritable())

{
exposureTimeObj.set (10000.0) ;

Sample code:

// Device 1s the object after opening the camera

// Get the object of User parameter load command
FeatureSet.FloatFeature CommandFeature =
device.getFloatFeature ("UserSetLoad") ;

// Send command to load the default parameter
commandObj.sendCommand () ;

// Get the object of software trigger command
FeatureSet.FloatFeature CommandSoftTrigger =
device.getFloatFeature ("TriggerSoftware") ;

// Send command to trigger camera acquire a image
CommandSoftTrigger.sendCommand () ;

3.6.2 Direct access to feature nodes (Old API)

The old Java API is used to access cameras. For some new feature nodes, such as Sensor width and
height information, ambient light preset, black level, PGA gain, user data area operation, 2D noise
reduction, multi-source triggering, sequence, flat field correction function, Burst function, serial port
operation, etc., the old interface is not being upgraded or maintained. When encountering these features,
please use string mode to access them.

3.6.2.1 Feature parameter access type

Here are three types of access to feature parameter: whether it is implemented, readable, or writable. The
interfaces are designed as follows:

boolean isimplemented(); Is this current feature controller support this feature
boolean isReadable(); Is this feature readable
boolean isWritable(); Is this feature writable
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It is recommended that the user query the access type of the feature before operating the feature
parameter.

Sample code:
// Whether the function is implemented
DataStream dataStream = cam.getDataStream(0) ;
boolean isImplemented = dataStream.StreamTransferSize.isImplemented()
if (isImplemented)
{
// Is this writable
boolean isWritable = dataStream.StreamTransferSize.isWritable();
if(isWritable)
{
// Set the size of URB
dataStream.StreamTransferSize.set (512*1024) ;

// Is this readable
boolean isReadable = dataStream.StreamTransferSize.isReadable () ;
if (isReadable)

{
// Get the current size of URB

long transferSize = dataStream.StreamTransferSize.get ()

}

3.6.2.2 Feature control

Two types of feature control are available:Device feature parameter and Stream feature parameter.

The difference is that the control functions of the feature parameters are different:

1) Device feature parameter: Device information, such as width, height, exposure, gain, etc.

2) Stream feature parameter: Feature related to acquisition control and the acquisition of data statistics.

Interface calls are classified according to the type of feature parameters:

Int (IntFeature):

Related interfaces:

void set(long value); // Set

long get(); // Get

long getMin(); // Get the minimum
long getMax(); // Get the maximum
long getinc(); // Get the step

Sample code:
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// Get the maximum width of the image
long max = cam.Width.getMax () ;

// Set the current image width to the maximum
cam.Width.set (max) ;

// Get the width of current image
long value = cam.Width.get () ;

Float (FloatFeature):

Related interfaces:
void set(double value); // Set
double get(); // Get
double getMin(); // Get the minimum
double getMax(); // Get the maximum
double getinc(); // Get the accuracy

Sample code:
// Get the maximum settable value of the exposure time

double max = cam.ExposureTime.getMax () ;

// Set the current exposure time to 10ms
cam.ExposureTime.set (10000) ;

// Get the current exposure time
double curValue = cam.ExposureTime.get () ;

Enum (EnumFeature):

Related interfaces:

Void set(long enumValue); // Set
long get(); // Get
List<EnumDescription> getRange(); // Get the list of enumeration range

Sample code:
// Get the settable range of enum value
List<EnumDescription> enumDescList = cam.BalanceWhiteAuto.getRange () ;

// Set the current enum value (enable continuous automatic white balance)
cam.BalanceWhiteAuto.set (EnumDefineSet.AutoEntry.CONTINUOUS.getValue()) ;

// Get the current status of automatic white balance
long value = cam.BalanceWhiteAuto.get ()

Bool (BoolFeature) :
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Related interfaces:

void set(boolean boolValue); // Set
boolean get(); // Get
Sample code:

// Set the current bool value
cam.LineInverter.set (true) ;

// Get bool wvalue
boolean lineInverterValue = cam.LinelInverter.get ()

String (StringFeature) :

Related interfaces:

3.Programming Guide

void set(String value); // Set
String get(); // Get
int getMaxLength(); // Get the maximum length value of string feature

Sample code:
// Get the maximum length of string
int maxLength = cam.DeviceUserID.getMaxLength () ;

//Get the current value of string
String curValue = cam.DeviceUserID.get ()

// Set the value of string
cam.DeviceUserID.set ("cam0") ;

Buffer(BufferFeature):

Related interfaces:

void set(ByteBuffer data); // Set
ByteBuffer get(); // Get
int getLength(); // Get the length of Buffer feature

Sample code:
// Get the length of buffer data
int bufferlLength = cam.LUTValueAll.getLength();

// Get chunk data (LUT)
ByteBuffer bufferData = cam.LUTValueAll.get () ;

// Set chunk data (LUT)
cam.LUTValueAll.set (bufferData) ;
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Command (CommandFeature) :

Related interface:
void sendCommand(); // Send command

Sample code:
// Send command: software trigger
cam.TriggerSoftware.sendCommand () ;

3.7 Import and export camera configuration

The fuction to export camera configuration files allows you to save the current values of all camera settable
parameters to a local file and import them into the camera when needed. Users can export multiple
configuration files and then import different parameters as needed.

Sample code:
// Export camera configuration parameter file
cam.exportConfigFile ("config0.txt") ;

// Import camera configuration parameter file
cam.importConfigFile ("config0.txt", false) ;

3.8 Exceptions

When an exception occurs inside the calling interface function, the error handling mechanism detects and
throws different types of exception, and the exception types inherit from ExceptionSet.

3.8.1 Sample code

A typical error handling sample code is as follows:

Device cam = ;

Try

{

// When the interface function is called, the function throws an exception
// internally

Device cam = deviceManager.openDeviceByIndex (1) ;

}

Catch (ExceptionSet exceptionSet)

{

exceptionSet.printStackTrace () ;

The user can also perform classification processing by testing the specific type of error captured:
RawImage rawlmage = ;
try({
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// The parameter is timeout time,

rawlmage =

}

3.Programming Guide

and its unit is ms

dataStream.getRawImage (500) ;

catch (ExceptionSet.Timeout timeout) {

// Timeout is captured.

// acquisition,
continue;

}

If the timeout is captured during loop
continue directly without printing error messages

catch (ExceptionSet exceptionSet) {

// Other exception is captured.

// acquisition,

If the exception is captured during loop

continue trying to acquire the image or stop acquisition,

// after printing the exception messages

exceptionSet.printStackTrace () ;

// continue;

3.8.2 Exception type

Exception type
UnexpectedError
NotFoundTL
NotFoundDevice
OffLine
InvalidParameter
InvalidHandle
InvalidCall
InvalidAccess
NeedMoreBuffer
FeatureTypeError
OutOfRange
Notlmplemented
NotlnitApi

Timeout
ParameterTypeError
RepeatOpened
NotSupported
PixelFormatNotSupport
OutOfMemory
OnlySupportAndroid

SavelmageError

Unexpected exception
Not found TL

Not found device
Camera offline

Invalid parameter

Invalid handle

Invalid call

Invalid access
Insufficient buffer
Feature type error

Out of range

Function is not implemented
Not initialized

Timeout

Parameter type error
Repeat opened
Unsupported function
Unsupported pixel format
Out of memory

Android support only

Save image error
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SavelmageNoPermission
BitmapError
CpuNotSupportAccelerate

NativeWindowError

3.Programming Guide

No permission to save image

Errors in operating bitmap

Cpu does not support image processing library
acceleration

Errors in operating surface
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4 FAQ
1 Cannot enumerate U3V devices under Please use the no Root permission enumeration
" Android method
How to display the description for each
2. interface in the Android Studio Import Javadoc, see the section 2.1.3 for details

development environment
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5 Appendix

5.1 Feature parameter

Note: MER-GEV: Mercury (Gen 1) GEV camera. MER-U3V: Mercury (Gen 1) USB3.0 camera. MER-U2:
Mercury (Gen 1) USB2.0 camera. MER2-GEV: Mercury2 (Gen 2) GEV camera.

5.1.1 Device feature parameter

Feature parameter Explanation Feature class Camera
Devicelnformation Section MER-U3V

DeviceVendorName Device vendor name StringFeature

DeviceModelName Device model name StringFeature \/
DeviceFirmwareVersion Device firmware version StringFeature \
DeviceVersion Device version StringFeature \
DeviceSerialNumber Device serial number StringFeature \
FactorySettingVersion Factory setting version StringFeature \
DeviceUserID User-defined name StringFeature \

Device link selector, see C
DevicelLinkSelector Software Development IntFeature \
Manual for details

DeviceLinkThroughputLimit Device link throughput limit IntFeature \
DeviceLinkThroughputLimitMod Device link throughput limit mode, see

e SwitchEntry for details EnumFeature v
DeviceLinkCurrentThroughput Elrjgfgnr:;iv'ce link IntFeature \
DeviceReset Device reset CommandFeature
TimestampTickFrequency Timestamp tick frequency IntFeature

TimestampLatch Timestamp latch CommandFeature
TimestampReset Timestamp reset CommandFeature
TimestampLatchReset Timestamp latch reset CommandFeature
TimestampLatchValue Timestamp latch value IntFeature

SensorWidth Sensor width IntFeature \
SensorHeight Sensor height IntFeature \
WidthMax Maximum width IntFeature \
HeightMax Maximum height IntFeature \
OffsetX Horizontal offset IntFeature \
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OffsetY

Width

Height
BinningHorizontal
BinningVertical
DecimationHorizontal
DecimationVertical

PixelSize

PixelColorFilter

PixelFormat

ReverseX

ReverseY

TestPattern

TestPatternGeneratorSelector

RegionSendMode

RegionMode

RegionSelector

CenterWidth
CenterHeight

BinningHorizontalMode

BinningVerticalMode

SensorShutterMode

TransportLayer Section

PayloadSize
CenterWidth
CenterHeight

Vertical offset

Image width

Image height

Horizontal Binning

Vertical Binning

Horizontal decimation

Vertical decimation

Pixel size, see PixelSizeEntry for details

Bayer format, see PixelColorFilterEntry
for details

Pixel format, see PixelFormatEntry for
details

Horizontal reverse
Vertical reverse

Test pattern, see TestPatternEntry for
details

Test pattern generator selector, see C
Software Development Manual and
TestPatternGeneratorSelectorEntry for
details

ROI send mode, see
RegionSendModeEntry for details

Region mode, see SwitchEntry for
details

Region selector, see C Software
Development Manual and
RegionSelectorEntry for details

Center width
Center height

Horizontal Binning mode, see
BinningHorizontalModeEntry for details

Vertical Binning mode, see
BinningVerticalModeEntry for details

Sensor exposure mode, see

SensorShutterModeEntry for details

Payload size
Center width

Center height

IntFeature
IntFeature
IntFeature
IntFeature
IntFeature
IntFeature
IntFeature

EnumFeature

EnumFeature

EnumFeature

BoolFeature

BoolFeature

EnumFeature

IntFeature

IntFeature

5.5

<2 2 2 2 2 2 2 2 2

<. 2 2 2

EnumFeature v

EnumFeature v

EnumFeature v

EnumFeature v

\/*
\/*

EnumFeature

EnumFeature

EnumFeature v

IntFeature v
IntFeature v
IntFeature v
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GevCurrentlPConfigurationLLA

GevCurrentlPConfigurationDH
CP

GevCurrentlPConfigurationPers
istentlP

EstimatedBandwidth
GevHeartbeatTimeout
GevSCPSPacketSize
GevSCPD
GevLinkSpeed

Configuring IP in LLA mode BoolFeature

Configuring IP in DHCP mode BoolFeature

Configuring IP in permanent IP mode BoolFeature

Estimated bandwidth IntFeature
Heartbeat timeout time IntFeature
Stream channel packet size IntFeature
Stream channel packet delay IntFeature
Link speed IntFeature

5.0

DigitallO Section

UserOutputSelector

UserOutputValue

UserOutputMode

StrobeSwitch

LineSelector

LineMode

LineSource

Linelnverter
LineStatus

LineStatusAll

User-defined output selector, see C

Software Development Manual and EnumFeature
UserOutputSelectorEntry for details
User-defined output value BoolFeature
User 10O output mode, see EnumFeature
UserOutputModeEntry for details [
Strobe switch, see SwitchEntry for

. SWIChENTY EnumFeature
details I
Line selector, see C Software
Development Manual and EnumFeature
LineSelectorEntry for details
Line mode, see LineModeEntry for

. EnumFeature
details I
Line output source, see EnumPEeature
LineSourceEntry for details -
Line level inversion BoolFeature
Line status BoolFeature
Status of all lines IntFeature

\/

<. 2 2

\/

AnalogControls Section MER-U3V

GainAuto

GainSelector

BlackLevelAuto

BlackLevelSelector

Automatic gain, see AutoEntry for

. EnumFeature
details I
Gain channel selector, see C Software
Development Manual and EnumFeature
GainSelectorEntry for details
Automatic black level, see AutoEntry for

: EnumFeature
details
Black level channel selector, see C
Software Development Manual and EnumFeature

BlackLevelSelectEntry for details

\/
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. Automatic white balance, see AutoEntry
BalanceWhiteAuto . EnumFeature v
for details
White balance channel selector, see C
BalanceRatioSelector Software Development Manual and EnumFeature \
BalanceRatioSelectorEntry for details
BalanceRatio White balance ratio FloatFeature v
DeadPixelCorrect Dead pixel correction EnumFeature \
Gain Gain FloatFeature v
BlackLevel Black level FloatFeature v

GammaEnable Gamma enable BoolFeature

Gamma mode, see GammaModeEntry

GammaMode for details blieen
Gamma Gamma FloatFeature
DigitalShift Digital shift IntFeature
ADCLevel AD conversion level IntFeature
HBIlanking Horizontal blanking IntFeature
VBlanking Vertical blanking IntFeature
UserPassword User encryption zone password StringFeature
VerifyPassword User encryption zone verify password StringFeature
UserData User encryption zone content BufferFeature
ExpectedGrayValue Expected gray value IntFeature \
Auto exposure, auto gain, lighting
AALightEnvironment environment type, see EnumFeature
AALightEnvironmentEntry for details
ImageGrayRaiseSwitch Imgge gray value raise switch, see EnumFeature
SwitchEntry for details
AAROIOffsetX Auto adjust the X offset of ROI IntFeature
AAROIOffsetY Auto adjust the Y offset of ROI IntFeature
AAROIWidth Auto adjust the width of ROI IntFeature
AAROIHeight Auto adjust the height of ROI IntFeature
AutoGainMin Minimum automatic gain FloatFeature
AutoGainMax Maximum automatic gain FloatFeature

AutoExposureTimeMin
AutoExposureTimeMax
ContrastParam
ColorCorrectionParam

AWBROIOffsetX

Minimum automatic exposure
Maximum automatic exposure
Contrast parameter

Color correction parameter

The X coordinate of

FloatFeature
FloatFeature
IntFeature
IntFeature

IntFeature

<2 2 2 2 2 2 2 2 2 2 2
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automatic white balance ROI
The Y coordinate of automatic white
AWBROIOffsetY IntFeature v
balance ROI -
. The width of automatic white balance
AWBROIWidth IntFeature \
ROI
. The height of automatic white balance
AWBROIHeight ¢ IntFeature N
ROI
GammaParam Gamma parameter FloatFeature \
Automatic white balance lamp house,
AWBLampHouse i EnumFeature
priou see AWBLampHouseEntry for details =numreature v
Sharpening mode, see SwitchEntry for
SharpnessMode _p g SWICHERTY EnumFeature \
details
Sharpness Sharpness FloatFeature \
Framelnformation Image frame information BufferFeature
UserSetControl Section
UserSetLoad Load the user set CommandFeature v
UserSetSave Save the user set CommandFeature v
User set selector, see C Software
UserSetSelector Development Manual and UserSetEntry EnumFeature \
for details
Default the user set, see UserSetEntry
UserSetDefault . EnumFeature v
for details
LUT Section
LUTValueAll LUT content BufferFeature \
LUT selector, see C Software
LUTSelector Development Manual and EnumFeature \
LutSelectorEntry for details
LUTEnable LUT enable BoolFeature
LUTIndex LUT index IntFeature
LUTValue LUT value IntFeature

Color Transformation Control MER-U3V

Color transformation mode, see

ColorTransformationMode ColorTransformationModeEntry for EnumFeature
details
ColorTransformationEnable Color transformation enable BoolFeature

Color transformation matrix value
ColorTransformationValueSelec selector, see
tor ColorTransformationValueSelectorEntry
for details

EnumFeature
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ColorTransformationValue \C/:;)Ill?er transformation matrix FloatFeature
ChunkModeActive Chunk data enable BoolFeature \
ChunkEnable Single chunk data enable BoolFeature \

Chunk data selector, see C Software
ChunkSelector Development Manual and EnumFeature \
ChunkSelectorEntry for details

Device Feature MER-U3V

DeviceCommandTimeout Device command timeout IntFeature
DeviceCommandRetryCount Device command retry count IntFeature
AcquisitionControl Section
FrameBufferOverwrite Active Frame buffer overwrite enable BoolFeature v
TriggerSoftware Software trigger CommandFeature \
TransferStart Start transfer CommandFeature v
. Acquisition mode, see
AcquisitionMode o ’ _ EnumFeature v
q AcquisitionModeEntry for details -
. Trigger mode, see SwitchEntry for
TriggerMode 99 SWRCAENTY EnumFeature \
details
. o Trigger activation, see
TriggerActivation . o . EnumFeature v
99 TriggerActivationEntry for details I
ExposureAuto Auto exposure, see AutoEntry for details EnumFeature \
. Trigger source, see TriggerSourceEntr
TriggerSource 99 . 4 Y EnumFeature \
for details
ExposureMode Exposure mode, see EnumFeature v
P ExposureModeEntry for details I
Trigger type selector, see C Software
. Development
TriggerSelector ) EnumFeature v
99 Manual and TriggerSelectorEntry for [
details
Transfer control mode, see
TransferControlMode ' . EnumFeature v
TransferControlModeEntry for details [
. Transfer operation mode, see
TransferOperationMode . ' . EnumFeature v
P TransferOperationModeEntry for details —
o Acquisition frame rate adjustment mode,
AcquisitionFrameRateMode g . .] EnumFeature \
see SwitchEntry for details
. . Fixed pattern noise correct mode, see
FixedPatternNoiseCorrectMode ) P . EnumFeature v
SwitchEntry for details —
ExposureTime ExposureTime FloatFeature \
TriggerFilterRaisingEdge Raising edge trigger filter FloatFeature \
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TriggerFilterFallingEdge
TriggerDelay
AcquisitionFrameRate
CurrentAcquisitionFrameRate

TransferBlockCount
TriggerSwitch

AcquisitionSpeedLevel
AcquisitionFrameCount

AcquisitionBurstFrameCount
AcquisitionStatusSelector

AcquisitionStatus

ExposureDelay

Falling edge trigger filter
Trigger delay

Acquisition frame rate
Current acquisition frame rate

Transfer block count

External trigger switch, see SwitchEntry

for details
Acquisition speed level
Acquisition frame count

Acquisition burst frame count

Acquisition status selector, see C
Software Development Manual and
AcquisitionStatusSelectorEntry for

details
Acquisition status

Exposure delay

FloatFeature
FloatFeature
FloatFeature
FloatFeature

IntFeature
EnumFeature

IntFeature
IntFeature

IntFeature

EnumFeature

BoolFeature

FloatFeature

5.0

<. 2 2 2 =2

CounterAndTimerControl Section

TimerSelector

TimerDuration

TimerDelay

TimerTriggerSource

CounterSelector

CounterEventSource

CounterResetSource

Selects which Counter to configure,

see TimerSelectorEntry for details

Sets the duration (in microseconds) of

the Timer pulse

Sets the duration (in microseconds) of
the delay to apply at the reception of a
trigger before starting the Timer

Selects the source of the trigger to start

the Timer, see

TimerTriggerSourceEntry for details

Selects which Counter to configure,

see CounterSelectorEntry for details

Selects the events that will be the
source to increment the Counter, see

CounterEventSourceEntry for details

Selects the signals that will be the
source to reset the Counter, see

CounterResetSourceEntry for details

EnumFeature

FloatFeature

FloatFeature

EnumFeature

EnumFeature

EnumFeature

EnumFeature
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Selects the Activation mode of the
CounterResetActivation Counter Reset Source signal , see EnumFeature

CounterResetActivationEntry for details

Does a software reset of the selected
CounterReset . CommandFeature
Counter and starts it

CenterWidth, CenterHeight (V' *) only support binocular cameras based on MER-U3V.

5.1.2 Stream feature parameter

Feature parameter Explanation Feature class MER-U3V

StreamAnnouncedBufferCount Announced Buffer count IntFeature

Delivered frame count (including

StreamDeliveredFrameCount . IntFeature v
incomplete frames) -
The number of lost frames caused b
StreamLostFrameCount . . y IntFeature v
insufficient Buffer -
StreamlIncompleteFrameCount Delivered incomplete frame count IntFeature v
. Delivered packet
StreamDeliveredPacketCount P IntFeature v
count -
StreamResendPacketCount Resend packet count IntFeature
StreamRescuedPacketCount Rescued packet count IntFeature
Resend command
StreamResendCommandCount IntFeature
count -
Unexpected packet
StreamUnexpectedPacketCount P P IntFeature
count
Maximum resend packet count in one
MaxPacketCountlnOneBlock P IntFeature
block -
Maximum packet count in one resend
MaxPacketCountinOneCommand P IntFeature
command E—
ResendTimeout Resend timeout time IntFeature
. Maximum waitin
MaxWaitPacketCount g IntFeature
packet count -
Resend mode, see SwitchEntry for
ResendMode . EnumFeature
details —
StreamMissingBlockIDCount Missing BlockID count IntFeature
BlockTimeout Data block timeout time IntFeature

Maximum number of Buffer in the
MaxNumQueueBuffer L IntFeature
acquisition queue

PacketTimeout Packet timeout time IntFeature

StreamTransferSize Transfer data block size IntFeature v
Transfer data block

StreamTransferNumberUrb IntFeature v
number
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5.2 Function class definition

5.2.1 Feature

It is responsible for checking the basic functions of various data type functions: get the function name, test
if they are implemented, readable and writable.

The Feature class is the parent of the IntFeature/FloatFeature/EnumFeature/BoolFeature/StringFeature
/BufferFeature/ CommandFeature.

5.2.1.1 Interface list

String getName(); The string of getting function name

boolean isImplemented(); Test if the feature is implemented

boolean isReadable(); Test if the feature is readable

boolean isWritable (); Test if the feature is writable
Sample code:

// Get function name

String strName = cam.StreamTransferSize.getName () ;

// Whether the function is implemented
boolean isImplemented = cam.StreamTransferSize.isImplemented() ;
if (isImplemented)
{
// Is this writable
boolean isWritable = cam.StreamTransferSize.isWritable() ;
if (isWritable)
{
// Set the size of URB
cam.StreamTransferSize.set (512*1024) ;

// Is this readable
boolean isReadable = cam.StreamTransferSize.isReadable() ;
if (isReadable)

{
// Get the current size of URB
long transferSize = cam.StreamTransferSize.get ()

}

5.2.1.2 Interface description
5.2.1.2.1 getName
Declarations:

String Feature.getName();
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Descriptions:
Get function name

Returns:

true: Implemented
false: Unimplemented

Exceptions:

Getting function name fails, return ™.
5.2.1.2.2 islmplemented
Declarations:

boolean Feature.isimplemented();
Descriptions:

Test if the feature parameter is implemented
Returns:

true: Implemented
false: Unimplemented

Exceptions:

1) If the feature parameter is invalid, return false.

2) If getting whether the feature parameter is implemented fails due to other reasons, an exception is
thrown. See section 3.8.2 for details.

5.2.1.2.3 isReadable
Declarations:

boolean Feature.isReadable();
Descriptions:

Test if the feature parameter is readable
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Returns:

true: Readable
false: Unreadable

Exceptions:

1) If the function is not implemented, return false.
2) If getting whether the feature parameter is readable fails, an exception is thrown. See section 3.8.2
for details.

5.2.1.2.4 isWritable
Declarations:

boolean Feature.isWritable();
Descriptions:

Test if the feature parameter is writable
Returns:

true: Writable
False: Unwritable

Exceptions:

1) If the function is not implemented, return false.
2) If getting whether the feature parameter is writable fails, an exception is thrown. See section 3.8.2 for
details.

5.2.2 IntFeature

It is responsible for checking and controlling the camera's int feature, inherited from the Feature class.

5.2.2.1 Interface list

String getName(); The string of getting function name
boolean islmplemented(); Test if the feature is implemented
boolean isReadable(); Test if the feature is readable
boolean isWritable (); Test if the feature is writable

long getMin(); Get the minimum parameter
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long getMax(); Get the maximum parameter
long getinc(); Get the step of the parameter
long get(); Get the value of the parameter
void set(long value); Set the value of the parameter
Sample code:

// Get the maximum image width
long max = cam.Width.getMax () ;

// Set the current image width to the maximum
cam.Width.set (max) ;

// Get the width of the current image
long value = cam.Width.get () ;

5.2.2.2 Interface description
5.2.2.2.1 getMin
Declarations:

long IntFeature.getMin();
Descriptions:

Get the minimum
Returns:

Minimum
Exceptions:

If getting the minimum fails, an exception is thrown. See section 3.8.2 for exception type details.
5.2.2.2.2 getMax
Declarations:

long IntFeature.getMax();
Descriptions:

Get the maximum
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Returns:

Maximum
Exceptions:

If getting the maximum fails, an exception is thrown. See section 3.8.2 for exception type details.
5.2.2.2.3 getStep
Declarations:

long IntFeature.getStep();
Descriptions:

Get the value of step
Returns:

Step
Exceptions:

If getting the value of step fails, an exception is thrown. See section 3.8.2 for exception type details.
5.2.2.2.4 get
Declarations:

IntFeature.get();
Descriptions:

Get the int value
Returns:

The int value got
Exceptions:

If getting the int value unsuccessfully, an exception is thrown. See section 3.8.2 for exception type
details.
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5.2.2.25 set
Declarations:

void IntFeature.set(long value);
Parameters:

[in] value Set the int value
Returns:

Int value

Exceptions:

5.0

If setting the int feature unsuccessfully, an exception is thrown. See section 3.8.2 for exception type

details.

5.2.3 FloatFeature

It is responsible for checking and controlling the camera'’s float feature, inherited from the Feature class.

5.2.3.1 Interface list

String getName(); The string of getting function name
boolean isimplemented(); Test if the feature is implemented
boolean isReadable(); Test if the feature is readable

boolean isWritable (); Test if the feature is writable

double getMin(); Get the minimum value of the parameter
double getMax(); Get the maximum value of the parameter
boolean haslinc(); Test if there is a step

double getinc(); Get the step of the parameter

String getUnit(); Get the unit

double get(); Get the parameter value

void set(double value); Set the parameter value

Sample code:
// Get the maximum settable value of the exposure time
double max = cam.ExposureTime.getMax () ;

// Set the current exposure time to 10ms
cam.ExposureTime.set (10000) ;
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// Get the current value of exposure time
double curValue = cam.ExposureTime.get () ;

5.2.3.2 Interface description
5.2.3.2.1 getMin
Declarations:
double FloatFeature.getMin();
Descriptions:
Get the minimum
Returns:
Minimum
Exceptions:
If getting the minimum fails, an exception is thrown. See section 3.8.2 for exception type details.
5.2.3.2.2 getMax
Declarations:
double FloatFeature.getMax();
Descriptions:
Get the maximum
Returns:
Maximum
Exceptions:
If getting the maximum fails, an exception is thrown. See section 3.8.2 for exception type details.
5.2.3.2.3 hasinc

Declarations:

© China Daheng Group, Inc. Beijing Image Vision Technology Branch 60



wm ‘e | ANE E] R
5.043%=
boolean FloatFeature. hasinc();
Descriptions:
Test if the step is supported
Returns:
If the step is supported
Exceptions:
If the execution fails, an exception is thrown. See section 3.8.2 for exception type details.
5.2.3.2.4 getinc
Declarations:
double FloatFeature.getinc();
Descriptions:
Get the step
Returns:
Step
Exceptions:
If getting the value of step fails, an exception is thrown. See section 3.8.2 for exception type details.
5.2.3.2.5 getUnit
Declarations:
String FloatFeature.getUnit();
Descriptions:
Get the unit
Returns:

Unit
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Exceptions:

If getting the unit fails, an exception is thrown. See section 3.8.2 for exception type details.
5.2.3.2.6 get
Declarations:

double FloatFeature.get();
Descriptions:

Get the value of float feature
Returns:

The float feature value got
Exceptions:

If getting the float feature value unsuccessfully, an exception is thrown. See section 3.8.2 for exception
type details.

5.2.3.2.7 set
Declarations:

void FloatFeature.set(double value);
Descriptions:

Set the value of float feature
Parameters:

[in] value The set value of float
Exceptions:

If setting the float feature unsuccessfully, an exception is thrown. See section 3.8.2 for exception type
details.

© China Daheng Group, Inc. Beijing Image Vision Technology Branch 62



m ‘ane | AHBE R
5.0

5.2.4 EnumFeature

It is responsible for checking and controlling the camera's enum feature, inherited from the Feature class.

5.2.4.1 Interface list

String getName(); The string of getting function name
boolean isimplemented(); Test if the feature is implemented
boolean isReadable(); Test if the feature is readable
boolean isWritable (); Test if the feature is writable
List<EnumDescription> getRange(); Get the list of supported enum
long get(); Get the parameter value

void set(long value); Set the parameter value

The information in EnumDescription are as follows:

value Enum value
symbolic The description of enum
Sample code:

// Get the settable range of the enum value
List<EnumDescription> enumDesclList = cam.BalanceWhiteAuto.getRange () ;

// Set the current enum value (enable continuous automatic white balance)
cam.BalanceWhiteAuto.set (CONTINUOUS.getValue ()) ;

// Get the status of the current automatic white balance

long value = cam.BalanceWhiteAuto.get ()

5.2.4.2 Interface description
5.2.4.2.1 getRange
Declarations:
List<EnumDescription> EnumFeature.getRange();
Descriptions:
Get the list of supported enum
Returns:

The list of supported enum
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Exceptions:

If getting the range of enmu feature unsuccessfully, an exception is thrown. See section 3.8.2 for
exception type details.

52422 get
Declarations:

long EnumFeature.get();
Descriptions:

Get the value of the enum feature
Returns:

The value of the enum feature
Exceptions:

If getting enmu feature unsuccessfully, an exception is thrown. See section 3.8.2 for exception type
details.

52423 set
Declarations:

void EnumFeature.set( long enumValue);
Descriptions:

Get the value of the enum feature
Parameters:

[in] enumValue The set value of enmu
Exceptions:

If setting enmu feature unsuccessfully, an exception is thrown. See section 3.8.2 for exception type
details.
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5.2.5 BoolFeature

It is responsible for checking and controlling the camera's bool feature, inherited from the Feature class.

5.2.5.1 Interface list

String getName(); The string of getting function name
boolean isimplemented(); Test if the feature is implemented
boolean isReadable(); Test if the feature is readable
boolean isWritable (); Test if the feature is writable
boolean get(); Get the parameter value

void set(boolean value); Set the parameter value

Sample code:
// Set the current value of bool
cam.LineInverter.set (true) ;

// Get the value of bool

boolean value = cam.LinelInverter.get ()

5.2.5.2 Interface description
5.2.5.2.1 get
Declarations:

boolean BoolFeature.get();
Descriptions:

Get the value of bool feature
Returns:

The bool value got
Exceptions:

If getting bool value unsuccessfully, an exception is thrown. See section 3.8.2 for exception type
details.

5.25.2.2 set
Declarations:

void BoolFeature.set(boolean value);
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Descriptions:
Set the value of bool feature
Parameters:
[in] value  The value of bool

Exceptions:

If setting bool value unsuccessfully, an exception is thrown. See section 3.8.2 for exception type details.

5.2.6 StringFeature

It is responsible for checking and controlling the camera's string feature, inherited from the Feature class.

5.2.6.1 Interface list

String getName(); The string of getting function name

boolean isimplemented(); Test if the feature is implemented

boolean isReadable(); Test if the feature is readable

boolean isWritable (); Test if the feature is writable

int getMaxLength(); Get the maximum length that a string can be set
String get(); Get the parameter value

void set(String value); Set the parameter value

Sample code:
// Get the maximum length of string feature
int maxLength = cam.DeviceUserID.getMaxLength () ;

// Get the current value of string feature
String curValue = cam.DeviceUserID.get () ;

// Set the value of string feature
cam.DeviceUserID.set ("MyUserID") ;

5.2.6.2 Interface description
5.2.6.2.1 getMaxLength
Declarations:

int StringFeature.getMaxLength();
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Descriptions:
Get the maximum length that a string feature can be set
Returns:
The maximum length that a string feature can be set
Exceptions:

If getting the maximum length of the string feature unsuccessfully, an exception is thrown. See section
3.8.2 for exception type detalils.

5.2.6.2.2 get
Declarations:

String StringFeature.get();
Descriptions:

Get the value of string
Returns:

The string value got
Exceptions:

If getting the string value unsuccessfully, an exception is thrown. See section 3.8.2 for exception type
details.

5.2.6.2.3 set
Declarations:
void StringFeature.set(String value);
Descriptions:
Get the value of string
Parameters:

[in] value The set value of string
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Exceptions:

5.0

If setting the string value unsuccessfully, an exception is thrown. See section 3.8.2 for exception type

details.

5.2.7 BufferFeature

It is responsible for checking and controlling the camera'’s Buffer, inherited from the Feature class.

5.2.7.1 Interface list

String getName();

boolean isimplemented();

boolean isReadable();

boolean isWritable ();

int getLength();

ByteBuffer get();

void set(ByteBuffer value);
Sample code:

// Get the length of buffer data

The string of getting function name
Test if the feature is implemented
Test if the feature is readable

Test if the feature is writable

Get the length of the Buffer

Get the parameter value

Set the parameter value

int bufferlLength = cam.LUTValueAll .getLength() ;

// Get the chunk data (LUT)

ByteBuffer bufferData = cam.LUTValueAll.get ()

// Set the chunk data (LUT)
cam.LUTValueAll.set (bufferData) ;

5.2.7.2 Interface description
5.2.7.2.1 getLength
Declarations:

int BufferFeature.getLength();
Descriptions:

Get the length of the Buffer
Returns:

The length of the Buffer

Exceptions:
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If getting the length of the Buffer unsuccessfully, an exception is thrown. See section 3.8.2 for
exception type details.

5.2.7.2.2 get
Declarations:

ByteBuffer BufferFeature.get();
Descriptions:

Get the data of Buffer
Returns:

ByteBuffer object
Exceptions:

If getting the data of Buffer unsuccessfully, an exception is thrown. See section 3.8.2 for exception
type details.

5.2.7.23 set
Declarations:

void BufferFeature.set(ByteBuffer value);
Descriptions:

Set the data of Buffer
Parameters:

[in] value Set the value of the Buffer
Exceptions:

If setting the Buffer unsuccessfully, an exception is thrown. See section 3.8.2 for exception type details.

5.2.8 CommandFeature

It is responsible for the command feature function of the camera, inherited from the Feature class.
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5.2.8.1 Interface list

String
boolean
boolean
boolean
void

Sample code:

getName();
isimplemented();
isReadable();
isWritable ();
sendCommand();

// Send software trigger command

cam.TriggerSoftware.sendCommand () ;

5.2.8.2 Interface description

5.2.8.2.1 sendCommand

Declarations:

void CommandFeature.sendCommand();

Descriptions:

Send command

Exceptions:

5.0

The string of getting function name
Test if the feature is implemented
Test if the feature is readable

Test if the feature is writable

Send command

If sending the command unsuccessfully, an exception is thrown. See section 3.8.2 for exception type

details.

5.2.9 StaticDefectCorrection

The sturct of static bad point correction.

5.2.9.1 EOMNER
int width;
int height;
int offsetX;
int offsetY;
int widthMax;

EnumDefineSet.PixelColorFilter

bayerType;

The width of the image bad point correction area
The height of the image bad point correction area
The X-coordinate of the starting point of the image
bad point correction area

The Y-coordinate of the starting point of the image
bad point correction area

The max width of the image bad point correction
area(i.e. the max width of the image)

Image format, see PixelColorFilterEntry for

details.
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EnumDefineSet.PixelSizeEntry  actualBits; Image valid bits, see PixelSizeEntry for details

Sample code:

// Create image process object
ImageProcess imageProcess = new ImageProcess{();

int nWidth = 5120;
int nHeight = 5120;
int nOffSetX 0;
int nOffSetY 0;
int nWidthMax = 5120

GxIJNI.StaticDefectCorrection StaticPa = new GxIJNI.StaticDefectCorrection (
nWidth, nHeight,
nOffSetX, nOffSetY, nWidthMax,
EnumDefineSet.PixelColorFilter.GB,
EnumDefineSet.PixelSizeEntry.BPPS8) ;
ByteBuffer byInputBuffer = new
ByteBuffer ("/sdcard/Download/w5120 h5120 bayerGB8.raw");

ByteBuffer byDbBuffer = new
ByteBuffer ("/sdcard/Download/w5120 h5120 bayerGB8.dp") ;

//Define output buffer
ByteBuffer byOutBuffer = new ByteBuffer (byInputBuffer.getLength());

imageProcess.staticDefectCorrection (byInputBuffer.getDatal(),
byOutBuffer.getData (),
StaticPa,
byDbBuffer.getDatal(),
byDbBuffer.getLength()) ;

5.3 Data type definition

5.3.1 DeviceClass

Definition Explanation

UNKNOWN 0 Unknown device type

USB2 1 USB2.0 camera

GEV 2 GEV camera (GigE Vision)
u3v 3 USB3.0 camera (USB3 Vision)
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5.3.2 AccessStatus

UNKNOWN 0 The current status of the device is unknown
READWRITE 1 The device is currently readable and writable
READONLY 2 The device currently only supports reading
NOACCESS 3 The device currently does not support reading

and writing

5.3.3 AccessMode

READONLY 2 Open the device in read-only mode
CONTROL 3 Open the device in control mode
EXCLUSIVE 4 Open the device in exclusive mode

5.3.4 FrameStatus

SUCCESS 0 Normal frame
IMCOMPLETE -1 Incomplete frame
INVALID_IMAGE_INFO -2 Image header information is invalid

5.3.5 PixelFormatEntry

Definition Explanation

UNDEFINED 0x00000000 Undefined

MONOS8 0x01080001 Monochrome 8-bit
MONOS8_SIGNED 0x01080002 Monochrome 8-bit signed
MONO10 0x01100003 Monochrome 10-bit unpacked
MONO12 0x01100005 Monochrome 12-bit unpacked
MONO14 0x01100025 Monochrome 14-bit unpacked
MONO16 0x01100007 Monochrome 16-bit
BAYER_GRS8 0x01080008 Bayer Green-Red 8-bit
BAYER_RGS8 0x01080009 Bayer Red-Green 8-bit
BAYER_GBS 0x0108000A Bayer Green-Blue 8-bit
BAYER_BG8 0x0108000B Bayer Blue-Green 8-bit
BAYER_GR10 0x0110000C Bayer Green-Red 10-bit
BAYER_RG10 0x0110000D Bayer Red-Green 10-bit
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BAYER_GB10 0x0110000E Bayer Green-Blue 10-bit
BAYER_BG10 0x0110000F Bayer Blue-Green 10-bit
BAYER_GR12 0x01100010 Bayer Green-Red 12-bit
BAYER_RG12 0x01100011 Bayer Red-Green 12-bit
BAYER_GB12 0x01100012 Bayer Green-Blue 12-bit
BAYER_BG12 0x01100013 Bayer Blue-Green 12-bit
BAYER_GR16 0x0110002E Bayer Green-Red 16-bit
BAYER_RG16 0x0110002F Bayer Red-Green 16-bit
BAYER_GB16 0x01100030 Bayer Green-Blue 16-bit
BAYER_BG16 0x01100031 Bayer Blue-Green 16-bit
RGB8_PLANAR 0x02180021 Red-Green-Blue 8-bit planar
RGB10_PLANAR 0x02300022 Red-Green-Blue 10-bit planar
RGB12_PLANAR 0x02300023 Red-Green-Blue 12-bit planar
RGB16_PLANAR 0x02300024 Red-Green-Blue 16-bit planar

5.3.6 PixelSizeEntry

BPP8 8 Pixel size of BPP8

BPP10 10 Pixel size of BPP10
BPP12 12 Pixel size of BPP12
BPP16 16 Pixel size of BPP16
BPP24 24 Pixel size of BPP24
BPP30 30 Pixel size of BPP30
BPP32 32 Pixel size of BPP32
BPP36 36 Pixel size of BPP36
BPP48 48 Pixel size of BPP48
BPP64 64 Pixel size of BPP64

5.3.7 PixelColorFilterEntry

Definition Explanation

NONE 0 None
BAYER_RG 1 RG format
BAYER_GB 2 GB format
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BAYER_GR 3 GR format
BAYER_BG 4 BG format

5.3.8 AcquisitionModeEntry

SINGLE_FRAME 0 Single frame mode
MULITI_FRAME 1 Multi-frame mode
CONTINUOUS 2 Continuous mode

5.3.9 TriggerSourceEntry

SOFTWARE 0 Software trigger
LINEO 1 Trigger source O
LINE1 2 Trigger source 1
LINE2 3 Trigger source 2
LINE3 4 Trigger source 3

5.3.10 TriggerActivationEntry

FALLING_EDGE 0 Falling edge trigger
RISING_EDGE 1 Rising edge trigger

5.3.11 ExposureModeEntry

TIMED 1 Exposure time register controls exposure time

TRIGGER_WIDTH 2 Trigger signal width controls exposure time

5.3.12 UserOutputSelectorEntry

OUTPUTO 1 Output 0
OUTPUT1 2 Output 1
OUTPUT2 4 Output 2

5.3.13 UserOutputModeEntry
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STROBE 0 Strobe
USER_DEFINED 1 User defined

5.3.14 GainSelectorEntry

ALL 0 All gain channels
RED 1 Red channel gain
GREEN 2 Green channel gain
BLUE 3 Blue channel gain

5.3.15 BlackLevelSelectEntry

ALL 0 All black level channels
RED 1 Red channel black level
GREEN 2 Green channel black level
BLUE 3 Blue channel black level

5.3.16 BalanceRatioSelectorEntry

RED 0 Red channel
GREEN 1 Green channel
BLUE 2 Blue channel

5.3.17 AALightEnvironmentEntry

NATURE_LIGHT 0 Natural light
AC50HZ 1 50 Hz fluorescent lamp
AC60HZ 2 60 Hz fluorescent lamp

5.3.18 UserSetEntry

DEFAULT 0 Default parameter set

USER_SETO 1 User parameter set 0
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5.3.19 AWBLampHouseEntry

ADAPTIVE 0 Adaptive light source

D65 1 The designated color temperature is 6500k
FLUORESCENCE 2 Designated fluorescent lamp
INCANDESCENT 3 Designated incandescent lamp

D75 4 The designated color temperature is 7500k
D50 5 The designated color temperature is 5000k
u30 6 The designated color temperature is 3000k

5.3.20 TestPatternEntry

OFF 0 Off
GRAY_FRAME_RAMP_MOVING 1 Still grayscale increment
SLANT_LINE_MOVING 2 Rolling diagonal stripes
VERTICAL_LINE_MOVING 3 Rolling vertical stripes
HORIZONTAL_LINE_MOVING 4 Rolling horizontal stripes
GREY_VERTICAL_RAMP 5 Grey vertical stripes
SLANT_LINE 6 Static slant stripes

5.3.21 TriggerSelectorEntry

FRAME_START 1 Get one frame

FRAME_BURST_START 2 Start the frame burst acquisition

5.3.22 LineSelectorEntry

LINEO 0 Pin 0
LINE1 1 Pin 1
LINE2 2 Pin 2
LINE3 3 Pin 3
LINE4 4 Pin 4
LINES 5 Pin 5
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5.3.23 LineModeEntry

INPUT 0 Input
OUTPUT 1 Output

5.3.24 LineSourceEntry

OFF 0 Off

STROBE 1 Strobe

USER_OUTPUTO 2 User-defined output O
USER_OUTPUT1 3 User-defined output 1
USER_OUTPUT2 4 User-defined output 2
EXPOSURE_ACTIVE 5 Active exposure
FRAME_TRIGGER_WAIT 6 Single frame trigger waiting
ACQUISITION_TRIGGER_WAIT 7 Multi-frame trigger waiting

5.3.25 LutSelectorEntry

LUMINANCE 0 Luminance

5.3.26 TransferControlIModeEntry

BASIC 0 Basic mode
USER_CONTROLED 1 User control mode

5.3.27 TransferOperationModeEntry

MULTI_BLOCK 0 Designated the number of frames to send

5.3.28 TestPatternGeneratorSelectorEntry

SENSOR 0 The test image of sensor
REGIONO 1 The test image of FPGA
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5.3.29 ChunkSelectorEntry

FRAME_ID 1 Frame ID
TIME_STAMP 2 Timestamp

5.3.30 BinningHorizontalModeEntry

The response from combine horizontal
SUM 0 o .
photo-sensitive cells will be added
The response from combine horizontal

AVERAGE 1 . .
photo-sensitive cells will be averaged

5.3.31 BinningVerticalModeEntry

The response from combine vertical photo-
SUM 0 o .
sensitive cells will be added
The response from combine vertical photo-

AVERAGE 1 L .
sensitive cells will be averaged

5.3.32 SensorShutterModeEntry

GLOBAL 0 Qlobal shutter, all plxgls exposed _
simultaneously and with equal exposure time
Rolling shutter exposure, all pixels have the

ROLLING 1 same exposure time, but the exposure start
time is different

GlobalReset, all pixels have the same

GLOBALRESET 2 exposure start time, but the exposure time is
not equal

5.3.33 AcquisitionStatusSelectorEntry

ACQUISITION_TRIGGER_WAIT 0 Acquisition trigger waiting

FRAME_TRIGGER_WAIT 1 Frame trigger waiting

5.3.34 GammaModeEntry

SRGB 0 Default Gamma correction

USER 1 User-defined Gamma correction

© China Daheng Group, Inc. Beijing Image Vision Technology Branch 78



m ‘ane | AHBE R
5.0

5.3.35 ColorTransformationModeEntry

RGB_TO RGB 0 Default color correction

USER 1 User-defined color correction

5.3.36 ColorTransformationValueSelectorEntry

The gain value of color transformation

GAINOO 0
component GAINOO
GAINOL 1 The gain value of color transformation
component GAINO1
GAING2 2 The gain value of color transformation
component GAINO2
The gain value of color transformation
AIN1
G 0 3 component GAIN10
The gain value of color transformation
AIN11 4
G component GAIN11
The gain value of color transformation
AIN12
G S component GAIN12
The gain value of color transformation
GAIN20 6
component GAIN20
GAIN21 - The gain value of color transformation
component GAIN21
GAIN22 8 The gain value of color transformation

component GAIN22

5.3.37 AutoEntry

OFF 0 Off
CONTINUOUS 1 Continuous
ONCE 2 Once

5.3.38 SwitchEntry

OFF 0 Off
ON 1 On

5.3.39 RegionSendModeEntry

SINGLE_ROI 0 Single ROI
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MULTI_ROI 1 Multiple ROI

5.3.40 RegionSelectorEntry

REGIONO 0 Region 0
REGION1 1 Region 1
REGION2 2 Region 2
REGIONS3 3 Region 3
REGION4 4 Region 4
REGION5S 5 Region 5
REGIONG 6 Region 6
REGION7 7 Region 7

5.3.41 BayerConvertType

NEIGHBOUR 0 Neighborhood average interpolation algorithm

ADAPTIVE 1 Edge adaptive interpolation algorithm

NEIGHBOUR3 5 Neighborhood average interpolation algorithm for
larger regions

5.3.42 ValidBit

BITO_7 0 0-7 bits

BIT1 8 1 1-8 bits

BIT2_ 9 2 2-9 bits

BIT3_10 3 3-10 bits

BIT4_11 4 4-11 bits

5.3.43 ImageMirrorMode

HORIZONTAL_MIRROR 0 Horizontal mirroring

VERTICAL_MIRROR 1 Vertical mirroring

5.3.44 ActualBits
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BITS_10 10 10 bits
BITS_12 12 12 bits
BITS_14 14 14 bits
BITS_16 16 16 bits

5.3.45 TimerSelectorEntry

TIMER1 1 Timer 1

5.3.46 TimerTriggerSourceEntry

EXPOSURE_START 1 Signal to start exposure

5.3.47 CounterSelectorEntry

COUNTER1 1 Counter 1

5.3.48 CounterEventSourceEntry

FRAME_START 1 Frame start

5.3.49 CounterResetSourceEntry

OFF 0 Counter reset off
SOFTWARE 1 Software trigger
LINEO 2 Pin 0
LINE1 3 Pin 1
LINE2 4 Pin 2
LINE3 5 Pin 3

5.3.50 CounterResetActivationEntry

RISING_EDGE 1 Rising edge counter reset
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5.4 Interface definition

5.4.1 DeviceManager

It is responsible for the management of camera, including enumerating device, getting device list, opening
device, etc.

5.4.1.1 Interface list

Enumerate devices on the same

List<Devicelnfo> updateDeviceList (int timeout); .
network segment (General enumeration)

. . e Enumerate all devices (General
List<Devicelnfo> updateAllDeviceList (int timeout); (

enumeration)
void setOnUpdateDeviceListFinishedListener(  Set the listener of finished enumeration
OnUpdateDevicelListFinishedListener listener); (enumeration without Root permission)
void startUpdateDeviceList(Context context, Start enumeration process (enumeration
int timeout); without Root permission)

Start enumeration process (enumeration
without Root permission). This interface
is used when U3V devices and GEV
devices are used simultaneously and all
GEV devices need to be enumerated

void startUpdateAllDeviceList(Context context,
int timeout);

Get the list of devices that have been

List<Devicelnfo> getDevicelnfoList (); enumerated

Device openDeviceBySN (String strSN,

Open the device by serial number
AccessMode accessMode); P y

Device openDeviceByUserlID (String strUserID,

AccessMode accessMode): Open the device by user ID number

Device openDeviceBylndex (int index,

Open the device by device index
AccessMode accessMode); P y

Device openDeviceByIP (String strlP, .
AccessMode accessMode): Open the device by IP address
Device openDeviceByMAC (String strMAC,

0] the device by MAC add
AccessMode accessMode); pen the device by address

Sample code:

Reference to Open the device.

5.4.1.2 Interface description
5.4.1.2.1 updateDeviceList

Declarations:
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List<Devicelnfo> DeviceManager.updateDevicelList (int timeout);

Descriptions:

For non-GEV cameras, enumerate all devices. For GEV cameras, enumerate devices on the same
network segment.

Parameters:
[in] timeout Enumeration timeout [0, Ox7fffffff], unit: ms
Returns:

The list of device information: List<Devicelnfo>. See Enumeration device for the information details
that Devicelnfo contains.

Exceptions:

If getting the information of all devices unsuccessfully, an exception is thrown. See section 3.8.2 for
exception type details.

5.4.1.2.2 updateAllDeviceList

Declarations:

List<Devicelnfo> DeviceManager.updateAllDeviceList (int timeout);

Descriptions:

For non-GEV cameras, enumerate all devices. For GEV cameras, enumerate network-wide devices.

Parameters:

[in] timeout  Enumeration timeout [0, OX7fffffff], unit: ms

Returns:

The list of device information: List<Devicelnfo>. See Enumeration device for the information details
that Devicelnfo contains.

Exceptions:

If getting the information of all devices unsuccessfully, an exception is thrown. See section 3.8.2 for
exception type details.
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5.4.1.2.3 setOnUpdateDevicelListFinishedListener
Declarations:
void DeviceManager.setOnUpdateDeviceListFinishedListener(
OnUpdateDevicelListFinishedListener
listener);

Descriptions:

Set the listener of finished enumeration, mainly used with startUpdateDevicelist or
startUpdateDevicelist interface

Parameters:
[in] listener The listener of finished enumeration
Exceptions:

If setting the listener of finished enumeration unsuccessfully, an exception is thrown. See section 3.8.2
for exception type details.

5.4.1.2.4 startUpdateDeviceList

Declarations:
void DeviceManager.startUpdateDeviceList (Context context, int timeout);

Descriptions:
Start enumeration process (enumeration without Root permission). This interface can not be used
when using non-U3V camera. When U3V and GEV cameras are used simultaneously, only cameras

that are in the same network segment as the host can be enumerated.

Note:

1) You must call the setOnUpdateDeviceListFinishedListener interface to set the listener of finished
enumeration before calling this interface. See section 1.4.2 for sample code details.

2) Calling multiple threads simultaneously is not supported.
Parameters:

[in] context Context objects. You can input "this" in MainActivity, or you can input it by getting the
context through the getApplicationContext() interface
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[in] timeout Enumeration timeout [0, Ox7fffffff], units: ms

Exceptions:

If starting enumeration process unsuccessfully, an exception is thrown. See section 3.8.2 for exception
type details.

5.4.1.2.,5 startUpdateAllDeviceList
Declarations:

void DeviceManager.startUpdateAllDeviceList (Context context, int timeout);
Descriptions:

Start enumeration process (enumeration without Root permission). This interface can not be used
when using non-U3V camera. For non-GEV cameras, enumerate all devices, for GEV cameras,
enumerate network-wide devices.

Note:

1) You must call the setOnUpdateDevicelListFinishedListener interface to set the listener of finished
enumeration before calling this interface.

2) Calling multiple threads simultaneously is not supported.

Parameters:
[in] context Context objects, which can be got through the getApplicationContext() interface
[in] timeout Enumeration timeout [0, Ox7fffffff], units: ms

Exceptions:

If starting enumeration process unsuccessfully, an exception is thrown. See section 3.8.2 for exception
type details.

5.4.1.2.6 getDevicelnfoList
Declarations:

DeviceManager.getDevicelnfoList();
Descriptions:

Get the list of device information
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Returns:

The list of device information. The number of elements in the listis the number of devices enumerated.
Elements in the list is Devicelnfo, see Enumeration device.

5.4.1.2.7 openDeviceBySN
Declarations:
Device DeviceManager.openDeviceBySN (String strSN, AccessMode accessMode);
Descriptions:
Open the device by serial number
Parameters:

[in] strSN Serial number [String]
[in] accessMode Open device mode, only for GEV cameras, see AccessMode

Returns:
Device object
Exceptions:

If opening the device unsuccessfully, an exception is thrown. See section 3.8.2 for exception type
details.

5.4.1.2.8 openDeviceByUserID
Declarations:
Device DeviceManager.openDeviceByUserID (String strUserID, AccessMode accessMode);
Descriptions:
Open the device by user ID number
Parameters:

[in] UserID User ID number [String]
[in] accessMode Open device access mode, only for GEV cameras, see AccessMode

Returns:
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Device object

Exceptions:

If opening the device unsuccessfully, an exception is thrown. See section 3.8.2 for exception type
details.

5.4.1.2.9 openDeviceByIndex
Declarations:
Device DeviceManager.openDeviceBylndex (int index, AccessMode accessMode);
Descriptions:
Open the device by device index
Note:
The device index starts at 1
Parameters:

[in] index Device index [1,2,3...The number of devices]
[in] accessMode  Open device mode, only for GEV cameras, see AccessMode

Returns:
Device object
Exceptions:

If opening the device unsuccessfully, an exception is thrown. See section 3.8.2 for exception type
details.

5.4.1.2.10 openDeviceByIP
Declarations:

Device DeviceManager.openDeviceByIP (String strlP, AccessMode accessMode);
Descriptions:

Open the GEV cameras by IP address
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Parameters:

[in] striP The IP address of device [string]
[in] accessMode  Open device mode, only for GEV cameras, see AccessMode

Returns:
Device object
Exceptions:

If opening the device unsuccessfully, an exception is thrown. See section 3.8.2 for exception type
details.

5.4.1.2.11 openDeviceByMAC
Declarations:

Device DeviceManager.openDeviceByMAC (String strMAC, AccessMode accessMode);
Descriptions:

Open the GEV cameras by MAC address

Parameters:

[in] strMAC Device MAC address[string]

[in] accessMode Open device mode, only for GEV cameras, see AccessMode
Returns:

Device object
Exceptions:

If opening the device unsuccessfully, an exception is thrown. See section 3.8.2 for exception type
details.

5.4.2 Device

It is responsible for camera acquisition control, device close, configuration file import and export, and
acquisition of device handles, etc.

5.4.2.1 Interface list
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Get the number of stream channels
supported by the current device
DataStream getDataStream(int index) Get DataStream object

Start image acquisition, the camera starts

int getStreamChannelNum();

void streamOn (); o

transmitting image data

. top i isition, th t

void streamOff () Stop |n7a_ge (_acqum ion, the camera stops

transmitting image data
void exportConfigFile (String filePath); Export current configuration file
void importConfigFile(String filePath, . L

. Import configuration file
Boolean verify);

void closeDevice (); Close device

Sample code:

Reference to Open the device, Acquisition control.

5.4.2.2 Interface description
5.4.2.2.1getStreamChannelNum
Declarations:
int Device.getStreamChannelNum();
Descriptions:
Get the number of stream channels supported by the current device
Returns:
The number of stream channels
Note: Currently, GEV cameras, USB3.0 and USB2.0 cameras do not support multi-stream channels.
5.4.2.2.2getDataStream
Declarations:
DataStream Device.getDataStream(int index);
Descriptions:
Get the number of stream channels supported by the current device

Parameters:

© China Daheng Group, Inc. Beijing Image Vision Technology Branch 89



wm ‘e | ANE E] R
5.043%=

[in]index The numerical order of stream. Starting from 0, temporarily support 0
Returns:

DataStream object
5.4.2.2.3 streamOn
Declarations:

void Device.streamOn();
Descriptions:

Start image acquisition, the camera starts acquiring and transmitting image data
Exceptions:

If starting acquisition unsuccessfully, an exception is thrown. See section 3.8.2 for exception type
details.

5.4.2.2.4 streamOff
Declarations:
void Device.streamOff();
Descriptions:
Send a stop command, the camera stops transmitting image data
Exceptions:

If sending stop command unsuccessfully, an exception is thrown. See section 3.8.2 for exception type
details.

5.4.2.2.5 exportConfigFile
Declarations:
void Device.exportConfigFile(String filePath);

Descriptions:
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Export current configuration file
Parameters:
[in] filePath File path
Exceptions:

If exporting the current configuration file unsuccessfully, an exception is thrown. See section 3.8.2 for
exception type details.

5.4.2.2.6 importConfigFile
Declarations:
void Device.importConfigFile(String filePath, boolean verify);
Descriptions:
Import configuration file
Parameters:

[in] filePath File path
[in] verify Whether all imported values will be verified for consistency

Exceptions:

If importing configuration file unsuccessfully, an exception is thrown. See section 3.8.2 for exception
type details.

5.4.2.2.7 closeDevice
Declarations:

void Device.closeDevice();
Descriptions:

Close the device
Note:

If you still want to use this camera after you close the device, please reopen it.
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Exceptions:

If closing the device unsuccessfully, an exception is thrown. See section 3.8.2 for exception type
details.

5.4.3 DataStream
It is responsible for acquiring images, setting acquisition parameters, and getting the statistical data of the
acquired images.

5.4.3.1 Interface list
Set the number of image acquisition

void setAcquisitionBufferNumber (int bufferNumber); buffer
. _ Get the number of image acquisition
int getAcquisitionBufferNumber(); g d
buffer
Rawlmage getRawlmage (int timeout); Get a Raw image data
. . Get an image and convert it to
Bitmap getBitmap(ProcessParam processParam, . g .
Bitmap to return, the image
Framelnfo framelnfo, . . . .
o information will be returned via the
int timeout);
Framelnfo type parameters
void getlmageBySurface (

Get an image and convert it, then
display it on the SurfaceView widget,
the image information will be
returned via the Framelnfo type
parameters

Surface surface,

ProcessParam processParam,

Framelnfo framelnfo,

String path,

int timeout);

. Clear device library image buffer

void flushQueue (); y g
queue

Note: getRawlmage/getBitmap/getimageBySurface are three image acquisitiom interfaces, an application

can only select one of them to acquire images. The interfaces cannot be used at the same time.

Sample code:

Reference to Acquisition control.

5.4.3.2 Interface description
5.4.3.2.1setAcquisitionBufferNumber
Declarations:

void DataStream.setAcquisitionBufferNumber(int bufferNumber);

Descriptions:
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Set the number of the acquisition buffer
Parameters:
[in] bufferNumber The number of the acquisition buffer, range:[1, Ox7fffffff]

Exceptions:

If setting the number of the acquisition buffer unsuccessfully, an exception is thrown. See section 3.8.2
for exception type details.

5.4.3.2.2getAcquisitionBufferNumber
Declarations:

int DataStream.getAcquisitionBufferNumber();
Descriptions:

Get the number of the acquisition buffer
Parameters:

None
Returns:

The number of the acquisition buffer
Exceptions:

If getting the number of the acquisition buffer unsuccessfully, an exception is thrown. See section 3.8.2
for exception type details.

5.4.3.2.3 getRawlimage
Declarations:

Rawlmage DataStream.getRawlmage(int timeout);
Descriptions:

Get a Raw image data

Parameters:
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[in] timeout Get timeout [0, Ox7fffffff]
Returns:
Rawlmage object

Exceptions:

1) If no image is acquired, timeout exception is thrown.

5.0

2) If the interface fails to execute, other exception is thrown. See section 3.8.2 for exception type details.

5.4.3.2.4 getBitmap
Declarations:
Bitmap DataStream.getBitmap(ProcessParam processParam,
Framelnfo framelnfo,
int timeout);
Descriptions:

Get an image and convert it to Bitmap

Parameters:

[in] processParam  ProcessParam class object. It contains parameters related to image conversion

and image quality improvement

[in] framelnfo Image frame information, see section 3.5.2 for datails
[in] timeout Get timeout [0, OX7fffffff]
Returns:

Bitmap object

Exceptions:

1) If the acquired image is an incomplete frame, null is returned.

2) If no image is acquired, timeout exception is thrown.

3) If the interface fails to execute, other exception is thrown. See section 3.8.2 for exception type details.

5.4.3.2.5 getimageBySurface

Declarations:

© China Daheng Group, Inc. Beijing Image Vision Technology Branch

94



m ‘ane | AHBE R
5.0

void DataStream.getimageBySurface(Surface surface,
ProcessParam processParam,
Framelnfo framelnfo,
String path,
int timeout);

Descriptions:

Get an image and convert the image format, then display it on the SurfaceView widget, the image
information will be returned via the Framelnfo type parameters.

Parameters:

[in] Surface The parameter is Surface type, imports the Surface object corresponding to
the SurfaceView widget that displays the image

[in] processParam The parameter is ProcessParam type, contains parameters related to image
conversion and image quality improvement

[out] framelnfo Image frame information, see section 3.5.3 for datails
[in] path Save the image path and name,only Raw images can be saved
[in] timeout Get timeout[0, OX7fffffff]
Returns:
None
Exceptions:

1) If the acquired image is an incomplete frame, the image will not be processed, displayed, and saved.
2) If no image is acquired, timeout exception is thrown.

3) If the interface faile to execute, other exception is thrown. See section 3.8.2 for exception type details.
5.4.3.2.6 flushQueue
Declarations:
void DataStream.flushQueue();
Descriptions:
Clear the camera acquisition buffer queue

Exceptions:
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If clearing the camera acquisition buffer queue unsuccessfully, an exception is thrown. See section
3.8.2 for exception type detalils.

5.4.4 Rawlmage

It is responsible for some operations about the Raw image.

5.4.4.1 Interface list
RGBImage convertToRGB(BayerConvertType type,
ValidBit validBit, Convert to RGB image format
boolean flip);
ARGBImage convertToARGB(BayerConvertType type,
ValidBit validBit,
boolean flip,
byte alpha);
Rawlmage mirror(ImageMirrorMode mirrorMode,
ValidBit validBit);

Convert to ARGB image format

Mirror function

byte[] getData(); Get the data of raw image

void save(String path); Save the data of raw image

int getStatus(); Get the status of raw image

int getWidth(); Get the width of raw image

int getHeight(); Get the height of raw image

int getOffsetX(); Get the OffsetX of the raw image
int getOffsetY(); Get the OffsetY of raw image

int getPixelFormat(); Get the pixel format of image
long getFramelD(); Get frame ID

long getTimestamp(); Get timestamp

Sample code:

Reference to Image acquisition and processing getRawlmage method.

5.4.4.2 Interface description
5.4.4.2.1convertToRGB
Declarations:
RGBImage Rawlmage.convertToRGB (BayerConvertType type,

ValidBit validBit,
boolean flip);
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Descriptions:

Convert to RGB format image by interpolation
Parameters:

[in] type Converted interpolation, reference to BayerConvertType

[in] validBit  Valid bit selection that converting a non-8-bit Raw image to an 8-bit Raw image,

reference to ValidBit
[in] flip Whether the RGB image of output is flipped

Returns:
RGBImage object
Exceptions:
If converting unsuccessfully, an exception is thrown. See section 3.8.2 for exception type details.
5.4.4.2.2convertToARGB
Declarations:

ARGBImage Rawlmage.convertToARGB (BayerConvertType type,
ValidBit validBit,
boolean flip,
byte alpha);

Descriptions:
Convert to ARGB format image by interpolation
Parameters:
[in] type Converted interpolation, reference to BayerConvertType

[in] validBit  Valid bit. VValid bit selection that converting a non-8-bit Raw image to an 8-bit Raw image,
reference to ValidBit

[in] flip Whether the RGB image of output is flipped
[in] alpha Alpha channel value, generally import OxFF
Returns

ARGBImage object

Exceptions:
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If converting unsuccessfully, an exception is thrown. See section 3.8.2 for exception type details.
5.4.4.2.3 mirror

Declarations:

Rawlmage Rawlmage. mirror(ImageMirrorMode mirrorMode,
ValidBit validBit);

Descriptions:
Image mirror supports horizontal mirror mode and vertical mirror mode.
Note:

Non-8-bit Raw format images are converted to 8-bit Raw images first, and then perform mirror
processing.

Parameters:
[in] mirrorMode  Mirror mode, reference to ImageMirrorMode

[in] validBit Valid bit, valid bit selection that converting a non-8-bit Raw image to an 8-bit Raw
image, reference to ValidBit

Returns:
ARGBImage object
Exceptions:

If mirror processing is unsuccessful, an exception is thrown. See section 3.8.2 for exception type
details.

5.4.42.4 getData
Declarations:

byte[] Rawimage.getData();
Descriptions:

Get raw data

Returns:
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Raw data
54425 save
Declarations:
void Rawlmage.save(String filePath);
Descriptions:
Save raw image data
Parameters:
[in] filePath  File path
Returns:
None
Exceptions:
If saving raw images unsuccessfully, an exception is thrown.
5.4.4.2.6 getStatus
Declarations:
int Rawlmage.getStatus();
Descriptions:
Get the status of raw image
Returns:
Get the status of raw image, identify if the image is complete. Reference FrameStatus for data type
5.4.4.2.7 getWidth
Declarations:
int Rawlmage.getWidth();

Descriptions:
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Get the width of raw image
Returns:

The width of raw image
5.4.4.2.8 getHeight
Declarations:

int Rawlmage.getHeight();
Descriptions:

Get the height of raw image
Returns:

The height of raw image
5.4.4.29 getOffsetX
Declarations:

int Rawimage.getOffsetX();
Descriptions:

Get the OffsetX of raw image
Returns:

Raw image OffsetX
5.4.4.2.10 getOffsetY
Declarations:

int Rawlmage.getOffsetY();
Descriptions:

Get the OffsetY of raw image

Returns:

5.0
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Raw image OffsetY
5.4.4.2.11 getPixelFormat
Declarations:

int Rawlmage.getPixelFormat();
Descriptions:

Get the pixel format of image
Returns:

Pixel format
5.4.4.2.12 getFramelD
Declarations:

long Rawlmage.getFramelD();
Descriptions:

Get frame ID
Returns:

Frame ID
5.4.4.2.13 getTimestamp
Declarations:

long Rawlimage.getTimestamp();
Descriptions:

Get timestamp
Returns:

Timestamp

5.0
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5.4.5 RGBImage
It is responsible for some operations about the RGB image.
5.4.5.1 Interface list
void imagelmprovement (long
colorCorrectionParam, Image quality improvement
ByteBuffer gammal.ut, geq yimp
ByteBuffer contrastLut);
byte(] getData(); Get the data of RGB image
ARGBImage convertToARGB(byte alpha); Convert to ARGB data
int getwWidth(); Get the image width
int getHeight(); Get the image height
int getOffsetX(); Get the image OffsetX
int getOffsetY(); Get the image OffsetY
long getFramelD(); Get frame ID
long getTimestamp(); Get timestamp
Sample code:
Reference to image acquisition and processing Convert Raw images to RGB images.
5.4.5.2 Interface description
5.4.5.2.1 imagelmprovement
Declarations:
void RGBImage. imagelmprovement (long colorCorrectionParam,
ByteBuffer gammalut,
ByteBuffer contrastLut);
Descriptions:
Image quality improvement
Parameters:
[in] colorCorrectionParam  Color correction parameter must be read from the camera
[in] gammalLut Gamma LUT. When it is null, no correlative processing is performed
[in] contrastLut Contrast LUT. When it is null, no correlative processing is performed
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Exceptions:

1) If colorCorrectionParam is 0 and gamma LUT and contrastLut are null, the function does not perform
any processing.

2) If there is an error in processing, an exception is thrown. See section 3.8.2 for exception type details.
5.4.5.2.2convertToARGB
Declarations:
ARGBImage RGBImage. convertToARGB (byte alpha);
Descriptions:
Convert to ARGB format image by interpolation
Parameters:
[in] alpha Alpha channel value, generally import OxFF
Returns:
ARGBImage object
Exceptions:
If converting unsuccessfully, an exception is thrown. See section 3.8.2 for exception type detalils.
5.45.2.3 getData
Declarations:
byte[] RGBImage.getData();
Descriptions:
Get RGB image data
Returns:

RGB image data
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5.45.2.4 getStatus
Declarations:

int RGBImage.getStatus();
Descriptions:

Get image status, identify if the image is complete
Returns:

Image status, reference FrameStatus for data type
5.45.25 getWidth
Declarations:

int RGBImage.getWidth();
Descriptions:

Get the image width
Returns:

Image width
5.4.5.2.6 getHeight
Declarations:

int RGBImage.getHeight();
Descriptions:

Get the image height
Returns:

Image height
5.4.5.2.7 getOffsetX

Declarations:
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int RGBImage.getOffsetX();
Descriptions:

Get the image OffsetX
Returns:

Image OffsetX
5.4.5.2.8 getOffsetY
Declarations:

int RGBImage.getOffsetY();
Descriptions:

Get the image OffsetY
Returns:

Raw image OffsetY
5.4.5.2.9 getFramelD

Declarations:

long RGBImage.getFramelD();

Descriptions:

Get frame ID
Returns:

Frame ID
5.4.5.2.10 getTimestamp

Declarations:

long RGBImage.getTimestamp();

Descriptions:

5.0
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Get timestamp

Returns:

Timestamp

5.4.6 ARGBImage

It is responsible for some operations about ARGB image.

5.4.6.1 Interface list

void imagelmprovement (long colorCorrectionParam,

ByteBuffer gammal.ut, Image quality improvement
ByteBuffer contrastLut);

int[] getData(); Get the data of ARGB image
Bitmap getBitmap(); Get Bitmap

int getWidth(); Get the image width

int getHeight(); Get the image height

int getOffsetX(); Get the image OffsetX

int getOffsetY(); Get the image OffsetY

long getFramelD(); Get frame ID

long getTimestamp(); Get timestamp

Sample code:

Reference to Image acquisition and processing Convert Raw images to ARGB images.

5.4.6.2 Interface description
5.4.6.2.1 imagelmprovement
Declarations:

void ARGBImage.imagelmprovement (long colorCorrectionParam,
ByteBuffer gammal.ut,
ByteBuffer contrastLut);

Descriptions:
Image quality improvement

Parameters:
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[in] colorCorrectionParam  Color correction parameter must be read from the camera
[in] gammalLut Gamma LUT, when it is null, no correlative processing is performed
[in] contrastLut Contrast LUT, when it is null, no correlative processing is performed

Exceptions:

1) If colorCorrectionParam is 0, and gamma LUT and contrastLut are null, the function does not perform
any processing

2) If there is an error in processing, an exception is thrown. See section 3.8.2 for exception type details
5.4.6.2.2getBitmap
Declarations:

Bitmap ARGBImage. getBitmap()
Descriptions:

Get Bitmap from ARGBImage
Returns:

Bitmap object
5.4.6.2.3 getData
Declarations:

int] ARGBImage.getData();
Descriptions:

Get ARGB data
Returns:

ARGB data
5.4.6.2.4 getStatus
Declarations:

int ARGBImage.getStatus();
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Descriptions:

Get image status, identify if the image is complete.
Returns:

Image status, reference FrameStatus for data type
5.4.6.2.5 getWidth
Declarations:

int ARGBImage.getWidth();
Descriptions:

Get the image width
Returns:

Image width
5.4.6.2.6 getHeight
Declarations:

int ARGBImage.getHeight();
Descriptions:

Get the image height
Returns:

Image height
5.4.6.2.7 getOffsetX
Declarations:

int ARGBImage.getOffsetX();
Descriptions:

Get the image OffsetX
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Returns:

Image OffsetX
5.4.6.2.8 getOffsetY
Declarations:

int ARGBImage.getOffsetY();
Descriptions:

Get the image OffsetY
Returns:

Image OffsetY
5.4.6.2.9 getFramelD
Declarations:

long ARGBImage.getFramelD();
Descriptions:

Get frame ID
Returns:

Frame ID
5.4.6.2.10 getTimestamp
Declarations:

long ARGBImage.getTimestamp();
Descriptions:

Get timestamp
Returns:

Timestamp

5.0
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5.4.7 ByteBuffer

5.pfF

Itis responsible for some operations about the ByteBuffer class, mainly responsible for the storage of data
such as LUT, and pass the data to this interface library, also encapsulates the operation of reading and

storing data from a file.

5.4.7.1 Interface list
ByteBuffer();
ByteBuffer(int length);
ByteBuffer(byte[] bytes);

ByteBuffer(String path);

byte][] getData();
int getLength();
void save(String path);

5.4.7.2 Interface description
5.4.7.2.1 getData
Declarations:

byte[] ByteBuffer.getData();
Descriptions:

Return the data of the ByteBuffer object
Returns:

Data (byte array)
5.4.7.2.2 getLength
Declarations:

int ByteBuffer.getLength();
Descriptions:

Return the length of the ByteBuffer object
Returns:

The length of data

Non-parameter constructor
The constructor of inputting Buffer size

The constructor of inputting byte array

The constructor of inputting file path, reads the
data from the file

Get data

Get the length of data

Save the data to file
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5.4.7.2.3 save
Declarations:

void ByteBuffer.save(String filePath);
Descriptions:

Save data
Parameters:

[in] filePath File path
Returns:

None
Exceptions:

If saving the file path unsuccessfully, an exception is thrown.

5.4.8 Utility

It is responsible for some operations about gamma and contrast parameters.

5.4.8.1 Interface list
ByteBuffer getGammalut(double gamma); Get the gamma LUT by gamma value
ByteBuffer  getContrastLut(int contrast); Get the contrast LUT by contrast value

Sample code:

Reference to Image quality improvement.

5.4.8.2 Interface description
5.4.8.2.1getGammalut
Declarations:

ByteBuffer Utility. getGammalut(double gamma)
Descriptions:

Get the gamma LUT by gamma value

5.0
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Parameters:
[in] gamma Int or float, range [0.1, 10.0]
Returns:
Buffer object of gamma LUT
Exceptions:

If getting the gamma LUT unsuccessfully, an exception is thrown. See section 3.8.2 for exception type
details

5.4.8.2.2 getContrastLut
Declarations:

ByteBuffer Utility. getContrastLut(int contrast);
Descriptions:

Get the contrast LUT by contrast value
Parameters:

[in] contrast Int, range [-50, 100]
Returns:

Contrast LUT
Exceptions:

If getting the contrast LUT unsuccessfully, an exception is thrown. See section 3.8.2 for exception type
details

5.4.9 ImageFormatConvert

Responsible for image format conversion. The table shows the currently supported conversion image
formats. Any format in the source image format can be converted to any corresponding destination image
format).

- Source image format Destination image format
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BAYER_GRS, BAYER_RGS,

Bayer 8t 5\VER GBS, BAYER BGS
BAYER_GR10, BAYER RGI10,
BAYER_GB10, BAYER_BGI10,

_ BAYER_GRI2, BAYER RG12,

Bayer 16bit - -

BAYER_GB12, BAYER_BG12,
BAYER_GR16, BAYER_RG16,
BAYER_GB16, BAYER_BG16

RGB 8bit RGBS, BGRS,

RGB 16bit RGB16, BGR16

5.4.9.1 Interface list
void createlmageFormatConvertHandle()
void destroylmageFormatConvertHandle()
void setDstFormat(PixelFormatEntry pixelFormat)

PixelFormatEntry getDstFormat()

void setAlphaValue(int alphaValue)

int getAlphaValue()

void setValidBits(ValidBit validBits)

ValidBit getValidBits()

void setinterpolationType(BayerConvertType
interpolationType)

BayerConvertType getinterpolationType()

5.0

MONOS8, RGB8, BGR8, RGBA8 ,BGRAS8, ARGBS ,
ABGRS8, RGB8_PLANAR

MONO16, RGB16, BGR16, RGBS, BGRS,
RGB16_PLANAR

MONOS8, RGB8, RGBAS, BGRAS8, ARGBS8, ABGRS8

MONO16

Create image convert handle
Destory convert handle

Set image format of destination
Get image format of destination

Set the Alpha value of an image with an Alpha
channel

Get the Alpha value

Set the valid data bits to be retained when
converting the input source image to the desired
image

Get the valid data bits to be retained when
converting the input source image to the desired
image

Set image format conversion algorithm

Get image format conversion algorithm
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int getBufferSizeForConversion(int width, int height, Get the desired format image buffer length based
int pixelFormat) on the input image

void convert(byte[] inputBuffer, int inputSize,
byte[] outputBuffer, int outputtSize, Convert the input source image to the destination
PixelFormatEntry pixelFormat, format
int width, int height, boolean flip)

void convert(byte[] inputBuffer, int inputSize,
Bitmap outputBitmap,
int outputtSize,
PixelFormatEntry pixelFormat,
int width, int height, boolean flip)

Convert the input source image to the destination
format

5.4.9.2 Interface description

5.4.9.2.1createlmageFormatConvertHandle

Declarations:

void ImageFormatConvert.createlmageFormatConvertHandle();

Descriptions:

Create image convert handle

Parameters:

None

Returns:

None
Exceptions:
If create handle unsuccessfully, an exception is thrown

5.4.9.2.2destroylmageFormatConvertHandle

Declarations:
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void ImageFormatConvert.destroylmageFormatConvertHandle();
Descriptions:

Destory image convert handle
Parameters:

None
Returns:

None
Exceptions:
If destory handle unsuccessfully, an exception is thrown

5.4.9.2.3setDstFormat
Declarations:
void ImageFormatConvert.setDstFormat(PixelFormatEntry pixelFormat);
Descriptions:
Set image format of destination
Parameters:

[in] pixelFormat  Dest image format, see PixelFormatEntry for details.

Returns:

None
Exceptions:

If set operation unsuccessfully, an exception is thrown.
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5.4.9.2.4getDstFormat
Declarations:
PixelFormatEntry ImageFormatConvert.getDstFormat();
Descriptions:
Get image format of destination
Parameters:
None
Returns:

Dest image format
Exceptions:
If get operation unsuccessfully, an exception is thrown.

5.4.9.2.5setAlphaValue

Declarations:

void ImageFormatConvert.setAlphaValue(int alphaValue);

Descriptions:

Set the Alpha value of an image with an Alpha channel.

Parameters:

[in] alphaValue  Alpha channel value, range:[0, 255]

Returns:

None

5.0
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Exceptions:
If set operation unsuccessfully, an exception is thrown.

5.4.9.2.6getAlphaValue
Declarations:
int ImageFormatConvert.getAlphaValue();
Descriptions:
Get Alpha channel value.
Parameters:
None
Returns:

Alpha channel value
Exceptions:
None

5.4.9.2.7setValidBits
Declarations:
void ImageFormatConvert.setValidBits(ValidBit validBits);
Descriptions:
Set the valid data bits to be retained when converting the input source image to the desired image.
Parameters:
[in] validBits  valid data bits, see ValidBit for details.

Returns:
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None
Exceptions:
If set operation unsuccessfully, an exception is thrown.

5.4.9.2.8getValidBits
Declarations:
int ImageFormatConvert.getValidBits();
Descriptions:
Get the valid data bits to be retained when converting the input source image to the desired image.
Parameters:
None
Returns:

valid data bits
Exceptions:
None

5.4.9.2.9setInterpolationType
Declarations:
void ImageFormatConvert.setinterpolationType(BayerConvertType interpolationType);
Descriptions:
Set image format conversion algorithm.
Parameters:

[in] interpolationType  conversion algorithm, see BayerConvertType for details.
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Returns:

None
Exceptions:
If set operation unsuccessfully, an exception is thrown.

5.4.9.2.10 getinterpolationType
Declarations:
BayerConvertType ImageFormatConvert.getinterpolationType();
Descriptions:
Set image format conversion algorithm.
Parameters:
None
Returns:
The type of conversion algorithm.
Exceptions:

None

5.49.2.11 getBufferSizeForConversion

Declarations:

int ImageFormatConvert.getBufferSizeForConversion(int width, int height, int pixelFormat);

Descriptions:

Get the desired format image buffer length based on the input image.

5.0
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Parameters:
[in] width
[in] height
[in] pixelFormat

Returns:

Image Buffer length

Exceptions:

5.0

Image width

Image height

Image format

If get operation unsuccessfully, an exception is thrown.

5.49.2.12 convert

Declarations:

void ImageFormatConvert.convert(byte[] inputBuffer,

Declarations:

int inputSize,

byte[] outputBuffer, int outputSize,
PixelFormatEntry pixelFormat,

int width, int height, boolean flip);

Convert the input source image to the destination format.

Parameters:

[in] inputBuffer

[in] inputSize

[out] outputBuffer

[in] outputSize
[in] pixelFormat

[in] width

Source image buffer

The size of source image

Dest image buffer, which allocate by the user with the length of outputSize

The size of dest image, it can get value through getBufferSizeForConversion()

Source image format

Source image width

© China Daheng Group, Inc. Beijing Image Vision Technology Branch 120



m ‘ane | AHBE R

5. B3R
[in] height source image height
[in] flip Flip the image or not (true is flipped, false is not flipped)
Returns:
None
Exceptions:

If convert operation unsuccessfully, an exception is thrown.

5.4.9.2.13 convert (To Bitmap)

Declarations::

void ImageFormatConvert.convert(byte[] inputBuffer, int inputSize, Bitmap outputBitmap,
int outputSize, PixelFormatEntry pixelFormat,
int width, int height, boolean flip);

Declarations::

Convert the input source image to the destination format.

Parameters:

[in] inputBuffer Source image buffer

[in] inputSize The size of source image

[out] outputBitmap Dest image buffer, which create by the user with the length of outputSize

[in] outputSize The size of dest image, it can get value through getBufferSizeForConversion()

[in] pixelFormat Source image format, see PixelFormatEntry for details.

[in] width Source image width
[in] height source image height
[in] flip Flip the image or not (true is flipped, false is not flipped)
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Returns:
None
Exceptions:

If convert operation unsuccessfully, an exception is thrown.

5.4.10 ImageProcess

Responsible for image processing functions, which can improve image quality, including static bad
point correction, dynamic bad point correction, brightness and contrast adjustment, system parameter
settings, and other functions.

5.4.10.1 Interface list

void staticDefectCorrection(byte[] inputBuffer, byte[] outputBuffer,
StaticDefectCorrection defectCorrection, Static bad point correct
byte[] defectBuffer, int defectBufferSize)

void autoRawDefectivePixelCorrect(byte[] inputBuffer, int width,
int height, int bitNum, Dynamic bad point correct
int mode)

void sharpen24B(byte[] inputBuffer, byte[] outputBuffer,
int width, int height, Sharp
float factor)

void calcCameralutBuffer(int contrastParam, double gamma,
. : . Calculate camera lookup
int lightness, byte[] IutBuffer, int[]
table
lutLength)
void setSystem(int systemParam, int value) Set system parameter
int getSystem(int systemParam) Get system parameter

Get lookup table data from

void readLutFile(byte[] lutFilePath, byte[] lutBuffer, int[] lutBufferLength) file

5.4.10.2 talnterface description
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5.4.10.2.1 staticDefectCorrection
Declarations:
void ImageProcess.staticDefectCorrection(byte[] inputBuffer, byte[] outputBuffer,
StaticDefectCorrection defectCorrection,
byte[] defectBuffer, int defectBufferSize);
Descriptions:
Performing static bad point correction on Raw images.
Parameters:
[in] inputBuffer Source image buffer
[out] outputBuffer Dest image buffer
[in] defectCorrection Correct parameters, see StaticDefectCorrection for details.
[in] defectBuffer Bad point location data (bad point files saved as dp files through static bad

point correction plugins)

[in] defectBufferSize Bad point location data buffer size
Returns:

None
Exceptions:

If correct operation unsuccessfully, an exception is thrown.

5.4.10.2.2 autoRawDefectivePixelCorrect
Declarations:

void ImageProcess.autoRawDefectivePixelCorrect(byte[] inputBuffer, int width,
int height, int bitNum,
int mode);
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Descriptions:

5.0

Performing dynamic bad point correction on raw images

Parameters:

[in&out] inputBuffer

[in] width

[in] height

[in] bitNum

[in] mode
Returns:

None
Exceptions:

Raw image input/output buffer

Image width

Image height

The actual number of digits in the image data (note: if it is a 10 bit data, enter

10; if it is a 12 bit data, enter 12, and so on, with a value range of 8-16)

Bad point correction mode, reserved

If correct operation unsuccessfully, an exception is thrown.

5.4.10.2.3 sharpen24B

Declarations:

void ImageProcess.sharpen24B(byte[] inputBuffer, byte[] outputBuffer,

Descriptions:

int width, int height,
float factor);

Sharpening RGB images

Parameters:

[in] inputBuffer

Source image buffer
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[out] outputBuffer Destination image buffer

[in] width Image width

[in] height Image height

[in] factor Regulatory factor, range: [0.1, 5.0]
Returns:

None
Exceptions:

If operate unsuccessfully, an exception is thrown.

5.4.10.2.4 calcCameralLutBuffer
Declarations:

void ImageProcess.calcCameralLutBuffer(int contrastParam, double gamma,
int lightness, byte[] lutBuffer,
int[] lutLength);

Descriptions:
Calculate camera lookup table.
Parameters:

[in] contrastParam Contrast, range:[-50, 100]

[in] gamma Gamma, range:[-0.1, 10]

[in] lightness Bright, range:[-150, 150]

[out] lutBuffer Lut buffer, which is allocated by the user with the length of lutLength
[in] lutLength The Lut length, which cat get through

device.getBufferFeature("LUTValueAll").getLength()

5.0
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Returns:
None
Exceptions:

If calculate unsuccessfully, an exception is thrown.

5.4.10.25 setSystem
Declarations:

void ImageProcess.setSystem(int systemParam, int value);
Descriptions:

Set system parameters, such as the number of threads, SSSE3 enable status, NEON enable status,
etc

Parameters:

[in] systemParam  System parameters

[in] value System parameter value, number of threads>0;
NEON enable value 1, not enable value 0

Returns:
None
Exceptions:

If set unsuccessfully, an exception is thrown.

5.4.10.2.6 getSystem
Declarations::

int ImageProcess.getSystem(int systemParam);
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Descriptions:

Get system parameters
Parameters:

[in] systemParam  System parameter
Returns:

The value of system parameter.
Exceptions:

If set unsuccessfully, an exception is thrown.

5.4.10.2.7 readLutFile
Declarations:

void ImageProcess.readLutFile(byte[] lutFilePath, byte[] lutBuffer, int[] lutBufferLength) ;

Descriptions:
Get lookup table from lut file.
Parameters:

[in] lutFilePath Lookup file path
[out] lutBuffer Lut buffer, which is allocated by the user with the length of lutBufferLength

[in] lutBufferLength  The Lut length
Returns:
The value of system parameter.

Exceptions:

© China Daheng Group, Inc. Beijing Image Vision Technology Branch 127



m Vaine | A HE B R
5.pF

If set unsuccessfully, an exception is thrown
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6.Revision History

6 Revision History

o) o Jomme ] mm
V1.0.0 Initial release 2019-05-14
2 V1.0.1 Add SensorShutterMode setting entry 2023-08-02
3 V1.0.2

Add access the camera using feature string name. 2024-04-18
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