Foreword

Foreword

Thank you for choosing the Delta DMV-C series area scan camera. This manual provides users with instructions
for using the DMV-C series area scan cameras, including hardware model numbers and specifications. It will also
explain the components required and the process for installing the camera hardware, and provide the user with
recommended network card specifications and network architecture. In terms of software, the manual introduces
DMV-SDK'’s installation and operations. DMV-Viewer provides users with fast imaging tests and configurations for
various function parameters. It further describes the 1/0 input and output circuit diagrams and function parameter
configuration methods. Lastly, it explains each function parameter provided for the camera in detail, including
acquisition mode settings, auto exposure, gain adjustments, balance white adjustments, mirror settings, and LUT.
Usage examples are provided for user reference.

It is recommended that users carefully read the user manual before using the software. The user should store the

manual properly for reference by related personnel in the future.

Features of Delta DMV-C area scan cameras

The DMV-C industrial cameras provide users with a wide range of resolutions and gray scale or color cameras.
The user can choose between global shutters or rolling shutters for dynamic capturing or static capturing. The

400,000 pixel industrial camera provides up to 290 fps and can be configured for high-speed shooting.

The DMV-C uses GigE Vision standards interface and an Ethernet connection for image transfers. The optimal
network speed is 1Gbps. The DMV-C complies with the standard functions defined by GenlCam. The user can
control the various functions provided by the camera through the XML file, such as changing the acquisition mode,
adjusting the frame rate, exposure value, and gain value. At the same time, the DMV-C also provides a 6-pin 1/O

port, which contains an input signal and two output signals, allowing for flexible industrial camera applications.
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Chapter 1 Product Specifications

Chapter 1

Product Specifications

This chapter will explain the Delta DMV-C industrial camera specifications. The user can find the
basic information of the DMV-C camera and the warnings.

1.1 All Model Numbers and Specifications of the DMV-C Series
The current models and specifications of the DMV-C industrial cameras are shown in the table

below.

1.1.1 Model number and specifications

Sensor . Optical Exposure Pixel Frames .
Resolution . . Shutter . . . Pixel
Model number model dimensions time dimensions| per Color GPIO
(W x H) . type format
number (inch) range (um) second
DMV-CC400GM290 Gray
IMX287 | 720 x 540 6.9 290 | scale
DMV-CC400GC290 Color
1/2.9
DMV-CC1MB6GMO75 Gray
IMX273 |1,440x1,080 75 scale
DMV-CC1MSGCO75 G|Oba| Color‘ Mono
hutt
DMV-CC3M2GM036 shuter Gray | (12,10,8)
IMX265 |2,048x1,536/ 1/1.8 3.45 36 scale
DMV-CC3M2GC036 Color Bayer pC
(12,10,8) _
DMV-CX5MOGM023 Gray Optics
IMX264 |2,448x%2,048 2/3 scale isolated
DMV-CX5M0GC023 Color input
20 us~1s 23 Gra
DMV-CL5MOGMO023 Y »PC
IMX335 [2,592x1,944 1/2.8 2 scale
- Optics
DMV-CL5M0GC023 Color
isolated
DMV-CL6M3GMO016 Gray | Mono | ;.
IMX178 3,072x2,048  1/1.8 24 16 Scale (108)
DMV-CL6M3GC016 . Color
Rolling Bayer(10,8)
shutter
DMV-CL12MGMO08 Gray
IMX226 |4,000x3,000 1/1.7 1.85 8 scale| Mono
DMV-CL12MGC008 Color | (12,10.8)
. Gray
DMV-CL20MGMO005 Bayer
scale
IMX183 |5,472x3,648 1 2.4 5 (12,10.8)
DMV-CL20MGC005 Color
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Chapter 1 Product Specifications

1.1.2 Model numbering convention

The naming conventions for the Delta DMV-C industrial camera models are shown in the figure
below. The user can check the general specifications of the DMV-C through the model number.

DMV-C X 5M0 G M 023

T

L

Series Frame Rate

Delta Industrial Camera 005: 5fps 008: 8fps 016:16fps

DMV-C Series 023:23fps 036:36fps 075:75fps
290: 290fps

Type

C: Global Shutter L: Rolling Shutter

Mono/Color

X: Global Shutter (Big sensor size) C: Color M: Mono
Resolution Interface
400:0.4M 1M6:1.6M 3M2:3.2M G: GigE

5M0: 5.0M 6M3:6.3M 12M:12M

20M: 20M

1.2 General Specifications

Interface
Triggering mode

Capture mode

Power consumption
Power supply method
Exterior dimensions
Weight

Lens mount
Temperature
Certification standards
Driver

Driver compatible operating systems

10/100/1000 Mbps Ethernet, GigE Vision 2.0 compliant
Software, External 1/O input

Single frame, Multiple frames, Continuous

<5W

Choose DC 12 to 24V or PoE (IEEE 802.3af)

45 x 29 x 29 mm

92¢g

C-Mount connector

Storage: - 20°C to 85°C. Operation: 0 ~ 45°C
CE, KC, RoHS, IP30

DMV-SDK or third-party GigE Vision 2.0 software
Windows 7 ~ 10 / Linux (Ubuntu 16.04 or above)
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Chapter 1 Product Specifications

1.3 Mechanical Specifications
The Delta DMV-C industrial cameras are equipped with an RJ45 port, RJ45 screw hole, 6-pin 1/0

port, and mount adapter. The DMV-C complies with IP30 protection standards, which means each
DMV-C industrial camera is delivered with a lens protection cover to protect the interior of the
camera.

1.3.1 Camera part names

@—|
\.
D?JE@Q] @
3 s
=)
__
- , ,
®
Serial No. Name
(1) Lens cover
(2) C-Mount joint
(3) Delta service QR code
(4) MAC ID
(5) Product label
(6) RJ45 connector
(7) RJ45 thread hole (M2x0.4 T 4)
(8) I/O connector
(9) Indicator
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Chapter 1 Product Specifications

1.3.2 1/0O port definitions

I/O DETAIL
Serial No. Name Wire color
(A) Power input Brown
(B) Line1 Input Red and white
(C) Line3 Output White
(D) Line2 Output Black
(E) I/O Com Red and black
(F) Ground Blue
1.3.3 Outer dimensions of the camera
i
==
S
LN
<
9 20) 633
115 6.8
A
Y K / PLUG /% —
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Chapter 1 Product Specifications

1.3.4 Thread specifications

P9 20.00
" 12.00
1.3.4 $RET RS
17
(=)
o
3-M3X0.5¥ 3. 2(MIN)
=
> . ./-—- :;\\‘
i B . 'C“-h
= Nt |/4"-20UNC

4-M2X0. 4V 3. 2(MIN)

=
T T —

[

1.3.5 Mount adapter installation

1
A
Serial No. Name
(1) Mount Adapter
(2) Screws M2x0.413
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1.3.6 LED indicators

Indicator/status Blinking Steady
Red light Error Fatal error
Orange light Initializing Idle (waiting for connection)
Green LED Capturing Ready (connected)
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1.4 Notice
To ensure the normal operation of the DMV-C industrial camera and personnel safety, please pay

attention to the following matters when operating the DMV-C camera.

1.

10.

Please keep away from high voltage and powered equipment to ensure safe operations and
maintenance.

To prevent damage due to an incorrect voltage input level, please check to ensure that all
signal connections, such as input voltage and polarity, are correct before powering on any
component.

Please ensure that device power is turned off before inspecting the power source or
connecting the wires. To avoid electrical shock, never touch the terminals or connect the
wires while system power is turned on.

Please do not attempt to disassemble or modify the internal components of the controller.
Keep away from scrap metal, which could interfere with operation or even cause damage to
the components.

Gently wipe dust off of the lens using a lens cloth to remove attached dirt. Using excessive
force or inappropriate materials may scratch the lens.

Only use a blower cleaner to remove dust from the camera sensor and lens. To avoid getting
moisture on the components, never blow on any of the components with your mouth.

Do not use the device in places with combustible gases.

Please clean the product with a dry cloth. Do not use cleaning solutions containing acidic or
alkaline chemicals.

When using the camera, the recommended ambient temperature is between 0°C to 45°C to
ensure stable camera operations.

DMV-C Camera User Manual 1-7



Chapter 2 Hardware and Software Installation Instructions

Chapter 2

Hardware and Software Installation Instructions

This chapter describes the Delta DMV-C area scan camera’s hardware, DMV-SDK software
installation, and the network IP configuration mode. The user can follow the chapter to understand
the components required when operating the camera, and complete the camera installation
according to the instructions.

2.1 Components Required for Hardware Installation
Before installing the DMV-C area scan camera, please ensure the following components have

been prepared.

1. Ethernet cable. The optimal network speed for the DMV-C camera is 1 Gbps. Therefore,
please choose CAT-5e or above Ethernet cables to ensure that the network speed meets the
camera's operating requirements. Part number of Delta’s Ethernet cable is DMV-CAF5MGE.

2. 6-pin GPIO cable. The DMV-C camera is equipped with a set of power and I/O ports. When a
DC power supply or I/O functions are required through these ports, the user should prepare a
6-pin GPIO cable. Part number of Delta’s GPIO cable is DMV-CAF5MT.

When installing the 6-pin GPIO cable, please align the pins first then insert in to avoid
damaging the pins.

3. 1K pull-up resistor. When using the 1/O functions, if both input and output signals are used
and wired according to NPN type, a 1K pull-up resistor needs to be installed. Please refer to
Chapter 3 I/O details.

4. C-mount lens. All DMV-C series cameras use C-mount connectors. The user should select a
corresponding C-mount lens according to usage requirements.

5. Gimbal mount. The DMV-C camera is shipped with a gimbal mount and 4 fastening screws.
The user can mount the DMV-C camera after installing the gimbal.

6. Network card. The images captured by the DMV-C camera will be transmitted to the host
through the Ethernet cable. Therefore, the host must be installed with a network card.
Recommended network card specifications include support for 1GbE data transfer and jumbo
frames).
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Chapter 2 Hardware and Software Installation Instructions

7.

Power supply device. The DMV-C camera support two types of power supply, which are DC
power input and Power over Ethernet (PoE). The user can choose the most suitable power
supply according to the usage setting. For details, please refer to Chapter 2.2.

2.2 Power Supply

The Delta DMV-C area scan camera supports two types of power supply, which are DC power
input and Power over Ethernet (PoE). The user can choose the most suitable power supply
according to the usage requirements.

1.

2-2

DC Power input

When using DC power input, a 6-pin GPIO cable is required. The power should be connected
according to the I/O definitions. Please refer to the following figure for 1/0O definitions. The input
power should be DC 12V to 24V.

Delta recommends using the 6-pin GPIO cable which part number is DMV-CAF5MT.

Please note that directly connecting a power supply with too high voltage will damage the
camera. Voltage that is too low will cause operational errors with the camera.

Power over Ethernet (PoE)

The DMV-C camera can also be powered through Ethernet. A network card with PoE can be
installed in the power supply, or Power Sourcing Equipment (PSE) can be used, such as PoE
injector, to supply power.

The power consumption level of the DMV-C camera is PoE 802.3af Class 2. When using PoE
Ethernet to supply power, power supply equipment that complies with PoE 802.3af should be

selected to ensure the correct input wattage. Please select Cat-5e or above Ethernet cables.

Please note that using a PSE that does not comply with IEEE 802.3af standards or passive
POE injector could cause damage to the camera due to the incorrect power input.
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Serial No.
(1)
(2)

Serial No.

DMV-C Camera User Manual

Name
RJ45 connector
1/0O connector

I/O DETAIL

Name
Power input
Line1 Input
Line3 Output
Line2 Output

I/O Com

Ground

Wire color
Brown
Red and white
White
Black
Red and black
Blue
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2.3 Hardware Installation Steps
This chapter will explain the hardware installation steps of the Delta DMV-C Area Scan Camera.

The user may begin the DMV-C hardware installation after preparing the required components
stated in Chapter 2.1.

3.

. Establish the machine vision system. The user should select a DMV-C camera with a specific

resolution based on the field of view defined by the scenario. The user shall also define the
height of the camera and focal distance of the lens.

Attach the camera to the mount adapter. Each DMV-C camera comes with a mount adapter
and four M2 tightening screws.

Install the lens. Point the DMV-C camera downwards and remove the lens cover. Affix the
C-mount lens.

Mount the camera on the machine. Mount the DMV-C camera with lens on the machine
through the mount adapter.

Install the network card on the computer. Please follow the installation instructions in the
manual provided by the network card manufacturer and make sure to connect the IDE or SATA
power connector of the network card to the power supply of the computer. Enter the device
manager to confirm the card installation. If there is an exclamation mark, it means the
installation is not complete. Please refer to the network card manual to complete installation.

"

1 r,—"tv o ~ Epp
i EN -

[
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6. Connect the Ethernet cable. Connect the ethernet cable to the DMV-C camera and the
network port of the computer. If you are using PoE ethernet to supply power, please follow the
correct steps to connect the power Sourcing Equipment (PSE) and DMV-C camera.

7. Connect the 6-pin GPIO cable. DC power supply or I/O functions should be wired according to
the DMV-C 1/O definition to ensure normal functioning. If DC power supply or I/O functions are
not used, this step can be skipped.

8. Turn on the power. Once the above steps are completed and confirmed to be correct, power
can be supplied and the DMV-C camera can be turned on.

9. The DMV-C camera will automatically enter the boot process when turned on. The user can
use the LED indicators to check the current status of the DMV-C. When booting, the LED
indicator of the DMV-C will flash orange until the boot process is complete. Once ready, the
LED indicator will remain orange light. This means the DMV-C has completed the boot process
and is waiting for connection. The user can then use the software to connect to the DMV-C.
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2.4 Network Architecture

The optimal network speed of the DMV-C camera is 1 Gbps, that is to say, when
multiple DMV-C cameras are connected, each camera should be equipped with a
network speed of 1 Gbps, and the network architecture should be a peer-to-peer
network. The host should be connected to the DMV-C camera through multiple
network cards or a multi-port network card, as shown in the figure below.

Gige GigE Gige
adapter  adapter adapter
Computer

2-6

Multiport
GigE
adapter

Computer
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2.5 Network Card Specifications and Model Number
To ensure a good network environment for the DMV-C camera, Delta recommends the use of

network cards that support 1 Gbps network speeds and jumbo frames.

The recommended network card models are as follows:
® |Intel i210 series
® Intel i350 series

2.6 Network Setup
This chapter will explain the IP configuration mode for the DMV-C camera and the behavioral
process after connection.

2.6.1 IP setup mode

The three IP configuration modes for connecting the DMV-C camera are as follows:

1. Persistent IP address: The user can enable persistent IP mode and set the persistent IP and
subnet mask by configuring the function parameters. Please refer to Chapter 4.8 for the
configuration method.

2. DHCP (Dynamic Host Configuration Protocol): When using DHCP and the camera detects a
DHCP server, the DHCP server will provide a set of IP and subnet mask to the camera.

3. LLA (Link Local Address): When using link local address, the camera will automatically
generate an IP. The range of the IP is from 169.254.0.1 to 169.254.255.254.

In the default IP mode of the DMV-C camera, DHCP and LLA are enabled and persistent IP
is disabled.

Please note that the DMV-C camera IP mode will be saved, and the same IP mode will be loaded
when powered on again.
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2.6.2 Camera connection process

When the DMV-C camera is turned on, it will follow a fixed process to connect to the network:

1. The camera will first confirm whether persistent IP is enabled. If enabled, the camera will use
the persistent IP and subnet mask set by the user.

2. If the camera is not using a persistent IP, it will then confirm whether DHCP is enabled. If
enabled, the camera will start to detect a DHCP server. When the DHCP server is detected,
the camera will obtain a set of IP from the server. If a DHCP server cannot be detected, the
camera will automatically generate a set of IP through LLA mode.

Note: When using a DHCP connection, the connection time will be longer because the camera
needs to search for a DHCP server.

3. If the camera does not use a persistent IP and DHCP, the camera will automatically generate
an IP using LLA mode.

Camen:a < Persistent > g DHCP >
connection IP

y- \
. for DHCP
server

DHCP server

LLA

persistent IP and Auto generate IP

subnet mask

. Apply to .
assigns IP
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2.7 DMV-SDK Installation
The user can go to the download center of the Delta website to download the DMV-SDK software.

Search by product category: industrial automation and machine vision systems, and find
DMV-SDK on this page. Click to start the download.

A .

hELTd Solutions Products News Center Investors Service Support About Delta Careers COVID-19 Notice
Home | Service Support / Download Center

Search Method Clear Al Down|0ad Ce nter

Order By Title Date |- Group

Industrial Automation 5

DMV-VGR-v0.9.61.0

Machine Vision Software

Machine Vision Systems =

No Series Category : Industrial Automation / Machine Vision Systems
Data Type : Software ultilar Issue Date : 2022-12-19
Operating System : Windows 7/10 (64 bit)

. File(805MB)

After the download is complete, the installation steps are as follows:

1. Click the .exe file to begin installation.

S

DELTA_IA-MWS_
DIW-C-SDK_S
W_TSE_X64 202
21215.exe

2. The software will start preparing for installation.

Delta Machine Vision Camera SDK - InstallShield Wizard

Preparing to Install...

Dt Blaching Vi Camera SDN Salup 5. prepading the
IrataliShield Wirard, which will Guide you Bhivasgh the program
sebug prooess. Please walt

Extracting: Delta achine Vision Camera 508 mal
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Instructions

3. Click Next to continue the installation process.

4. Select the installation ty

15 Delta Machine Vision Camera SDK - InstallShield Wizard hed

Welcome to the InstallShield Wizard for Delta
Machine Vision Camera SDK

The InstallShield{R) Wizard will install Delta Machine Vision
Camera SDK on your computer. To continue, dick Next.

WARNING: This program is protected by copyright law and
international treaties.

:@ Delta Machine Vision Camera SDK - InstallShield Wizard X

Setup Type
Choose the setup type that best suits your needs.

Please seledt a setup type.

(®) Complete
ﬁ All program features will be installed. (Requires the most disk space.)
Choose which program features you want installed and where they will
ﬁ be installed. Recommended for advanced users.

InstallShield

< Back Next > Cancel

pe. Complete will install DMV-SDK and DMV-Viewer completely.

5. Click Install to start the software installation. If the users need to re-select the installation type,
the user can click Back to return to the previous step.

:@ Delta Machine Vision Camera SDK - InstallShield Wizard X

Ready to Install the Program

The wizard is ready to begin installation.
Click Install to begin the installation.

If you want to review or change any of your installation settings, click Back. Click Cancel to exit
the wizard.

InstallShield

Install Cancel

2-10
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Chapter 2 Hardware and Software Installation Instructions

6. After the installation is successful, the installation completion message will be displayed. Click
Finish to end the installation process.

15 Delta Machine Visian Camera SDK - InstallShield Wizard *

InstallShield Wizard Completed

S

The InstallShield Wizard has successfully installed Delta Machine
Vislon Camera SDK. Click Finish to exit the wizard

7. DMV-SDK will be automatically installed in the following path.
C:\Program Files\Delta Industrial Automation\DIAVision\DMVC

8. Path of DMV-Viewer: C:\Program Files\Delta Industrial Automation\DIAVision\DMVC\Applications\bin

9. Before running the camera, you need to enable the Jumbo packet(Jumbo frame) function and
receive buffers in the network settings:

A. Start — Windows System — Control Panel — Network and Internet — Network and Sharing
Center — Change adapter settings

B. Right click on the network being used — Properties
C. Click Settings — Advanced — Select Jumbo Packet — 9014 bytes
D. Select Receive Buffers—2048
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Intel(R) Ethernet Connection (7) 1350LM Properties

General Advanced Drver Detals Events Power Management

The following properties are available for this network adapter. Click

the property you wart to chanage on the left, and then select its value
an the right.

Property: Walue:

A 5014 Bytes
Large Send Offload V2 {IPv4) T
Large Send Offload V2 (IPvE)
Locally Administered Address

Log Link State Event

NS Cffload

Packet Priority & WVLAMN

Receive Buffers

Receive Side Scaling

Speed & Duplex

TCP Checksum Offload (IPv4)

TCP Checksum Cffload (IPvE)
Transmit Buffers

UDP Checksum Offload (IPv4d) e

Intel(R) Ethernet Connection (7) 1350-LM Properties

General Advanced Drver Detals Events Power Management

The following properties are available for this network adapter. Click
the property you wart to chanage on the left, and then select its value
an the right.

Property: Walue:

Jumbo Packet - |21}4.E|
Large Send Offload V2 {IPv4)

Large Send Offload V2 (IPvE)
Locally Administered Address
Log Link State Event

NS Cffload

Packet Priorty & VLAN

Receive Side Scaling

Speed & Duplex

TCP Checksum Cffload (IPv4)

TCP Checksum Cffload (IPvE)
Transmit Buffers

UDP Checksum Offload (IPv4d) e

Cancel
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2.8DMV-Viewer Interface
This chapter will explain the DMV-Viewer interface.

dh Delta Viewer - =] x
Device List @
169.254.64.101

@ Camera Information

ModelName DMV-CM1MCGE-D

SerialNumber 1MCGEDT 18390004
00:18:23:3C:65:3F
169.254.64,101

FriendlyName ZHHBER 2

Description Intel(R) Ethernet Connection |
34:17:EB:B9:79:72
160.254.124 46

display fps: 0.0 fps: 0.0  frame count: 0

A. Device list
Displays all the cameras currently connected to the computer network. Select one of the cameras

to load its parameters. Click to refresh the camera list.

B. Camera information

The camera information shows the camera’s model number, serial number, MAC, IP address,
subnet mask, default gateway, manufacturer name, system version, GigE Vision version, and
user-defined name.

C. Adapter information

The adapter information shows the user network’s name, description, MAC, IP address, subnet
mask, default gateway, DHCP server, DNS, transfer speed, download speed, and maximum
transfer packet size.
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D. Parameter list
Displays all functions provided by the camera and provides access to parameters for managing
the camera.

The camera functions are divided into:
® Device Control
® Acquisition Control
® Analog Control
® Image Format Control
® User Set Control
® Transport Layer Control
® Digital I/0O Control
® Auto Functions

According to the different definitions of function parameters, some parameters are read-only
and some can be written. Please refer to Chapter 4 for the function parameter descriptions.
From the shortcuts, the user can decide the visibility of parameters.

®Beginner

® Expert

o Guru

By default, the DMV-Viewer display level is Expert.

Expert 9
P Beginner
Device Scan Type Areascan Expert
Vendor Name Guru

Model Name
Device Version
Device Serial Number

Device User 1D

9]

Device Temperature

Device Git Version

4 -

AcauisitioniMode Continuous v

A description of the parameter will be shown when hovering over the parameter text with the
mouse.

214 DMV-C Camera User Manual



Chapter 2 Hardware and Software Installation Instructions

Device CLontro -

Device Scan Type Areascan -

vendor Na| Scan type of the sensor. |, =

Model Name

Device Version
Device Serial Number
Device User ID

O

Device Temperature

Device Git Version

E. Graphic display window
The image display window shows the image being captured and the information related to the
image settings.

Click

to start capturing images with the camera.

Clicking & will save the current image in the current save path.
# Image Save Configuration X
Save Mode
® Manual
()Save one every |1 images
)Save one every 1000 milliseconds (at most)
Path: | CA\Program Files (x86)\Delta Industrial Automation\,DIAVision\DmvemSDK\APE
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2.9DMV-Viewer Camera Connection
1. Connect the camera to a computer
2. Opening DMV-Viewer: Start — DMV camera SDK — DMV-Viewer

B pmv-spk

q DMV-SDK .NET API

.? DMV-SDK .NET APl.chm

@) DMV-SDKC API
B’ DMV-SDKC APL.chm

B DMV-Viewer

3. Connect the camera

The camera will appear in Device List (requires manual refresh). Click on Open to connect

the camera.

Device List @
169.254.4.2

DMV-CL400GC120
T00000000
00:18:23:01:02:03
169.254.4.2

FriendlyName TR 3

Description Intel(R) Ethernet Connection (
00:68:EB:CC:EB:7B

169.254 240 215

Parameters

display fps: 8.8 fps: 8.0 frame coun

DMV-C Camera User Manual



Chapter 2 Hardware and Software Installation Instructions

When the camera is connected, the Open will change to Close.

& Delta Viewer

Device List @
169.254.4.2

J

@ Camera Information
ModelName DMV-CL400GC120
SerialNumber

FriendlyName

Description Intel{R) Ethernet Connection (
00:68:EB:CC:EB:7B
169.254 240 215

4 Device Control

Device Scan Type Areascan
Vendor Name
Model Name

® Last Warni

display fps: ©.8@ fps: 9.8 frame count: - Error Count =

When the camera captures an image, the

A Delta Viewer
Device List
169.254.4.2

DMV-CL400GC120
T00000000
00:18:23:01:02:03
169.254.4.2

FriendlyName
Description Intel(R) Ethernet Connection (
MAC 00:68:EB:CC:EB:7B

IP 169.254 240215

Parameters
4 Device Control
Device Scan Type Areascan
vendor Name

~ R O color/mono
= ® raw

Model Name

display fps: 18.6 fps: 33.1 frame count: 135 (x,v):( -) Gray: - RGB: -4 -y - Error Count = @ Last Warni
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Chapter 3

1/0 Input and Output Configuration

This chapter will provide the I/O connector definition table, the circuit diagrams for various input
and output applications, and further explain the 1/0O functions and configuration methods for the

DMV-C camera.

3.1 1/0 Contact Definitions
The DMV-C camera is equipped with a 6-pin GPIO port. It allows for DC power input and 1/O input

and output functions. The definition table of the different pins of the port is as follows.

Serial No.
(A)
(B)

(C)

D)
E)

(F)

DMV-C Camera User Manual

Name
Power input
Line 1 Input
Line 3 input
Line 2 input

I/O Com
Grounding

I/O DETAIL

Wire color
Brown
Red and white
White
Black
Red and black

Blue
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3.21/0 Circuit Diagram

The DMV-C camera provides an OptoCoupled input and two OptoCoupled outputs. The input and
outputs can be wired differently according to different uses. In total, there are 5 combinations of
whether the user is using only input, only output, or both input and output. For the various usage
settings, please refer to the corresponding circuit diagrams below.

Serial No. Usage setting Input type Output type Notes
3.2.1 Only for input NPN
3.2.2 Only for input PNP
The output only supports NPN
3.2.3 Only for output NPN
type.
A set of 1k pull-up resistors needs
Input and to be installed for the input.
3.24 NPN NPN
output The output only supports NPN
type.
Input and The output only supports NPN
3.25 P PNP NPN P ystpp
output type.
3.2.1 Only uses NPN input
This circuit diagram is only for the input signal and uses NPN type.
Input circuit diagram (NPN)
DMV
= PLC _______ Input
v ; i 51K
| i ‘:?_‘lliﬂlr ' r W 1 +1._8)
YO IN
: : I I i -
: 4TKS -
1| [ ] |
-~ ] . 1
_______________:'-f-:nul l 1:4:|M|r¢'1; 1
T B e
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3.2.2 Only uses PNP input

This circuit diagram is only for the input signal and uses PNP type.

Input circuit diagram (PNP)

...............

-
L=
O
Q
x
-
“
L

_(jj}' s T e e
3.2.3 Only uses NPN output
This circuit diagram is only for the output signal and uses NPN type.
Output circuit diagram (NPN)
DMV PLC
R ouT COM(+) ~~~"77777777)
| +1.8V —Wv / O —d E
i 'COMOUT %0 | !
| Output —O —C E
| " i i ¥
i ﬁ
T o BT o 0 ®
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3.2.4 Uses Both NPN Input & NPN Output

This circuit diagram is for the input and output, and both signals use NPN type.
Note: Because the input and output of the DMV-C camera shares the /0 COM, when adopting
this usage setting, a 1K pull-up resistor needs to be installed for the input.

Input circuit diagram (NPN)

i et Input
: [ S, O—W— . MW— +1.8V

=
b=
<
O
=
=
< ¢
L

=)=}
Output circuit diagram (NPN)
+1.8VH—W
! -
s
é Output
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3.2.5 Uses PNP Input & NPN Output

This circuit diagram is for the input and output. The input uses PNP type and the output uses NPN

type.
Input circuit diagram (PNP)
DMV
- : Input
; ; + 51K
: o, O—W—y . W—i+1.8v
5 'COM IN: I :
: ; : 4 ~
' - I 47K A Y o
¢ —— W COMIN’ S ]
© @ T

Output circuit diagram (NPN)

DMV
g T ouT
b +1.8V Wy O
! - E
; Y ., :
! {COMOUT
i Output —O
o csrssmrc s m——— . O O
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3.3Input Function Settings
The DMV-C camera provides an OptoCoupled input circuit. External devices can use this circuit to

trigger image capturing with the DMV-C camera.

The input and output signal line format of the DMV-C camera is based on an OptoCoupled design.
Therefore, the user cannot customize the circuit input and output signals through other methods.

I/0O DETAIL
Serial No. Definition Line selector
(B) Input Line

(E) I/O common point
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The function parameters of the DMV-C camera comply with the naming conventions stipulated by
GenlCam. Each DMV-C camera contains an XML file. The XML file includes all function
parameters of the camera. The user can read and write these function parameters to configure
the camera.

The following input and output function settings section will provide a parameter function list,

description of functions, and configuration process.

The function and parameter list includes the following five points:

1. Function name: Function names of the DMV-Viewer and SDK display.

2. Interface: IEnumeration, IFloat, linteger, IBoolean, IString, ICommand.

3. Access: The user can access, read, or write this parameter.

4. Parameter level: Beginner, Expert, and Guru. When the visibility level is set to Beginner, the
user will only be able to see the parameters of the Beginner level. If it is changed to Guru, the
user can see all parameters.

5. Parameter content: Lists the values that will appear for each parameter. The values will vary
depending on the parameter.

The table below is an example. The function name is exposure time and the interface used is
IFloat. The user can access or write the function. The function is visible when the level is set to
Beginner. The value write range is from 20 to 1000000 and the unit is ys.

Name Interface Access Parameter Parameter Content
Level
Exposure Time IFloat Read/Write Beginner 20~1000000

The parameter in the table below is the camera serial number. The interface used is IString. The
user can only read the parameter and cannot write it. The visible level has to be set to Expert to
see the parameter. The numerical result will be the camera serial number.

P

Name Interface Access arameter Parameter Content
Level

Device Serial Number IString Read Expert Device's serial number
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3.3.1 Function parameters of the input settings

The input settings can be adjusted using the following function parameters.

Function Parameter List

Serial
o Name Interface Access Parameter Level | Parameter Content
o.
LineO
Line Selector IEnumeration Read/Write Expert Line1
Line2
Input
2 Line Mode IEnumeration Read/Write Expert
Output
True
3 Line Inverter IBoolean Read/Write Expert
False
True
4 Line Status IBoolean Read Expert
False
5 Line Format IEnumeration Read/Write Expert Opto Coupled
Input unit
6 Line Debounce Time IFloat Read/Write Guru

Microsecond (us)

Description of Functions

1.

3-8

Line Selector: Select the line number for configuration.

Line 1 = Input, red and white wire

Line 2 = Output, black wire

Line 3= Output, white wire

Line Mode: Output and input mode. The 3 pins have been defined for the DMV-C camera.
This column only shows the I/O mode of the line number selected by Line Selector. For
example, if the Line Selector selects Line0, Line Mode will show Input. If the Line Selector
selects Line1, Line Mode will show Output.

Line Inverter: The input signal logic can be reversed after enabling. For example, the original
low logic is inverted to high logic, and high logic is reversed to low logic. The function can be
enabled or disabled according to the usage requirements.

Line Status: Displays the current status of the line selected by the Line Selector. True means
high logic and False means low logic.

Line Format: Shows the line format selected by the Line Selector. The line formats for the
DMV-C camera are OptoCoupled.

Line Debounce Time: Set the debounce time. Debounce can filter signal interference to avoid
invalid signals from triggering the camera. When the input signal time is lower than the
debounce time, the signal will not trigger the camera. Conversely, when the input signal time
is equal to or greater than the debounce time, the signal will trigger image capturing by the
camera. The unit for the time is microsecond (us). For example, when using a mechanical
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switch, quick connection or disconnection may occur easily. After setting the debounce time,
the input signal time needs to be equal to or greater than the debounce time to trigger the
camera.

Input Configuration Process:

1.

When using DMV-Viewer to enter input function settings, please go to Settings in Digital I/O
Control.

2. Select Line 1 with Line Selector.

3. The Line Mode is fixed as input. After setting Line Selector, the Line Mode will be automatically

N o o bk

displayed as input.

Use Line Inverter to set whether the input signal logic needs to be inverted.

The line format is set to OptoCoupled.

Use Line Debounce Time to set the debounce time.

Line Status can read the current status of the line. True means high logic and False means low
logic.
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3.40utput Function Settings
The DMV-C camera provides two sets of OptoCoupled output lines and 7 output functions. The

user uses the output signal to determine the specific status of the DMV-C.

The input and output signal line format of the DMV-C camera is based on an OptoCoupled design.
Therefore, the user cannot customize the circuit input and output signals through other methods.

I/O DETAIL
Serial No. Input and output Line selector
(C) Output Line 3
(D) Output Line 2
(E) I/O common point Red and black
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3.4.1 Function parameters of the output settings

The input function related parameters are listed as follows.

Function Parameter List

Serial No. Name Interface
1 Line Source IEnumeration
Line Min Pulse
2 IFloat

Width

Description of Functions

Access

Read/Write

Read/Write

Parameter Content
Off

ExposureActive

Parameter Level

FrameTriggerWait
AcquisitionTriggerWait
UserOutput0
UserOutput1
FlashWindowActive

Expert

ExternalTriggerActive

Input unit
Guru
Microsecond (us)

1. Line Source: Selects the source of the output signal. Descriptions of the sources are as

follows.

DMV-C Camera User Manual
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Serial

No. Output Source Description of Functions
When the camera performs exposure, a signal will be outputted

1 Exposure Active until the exposure ends. This function can be used with flash for
enabling and disabling.

2 Frame Trigger Wait The camera is waiting for the frame start trigger signal.

3 Acquisition Trigger Wait The camera is waiting for the acquisition start trigger signal.
The user can set the signal to be outputted according to their
requirements. This function can be integrated with other software

4 User Output0 for different applications. For example, it can be used with a visual
software to output OK or NG signals.
Please see Chapter 3.4.2 for the configuration method.

5 User Output1 Same as above.
The camera will output an interval signal to activate the flash.
When used with a rolling shutter camera, the function can capture
moving objects and prevent image distortion. In order to achieve
this effect, a longer exposure time is required and the impact of
ambient light should be avoided.

6 Light Trigger (Flash Window) The shortest exposure time for each model of camera to output
flash signal is as follows:
DMV-CL5MO : 44000us
DMV-CL6M3 : 60000us
DMV-CL12M : 124000us
DMV-CL20MO : 198000ps

7 External Trigger Active The camera is currently being triggered externally.

2. Line Min Pulse Width: Configure the minimum value of the camera output pulse width. When
the receiver used needs a specific pulse width, this setting can be used to provide the value.
Value 0 means the function is disabled. The unit for the function is microsecond (us).

Output Configuration Process:

1. When using DMV-Viewer to enter output function settings, please go to Settings in Digital 1/0
Control.

2. Select Line2 or Line3 with Line Selector. When configuring, please note that the OutputO pin
corresponds to Line1 and Output1 corresponds to Line2.

3. The Line Mode is fixed as output. After setting Line Selector, the Line Mode will be
automatically displayed as output.

4. The output signal logic can be reversed after enabling Line Inverter. For example, the original
low logic is inverted to high logic, and high logic is reversed to low logic. The function can be
enabled or disabled according to the usage requirements.

5. Select the source of the output signal with Line Source.
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6. The line format is set to OptoCoupled.
7. Line Min Pulse Width configures the minimum value of the camera output pulse width. When
the receiver used needs a specific pulse width, this setting can be used to provide the value.

Value 0 means the function is disabled. The unit for the function is microsecond (us).
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3.4.2 Description of user output settings

User output1 and user output2 allows the user to set the signal to be outputted according to their
requirements. This function can be integrated with other software for different applications. For
example, it can be used with a visual software to output OK or NG signals. The output signal can
be configured individually or two at a time. The configuration process is as follows.

Function Parameter List

Serial No. Name Interface Access Parameter Level Parameter Content
User Output1
1 User Output Selector IEnumeration Read/Write Expert
User Output2
True
2 User Output Value IBoolean Read/Write Expert
False
3 User Output Value All linteger Read/Write Expert 0~3
User Output Value All
4 linteger Read/Write Expert 0~3
Mask

Single user output signal settings:

1.

Use the User Output Selector to choose the signal source for configuration, User OutputO or
User Output1.

. Set User Output Value to True to output high logic signals and False to output low logic

signals.

Dual user output signals settings:

1.

User Output Value ALL can configure the output signals for user output1 and output2. When a
specific value is set, it can control the output of both signal sources at the same time. For
example, when 1 is entered, OutputO will output a high logic signal and Output1 will output a
low logic signal. Please refer to the following table for the output signals corresponding to the
entered values.

. User Output Value All Mask is the mask setting. It can limit the values written by User Output

Value All. For example, if the mask parameter is set to 2, the values that can be entered in
User Output Value All are from 0 to 2. Entering 3 will have no effect. The mask function is only
limited to User Output Value All. When the user directly sets the output signal through User
Output Value, the mask will not limit the value.

Bit Output1 Output2 Description

0 False False Output 1 logic low; Output 2 logic low
1 True False Output 1logic high; Output 2 logic low
2 False True Output 1 logic low; Output 2 logic high
3 True True Output 1 logic high; Output 2 logic high
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Chapter 4

Function and Parameter Settings

This chapter will explain the function parameters within the DMV-C camera. The function
parameters of the DMV-C camera comply with the naming conventions stipulated by GenlCam.
Each DMV-C camera contains an XML file. The XML file includes all function parameters of the
camera. The user can read and write these function parameters to configure the camera.

The DMV-C camera currently provides 8 types of function parameters, including:

1. Device Control: Provides the general information of the DMV-C camera used, such as model
number, camera version, and the user name of the camera.

2. Acquisition Control: Provides 3 major acquisition controls, including Acquisition & Frame Rate,
Trigger Modes, and Exposure Modes.

3. Analog Control: Provides 5 major analog controls, including Gain, Black Level, Light Source,
Balance White, and Gamma.

4. Image Format Control: Provides information on the charge-coupled device and image size to
the user, and the ROI, mirror images, and output pixel format for configuring the camera.

5. LUT Control: The Lookup Table (LUT) settings can convert the original pixels to another pixel
value.

6. User Set Control: Used to access and load camera parameters. The user can load default
values or import customized parameters before loading.

7. Auto Function: Provides users with ROI settings for auto exposure and auto balance white, and
can be used to configure the detailed parameters of auto exposure.

8. Transport Layer Control: Provides users with function parameters related to network settings.
The user can use the function parameters in this chapter to configure the IP mode, GVCP,
GVSP, and other settings.
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Each section will provide a parameter function list, description of functions, and configuration

process.

The function and parameter list includes the following five points:

1. Function name: Function names of the DMV-Viewer and SDK display.

2. Interface: IEnumeration, IFloat, linteger, IBoolean, I1String, ICommand.

3. Access: The user can access, read, or write this parameter.

4. Parameter level: Beginner, Expert, and Guru. When the visibility level is set to Beginner, the
user will only be able to see the parameters of the Beginner level. If it is changed to Guru, the
user can see all parameters.

5. Parameter content: Lists the values that will appear for each parameter. The values will vary
depending on the parameter.

The table below is an example. The function name is exposure time and the interface used is IFloat.
The user can access or write the function. The function is visible when the level is set to Beginner.
The value write range is from 20 to 1000000 and the unit is ps.

Name Interface Access Parameter Parameter Content
Level
Exposure Time IFloat Read/Write Beginner 20~1000000

The parameter in the table below is the camera serial number. The interface used is IString. The
user can only read the parameter and cannot write it. The visible level has to be set to Expert to see
the parameter. The numerical result will be the camera serial number.

P
Name Interface Access arameter Parameter Content

Level
Device Serial Number IString Read Expert Device's serial number
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4.1

Device Control

The Device Control page provides the general information of the DMV-C camera used, such as
model number, camera version, and the user name of the camera.

4.1.1 Device Control Function Parameter

Function Parameter List

Parameter

Serial No. Name Interface Access Level Parameter Content
1 Device Scan Type IEnumeration Read Expert Area Scan
2 Vendor Name IString Read Beginner Delta Electronics
3 Model Name IString Read Beginner Model Name
4 Device Version IString Read Beginner v1.00
5 Device Serial Number IString Read Expert Device's serial number
6 Device User ID IString Read/Write Beginner Null
7 Device Reset ICommand Write Guru NA
8 Device Temperature IFloat Read Expert Degree C
9 Device Git Version IString Read Beginner Device Git Version

Description of Functions

1.

ok wbd

Device Scan Type: The scanning form of the charge-coupled device. The DMV-C camera uses
plane scanning charge-coupled devices.

Vendor Name: The vendor is Delta Electronics.

Model Name: Displays the model number of the camera.

Device Version: Displays the current firmware version of the camera.

Device Serial Number: Displays the serial number of the camera.

Device User ID: The user-defined device number, which is blank by default. The number will
be written to the device and saved once a value is entered.

Device Reset: Resets the camera and automatically reboots it. After the reset, the camera
needs to be searched for again to enable it. This setting does not restore the camera to the
factory defaults.

Device Temperature: The core temperature in Celsius of the camera, not the surface
temperature of the case.

Device Git Version: Displays the current Git version of the camera.
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4.2 Acquisition Control

The user can set the acquisition and trigger modes in Acquisition Control.
Acquisition Control provides 3 major image capture controls:

1. Acquisition & Frame Rate: Acquisition mode and frame rate settings.

2. Trigger Modes: Trigger mode settings, including software trigger and 1/O trigger.

3. Exposure Modes: Manual exposure time settings and auto exposure.
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4.2.1 Acquisition & Frame Rate function parameters

Acquisition mode and frame rate settings.

Function Parameter List

Serial
Name Interface Access Parameter Parameter Content
No. Level
Continuous
1 Acquisition Mode IEnumeration | Read/Write Beginner Single Frame
Multi Frame
2 Acquisition Start ICommand Write Beginner NA
Acquisition Stop ICommand Write Beginner NA
4 Acquisition Frame Count linteger Read/Write Beginner 1~255
True
5 Acquisition Frame Rate Enable IBoolean Read/Write Expert Fal
alse
6 Acquisition Frame Rate IFloat Read/Write Beginner 1~10000
Acquisition Frame Rate Result
7 IFloat Read Guru Device-specific
Max
8 Acquisition Frame Rate Abs IFloat Read Guru Device-specific

Description of Functions

1.

Acquisition Mode: Supports 3 acquisition modes.

Continuous: Continuous acquisition mode. It is the default mode.

Single Frame: Captures a single image at a time.

Multi Frame: Captures a specified number of images at a time. The number of images needs to
be set through Acquisition Frame Count.

Acquisition Start: Starts image capture after execution.

Acquisition Stop: Image capture will stop after the current image is uploaded when executed.

Acquisition Frame Count: Sets the number of images to be captured each time. Used for Multi

Frame mode.

Acquisition Frame Rate Enable: Limits the maximum frame rate of the camera when enabled.

Acquisition Frame Rate: Sets the upper limit of the camera frame rate. The unit is Hertz.

Acquisition Frame Rate Result Max: Shows the maximum frame rate, which is the current

maximum that can be adjusted. The value will change when other parameters (such as

exposure time) are changed.

Acquisition Frame Rate Abs: Shows the current actual frame rate.
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4.2.2 Trigger Mode function parameters

Trigger mode settings, including software trigger and /O trigger.

Function Parameter List

Serial
Name Interface Access Parameter Parameter Content
No. Level
Off
1 Trigger Mode IEnumeration | Read/Write Beginner o
n
Acquisition start
2 Trigger Selector IEnumeration | Read/Write Beginner
Frame start
Software
3 Trigger Source I[Enumeration | Read/Write Beginner
Line0
4 Trigger Software ICommand Write Beginner NA
Acquisition Trigger Wait
5 Acquisition Status Selector IEnumeration | Read/Write Expert
Frame Trigger Wait
True
6 Acquisition Status IBoolean Read Expert
False
Rising edge
7 Trigger Activation IEnumeration | Read/Write Beginner Falling edge
Any edge
True
8 Trigger Delay Enable IBoolean Read/Write Expert
False
9 Trigger Delay IFloat Read/Write Expert 0~1000000
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Description of Functions

1.

Trigger Mode: Enable or disable trigger modes. After enabling, the trigger method needs to be
configured.

Trigger Selector: Supports to two triggering methods, Acquisition Start or Frame Start. Please
refer to 4.2.4 Acquisition Settings Usage Examples for the triggering methods.

Trigger Source: Sets the use of the internal software trigger or physical I/O signal trigger.
Trigger Mode needs to be set to on.

Trigger Software: Performs trigger software when enabled.

Acquisition Status Selector: Choose the waiting for acquisition signal to be read. It must be
selected using Trigger Selector. It can be set to Acquisition Trigger Wait or Frame Trigger Wait.
Acquisition Status: Shows the waiting for acquisition signal, which is a Boolean value. True
means it is waiting for acquisition.

Trigger Activation: Configures the logic level of the physical I/O signal trigger.

1. Rising Edge: Positive edge trigger.

2. Falling Edge: Negative edge trigger

3. Any Edge: Trigger on any edge.

Trigger Delay Enable: Enables trigger delay. The trigger delay time needs to be set after
enabling.

Trigger Delay: Configures the delay time after triggering. The unit is microsecond (us).
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4.2.3 Exposure Modes function parameters

Manual exposure time settings and auto exposure.

Function Parameter List

S:::‘“ Name Interface Access PaZT:Iter Parameter Content
1 Exposure Mode IEnumeration | Read/Write Beginner Timed
2 Exposure Time IFloat Read/Write Beginner 20~1000000
3 Exposure Time Abs IFloat Read Guru Device-specific
Off
4 Exposure Auto IEnumeration | Read/Write Beginner Once
Continuous

Description of Functions

1. Exposure Mode: Sets the exposure mode and supports the Timed mode. After selecting Timed,
Exposure Time needs to be configured. When using this mode, please disable Exposure Auto.

2. Exposure Time: Sets the exposure time of the camera. The unit is microsecond (us). The
exposure time range for the DMV-C series cameras is 20us to 1s.

3. Exposure Time Abs: Shows the actual exposure time.

4. Exposure Auto: Automatic exposure mode. Single or continuous mode can be selected. For
examples of Exposure Auto, please refer to Chapter 4.7.
Off: Disable auto exposure function.
Once: Single mode. After execution, the DMV-C will perform Exposure Auto once. Exposure
Auto will be disabled after execution.
Continuous: Continuous mode. After execution, the DMV-C will continuously perform Exposure
Auto.
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4.2.4 Acquisition Control usage example

The acquisition modes and trigger modes of the DMV-C camera can be combined into various
usage methods, and applied in various settings.

Before configuring acquisition settings, the user can refer to the following process chart to set the
various function parameters. The chapter will provide 9 acquisition settings examples.

Acquisition Settings Process Chart

Acquisition
mode

!

Use
other No
trigger
source

i Yes

Trigger Selector:
Acquisition start
Frame start

|

Trigger Mode:
On

Input parameter: l
Trigger Activation
Trigger DelayEnable
Trigger Delay

Input Line0 Trigger Source:
«—  Software

: LineD
Line Inverter
Line Debounce Time Sofivare
> Finish -
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Acquisition Settings Example 1
Acquisition mode: Continuous

Trigger mode: Acquisition Start

Trigger source: Trigger Software
Parameter setting:

Function name Parameters
Acquisition mode Continuous
Trigger mode On
Trigger Selector Acquisition Start
Acquisition Status Selector Acquisition Trigger Wait
Trigger Source Software

Run process:

-_

. Execute “Acquisition Start"

2. "Acquisition Status" signal switches to True

3. Execute “Trigger Software”. The camera will start to capture images continuously.
4. Execute “Acquisition Stop". The camera stops acquisition

Run icon:
Acquisition  Trigger Acquisition
Stirt source [ Framel J [ Frame2 ] [ Frame3 ] St\l(jp

Note: When using continuous acquisition mode, the camera frame rate can be configured. The
parameters are Acquisition Frame Rate Enable and Acquisition Frame Rate in 4.2.1.
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Acquisition Settings Example 2
Acquisition mode: Continuous

Trigger mode: Frame Start

Trigger source: External 1/O trigger

Parameter setting:

Function name Parameters
Acquisition mode Continuous
Trigger mode On
Trigger Selector Frame Start
Acquisition Status Selector Frame Trigger Wait
Trigger Source Input Line0

Run process:

1. Execute “Acquisition Start"

2. After "Acquisition Status" is switched to True

3. The camera will capture an image once when “l/O trigger” is executed.
4. After "Acquisition Status" is switched to True
5

. The camera will capture an image once again when “I/O trigger” is executed.

o

7. Execute “Acquisition Stop". The camera stops acquisition

Run icon:

Acquisition  Trigger Trigger Acquisition

St\éli/l’t so[\jl:ce SOL\Jl:Ce St\]ip
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Acquisition Settings Example 3
Acquisition mode: Continuous
Trigger mode: Not enabled

Parameter setting:

Function name Parameters

Acquisition mode Continuous
Trigger mode Off
Trigger Selector NA
Acquisition Status Selector NA
Trigger Source NA

Run process:
1. Execute “Acquisition Start”. The camera will start to capture images continuously.

2. Execute “Acquisition Stop". The camera stops acquisition

Run icon:

Acquisition Acquisition

Stirt Framel [ Frame2 ] [ Frame3 ] [ Frame4 ] Stjp
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Acquisition Settings Example 4
Acquisition mode: Single Frame

Trigger mode: Acquisition Start

Trigger source: External 1/O trigger

Parameter setting:

Function name
Acquisition mode
Trigger mode

Trigger Selector

Parameters
Single Frame
On

Acquisition Start

Acquisition Status Selector Acquisition Trigger Wait

Trigger Source Input Line0

Run process:
1. Execute “Acquisition Start"
2. "Acquisition Status" signal switches to True

3. The camera will capture an image once and automatically stop when “I/O trigger” is executed.

Run icon:

Acquisition  Trigger Auto Acquisition Trigger
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Acquisition Settings Example 5
Acquisition mode: Single Frame
Trigger mode: Frame Start

Trigger source: Trigger Software

Parameter setting:

Function name Parameters
Acquisition mode Single Frame
Trigger mode On
Trigger Selector Frame Start
Acquisition Status Selector Frame Trigger Wait
Trigger Source Software

Run process:

1. Execute “Acquisition Start"

2. "Acquisition Status" signal switches to True

3. The camera will capture an image once and automatically stop when “Trigger Software” is

executed.

Run icon:

Acquisition  Trigger Auto Acquisition Trigger

St\T/,—t Soujfel St\|</)p St\T/rt souicez
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Acquisition Settings Example 6
Acquisition mode: Single Frame

Trigger mode: Not enabled

Parameter setting:

Function name Parameters

Acquisition mode Single Frame
Trigger mode Off
Trigger Selector NA
Acquisition Status Selector NA
Trigger Source NA

Run process:

1. The camera will capture an image once and automatically stop when “Acquisition Start” is
executed.
Run icon:

Acquisition Auto  Acquisition

start Framel Sto start Frame2
J J J

DMV-C Camera User Manual



Chapter 4 Function and Parameter Settings

Acquisition Settings Example 7
Acquisition mode: Multi Frame

Trigger mode: Acquisition Start

Trigger source: Trigger Software

Parameter setting:

Function name Parameters
Acquisition mode Multi Frame
Acquisition Frame Count 2
Trigger mode On
Trigger Selector Acquisition Start
Acquisition Status Selector Acquisition Trigger Wait
Trigger Source Software

Run process:
1. Execute “Acquisition Start"

2. "Acquisition Status" signal switches to True

3. The camera will capture two images and automatically stop when “Trigger Software” is

executed.

Run icon:
Acquisition  Trigger Auto  Acquisition  Trigger
start sourcel stop start source2

\]/ \l/ [ Framel ] [ Frame2 ] \l/ \l/ \l/ [ Frame3 ] [ Frame4 ]
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Acquisition Settings Example 8
Acquisition mode: Multi Frame

Trigger mode: Frame Start

Trigger source: External 1/O trigger

Parameter setting:

Function name Parameters
Acquisition mode Multi Frame
Acquisition Frame Count 2
Trigger mode On
Trigger Selector Frame Start
Acquisition Status Selector Frame Trigger Wait
Trigger Source Input Line0

Run process:

1. Execute “Acquisition Start"

2. "Acquisition Status" signal switches to True

3. The camera will capture an image once when “l/O trigger” is executed.

4. "Acquisition Status" signal switches to True

5. The camera will capture the second image and automatically stop after two images are

captured when “l/O trigger” is executed.

Run icon:

Acquisition  Trigger Trigger Auto Acquisition  Trigger Trigger

stj/r‘c sou\]/cel sou\]::ez st\lc:p stj/rt sou\]::e_?» sou\]/ce4
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Acquisition Settings Example 9

Acquisition mode: Multi Frame

Trigger mode: Not enabled

Parameter setting:

Function name

Acquisition mode

Acquisition Frame Count

Trigger mode

Trigger Selector

Acquisition Status Selector

Run process:

Trigger Source

Parameters

Multi Frame

Off

NA

NA

NA

1. The camera will capture two images and automatically stop when “Acquisition Start” is
executed.
Run icon:
Acquisition Auto  Acquisition
Stj/rt [ Framel ] [ Frame2 ] St\ip Stj/rt [ Frame3 ] [ Frame4 ]
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4.3 Analog Control

Analog control provides 5 types of analog controls:

1.

Gain: Increasing gain can increase the overall brightness of the image while increasing image
noise.

Black Level: Adjusts the grayscale value offset for all pixels in the image and enhances the
grayscale value of all pixels. The image’s brightness is adjusted through this method.

Light Source: The color shift caused by a specific light source can be corrected through this
function to optimize the color performance. The user can choose sunlight 5000, 6500 Kelvin or
define their own ambient light source. Light source is set as 6500 Kelvin by default.

Balance White: With balance white control, the user can manually adjust the RGB values or
use auto balance white.

Gamma: Gamma calibration can optimize the brightness of the image and is used in overly
bright or dark images. The user can customize the calibration value. Gamma is set as sRGB

by default.
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4.3.1 Gain function parameters

Increasing gain can increase the overall brightness of the image while increasing image noise.

Function Parameter List

Serial No. Name Interface Access
1 Gain Selector IEnumeration Read/Write
2 Gain IFloat Read/Write
3 Gain Raw linteger Read/Write

Description of Functions

Parameter Level Parameter Content

Beginner All
Beginner Device-specific

Beginner Device-specific

1. Gain Selector: Selects the gain value of the control. Only supports all. Adjusts the gain of all

channels simultaneously.

2. Gain: The gain value can be adjusted through gain or the gain raw for the next parameter. The

two parameters correspond to each other. The difference is that the format of the gain

adjustment is a floating value and the gain raw adjustment is an integer. The adjustable values

supported by different DMV-C models will vary by model number.

Note: The unit for gain is db.

3. Gain Raw: Enter the gain value to be adjusted. The value inputted should be an integer. The

adjustable values supported by different DMV-C models will vary by model number.

Configuration Process

1. Set Gain Selector to select All.

2. Enter the gain value or gain raw value to adjust to a suitable image.

4-20
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4.3.2 Black Level function parameters

Enter the Black Level to adjust the grayscale value offset for all pixels in the image and enhance
the grayscale value of all pixels. The image’s brightness is adjusted through this method.

Function Parameter List

Serial No. Name Interface Access Parameter Level Parameter Content
1 Black Level Selector IEnumeration Read/Write Expert Black level all
2 Black Level Raw linteger Read/Write Beginner 0~255

Description of Functions

1. Black Level Selector: Select the Black Level channel to be controlled. Only supports Black
Level All to offset the black level of all channels simultaneously.

2. Black Level Raw: Enter the black level value to be adjusted. The input format is an integer

value.
Configuration Process

1. Set the Black Level Selector and choose Black Level All.

2. Enter the offset in Black Level Raw to adjust to a suitable image.
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4.3.3 Light Source function parameters

The color shift caused by a specific light source can be corrected through this function to optimize
the color performance. The user can choose sunlight 5000, 6500 Kelvin or define their own ambient
light source.

Function Parameter List
Serial

No.

Name Interface Access Parameter Level Parameter Content

Off
Day light 5000 Kelvin
1 Light Source Selector IEnumeration Read/Write Expert
Day light 6500 Kelvin
Custom
Gain00
Gain01
Gain02
Gain10
Color Transformation
2 IEnumeration Read/Write Expert Gain11
Value Selector
Gain12
Gain20
Gain21
Gain22

Color Transformation
3 IFloat Read/Write Expert -8 ~ 7.96875

Value

Description of Functions

1. Light Source Selector : Ambient light source selection, selects the current ambient light source

for color offset correction, and optimizes color performance. If the user has performed automatic
white balance or manually adjusted R, G, and B values, the user needs to perform automatic white
balance again or manually adjust R, G, and B after adjusting the Light Source.

Day light 5000 Kelvin: Adjusts the color shift caused by the ambient light source color
temperature 5000K.

Day light 6500 Kelvin: Adjusts the color shift caused by the ambient light source color
temperature 6500K.
Custom: Manually performs color shift correction for ambient light. When this option is selected, the

user needs to manually define the values in the color conversion matrix. The color conversion
matrix is a set of 3x3 matrices.
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Gain00 Gain01 Gain02 R R"
Gainl0 Gainll Gainl2 G =1 G
Gain20 Gain21 Gain22 B B"

2. Color Transformation Value Selector: Selects a matrix location, for example, select Gain00.
3. Color Transformation Value: Enters a value for the matrix position selected by the Color
Transformation Value Selector, and the value range is -8~7.96875.

4.3.4 Balance White function parameters

With balance white control, the user can manually adjust the RGB values or use auto balance
white.

Function Parameter List

Serial No. Name Interface Access Parameter Level Parameter Content

Red

1 Balance Ratio Selector | IEnumeration Read/Write Expert Green
Blue

2 Balance Ratio (R, G, B) IFloat Read/Write Expert 0~15.9997

3 Balance Ratio Raw linteger Read/Write Expert 0~65535
Off

4 Balance White Auto IEnumeration Read/Write Expert Once

Continuous

Description of Functions

1. Balance Ratio Selector: Chooses the R, G, and B channels for Balance White adjustment in
manual mode.

2. Balance Ratio (R, G, B): Enters the balance ratio according to the channels (R, G, and B)
selected in Balance Ratio Selector. The input format is floating point number with a range of 0
to 15.9997.
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3. Balance Ratio Raw: Enters the balance ratio according to the channels (R, G, and B) selected
in Balance Ratio Selector. The input format is an integer value. The parameter corresponds to
the Balance Ratio. The difference between the two is 4096 times and the range is 0 to 65535.
4. Balance White Auto: Auto balance white.
Off: Disables auto balance white function.
Once: Single mode. After execution, the industrial camera will perform Balance White Auto
once. Balanced White Auto will be disabled after execution.
Continuous: Continuous mode. After execution, the industrial camera will continuously perform

Balance White.
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Configuration Process - Manual Balance White

1. Set the Balance Ratio Selector and select the color channels (red, green, and blue) for manual
balance white.

2. Enter a specific Balance Ratio value or Balance Ratio Raw value.
When Balance Ratio is equal to 1, the color intensity will not change.
When Balance Ratio is less than 1, the color intensity will decrease.

When Balance Ratio is greater than 1, the color intensity will increase.

Configuration Process - Auto Balance White

When using balance white auto, the camera will perform balance white auto for the image captured

and generate an image after balance white.

1. Set the ROI for auto functions (refer to 4.7) to set the ROI to an area close to white on the
screen.

2. Set Balance White Auto and choose Once or Continuous according to user needs.

3. The result after execution is as follows

Auto ROI

A NELTA A NELTA

Before balance white After balance white
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4.3.5 Gamma function parameters

Gamma calibration can optimize the brightness of the image and is used in overly bright or dark
images. The user can customize the calibration value. Gamma is set as SRGB by default.

Function Parameter List

Serial No. Name Interface Access Parameter Level Parameter Content
1 Gamma Enable IBoolean Read/Write Beginner True/False
User
2 Gamma Selector IEnumeration Read/Write Beginner
sRGB
3 Gamma IFloat Read/Write Beginner 0~4

Description of Functions

1. Gamma Enable: Enables gamma.

2. Gamma Selector: Selects the gamma mode and supports user customized modes or sRGB.
User: The user can input their own adjustment values.
sRGB: Standard RGB format.

3. Gamma: Enters the gamma value.

Configuration Process

1. Enable Gamma Enable.

2. Select the mode with Gamma Selector, either user defined or sRGB. If user is selected, please
continue process 3. If SRGB is selected, the sSRGB values will be directly imported.

3. Enter the value in Gamma.
When Gamma is equal to 1, the image will not change.
When Gamma is less than 1, the overall brightness of the image will increase.

When Gamma is greater than 1, the overall brightness of the image will decrease.
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A AELTA

Smarter. Greener. Togeth

Gamma=1 Gamma=0.5

A NELTA

Smarter. Greener. Together

Gamma=3.5 Gamma=sRGB
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4.4 Image Format Control
Image Format Control provides information on the charge-coupled device and image size to the

user, and the ROI, mirror images, and output pixel format for configuring the camera.

4.4.1 Charge-coupled device function parameters

Shows charge-coupled device and image information.

Function Parameter List

Serial No. Name Interface Access Parameter Level = Parameter Content
1 Sensor Width linteger Read Expert Device-specific
2 Sensor Height linteger Read Expert Device-specific
3 Width Max linteger Read Expert Device-specific
4 Height Max linteger Read Expert Device-specific

Description of Functions

1. Sensor Width: Shows the width of the camera’s charge-coupled device.
2. Sensor Height: Shows the height of the camera’s charge-coupled device.
3.  Width Max: Maximum width of the automatically displayed image.
4

Height Max: Maximum height of the automatically displayed image.
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4.4.2 Camera ROI settings function parameters

In Region of Interest (ROI) settings of the camera, the user can define the ROI of the image. After
capturing the image, the camera will only process the pixels in the ROI. The unit for ROl is pixel.

Function Parameter List

Serial No. Name Interface Access Parameter Level | Parameter Content
1 Width lInteger Read/Write Beginner Device-specific
2 Height lInteger Read/Write Beginner Device-specific
3 Offset X lInteger Read/Write Beginner >=0
4 Offset Y linteger Read/Write Beginner >=0

Description of Functions

1. Width: Camera ROI width setting. Note: The configurable range of Width is Width Max - Offset
X.

2. Height: Camera ROI height setting. Note: The configurable range of Height is Height Max -
Offset Y.

3. Offset X: X-axis origin of the ROI.

4. Offset Y: Y-axis origin of the ROI.

Offset Y
~ Offset X B
T T
@, @,
(@) (@]
= =
<
Width ] =
) Width Max R
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4.4.3 Mirror settings function parameters

X- and Y-axis mirror settings.

Function Parameter List

Serial No. Name Interface Access Parameter Level = Parameter Content
1 Reverse X IBoolean Read/Write Expert True/False
2 Reverse Y IBoolean Read/Write Expert True/False

Description of Functions

1. Reverse X: The image is flipped horizontally. If an ROl is configured, the ROI will be applied to
the flipped image.

2. Reverse Y: The image is flipped vertically. If an ROl is configured, the ROI will be applied to the
flipped image.

Configuration Process

1. Enable Reverse X, Reverse Y, or both functions.

Reverse X

Reverse Y Reverse X & Y
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4.4.4 Pixel Format function parameters

Set the pixel format of the camera output.

Function Parameter List
Serial No. Name Interface Access Parameter Level | Parameter Content
Gray scale type:
Mono 8
Mono 10
Mono 10 Packed
Mono 12
Mono 12 Packed
1 Pixel Format IEnumeration Read/Write Beginner
Color type:
Bayer RG 8
Bayer RG 10
Bayer RG 10 Packed
Bayer RG 12
Bayer RG12 Packed
8 Bits/Pixel
2 Pixel Size IEnumeration Read/Write Expert 10 Bits/Pixel
12 Bits/Pixel

Description of Functions

1. Pixel Format: Configures the pixel format of the camera output. The pixel format for grayscale
models is Mono and the pixel format for color models is Bayer. The outputs are 8, 10, or 12
Bits/Pixel.

The difference between packed and unpacked output formats is when the pixels are
transmitted, unpacked will add filler bits to fill the remaining bits in a byte, and transmit the next
pixel in a new byte. Packed will transmit the next pixel in the same byte. The figure below

shows 10 bits and 12 bits packed and unpacked formats.
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Byte3 Byte? Byte1 | Byte0 Byte

9 8 76543 2[XX[10[x X[109 8765432, .
Pixel2 Pixel2 Pixell

98 7 6 543210[XXXXX X|987 6543210

Pixel2 W7 TE Pixel1 npacke

Byte3 Byte2 | Byte1 | Bytel Byte
110 9 87 654321 0[3 2101110987654 .

Pixel2 Pixel1

11 10 9 8 7 6 5 4 3 2 1 0|X X X X|11 10 9 8 7 6 5 4 3 2 10
. i . Unpacked12
Pixel2 WHFArT Pixel1

2. Pixel Size: Shows the size of each pixel in bits. After selecting the pixel format, pixel size can
be used to check the corresponding pixel size.

4.4.5 Test Pattern function parameters

The camera will return a test pattern internally for testing by the user to confirm the status of the
camera.

Function Parameter List

Serial No. Name Interface Access Parameter Parameter Content
Level
Test Pattern Generator
IEnumeration Read/Write Beginner Sensor
Selector
Off
Color Bar
2 Test Pattern IEnumeration Read/Write Beginner Grey

Grey Horizontal Ramp

Grey Vertical Ramp

Description of Functions
1. Test Pattern Generator Selector: Sensor: Complete charge-coupled device area.

2. Test Pattern: The return image options are as follows. Different charge-coupled devices

support different images.
Grey: The charge-coupled device returns a full gray image.

Color Bar: The charge-coupled device returns an image of colored vertical stripes.
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Grey Horizontal Ramp: The charge-coupled device returns an image of a gray horizontal
gradient.

Grey Vertical Ramp: The charge-coupled device returns an image of a gray vertical gradient.
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4.5LUT Control

The Lookup Table (LUT) allows the user to establish a pixel index table, converting specific pixels

into another specified pixel.

4.5.1 LUT Control function parameters

Function Parameter List

Serial No. Name Interface Access
1 LUT Enable IBoolean Read/Write
2 LUT Index lInteger Read/Write
3 LUT Value lInteger Read/Write

Description of Functions

Parameter Level

Guru

Guru

Guru

1. LUT Enable: Enables LUT Control functions after startup.

2. LUT Index: Selects the index value for conversion.

3. LUT Value: Enters the pixel value after conversion.

Configuration Process

1. Enter the specified pixel in LUT Index, such as 200

Parameter Content
True
False
Device-specific

Device-specific

2. Enter the conversion pixel in LUT Value, such as 0. The original pixel 200 on the screen will be

converted to pixel 0.

3. Repeat steps 1 and 2 until the configuration is complete

4. Select LUT Enable in LUT Control
5. Save LUT

The pixel range will vary according to the pixel format used. Please refer to the table below.

Gray scale camera pixel

Color camera pixel format

format
Bayer RG 8 Mono 8

4-34

Pixel range

0~255

0~1023

0~4095
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Example

The following example uses the LUT function to convert the original pixels 90 to 110 to pixel 255,

emphasizing the white areas on the screen.

1.

i

Enter the specified pixel value, 90, in LUT Index.

Enter the conversion pixel value, 255, in LUT Value.

Repeat steps 1 and 2 until pixels 90 to 110 are assigned to pixel 255.
Select LUT Enable in LUT Control

Pixel90~95

Pixel110

@)\ NELT
| Greenel

narter,

Original image Assign pixels 90 to 110 to pixel 255 through LUT

If you wish to save the LUT, you can use the internal functions of User Set Control to save the file.

In the future, you can continue using the LUT by loading this file. Please refer to Chapter 4.6 for the

description of User Set Control.

5.

6.

To save the LUT, select a User set (4 sets are provided) from User Set Selector, such as
UserSet1, and click User Set Save to save.
To load the LUT, select the User Set and click User Set Load to load.
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4.6 User Set Control
User Set Control is used to access and load camera parameters. The user can load default values

or import customized parameters before loading.

4.6.1 User mode function parameters

Parameter
Serial No. Name Interface Access L | Parameter Content
eve

Default
High Gain
Raw Color
1 User Set Selector | IEnumeration Read/Write = Beginner User Set1
User Set2
User Set3
User Set4

2 User Set Load |ICommand Write Guru NA
3 User Set Save ICommand Write Guru NA

Default
High Gain
Raw Color
4 User Set Default IEnumeration = Read/Write = Beginner User Set1
User Set2
User Set3
User Set4

Description of Functions
1. User Set Selector: Select the user mode to access or edit.
Default: Default mode.
High Gain: High gain mode.
Raw Color: Original color mode, only supported for color cameras.
User Set1: User 1.
User Set2: User 2.
User Set3: User 3.
User Set4: User 4.

2. User Set Load: Load the user parameters selected in User Set Selector.
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3. User Set Save: Save the user parameters selected in User Set Selector.

4. User Set Default: Set the default mode after camera startup.

User Set can save most camera parameters, the parameters that can be saved by User Set are as

follows:
Serial
No.

1

2
3
4

10

11

12

Category

Image
Format

Control

Acquisition

Control

Name

Width
Height
Offset X

Offset Y

Pixel Format

Reverse X

Reverse Y

Test Pattern

Acquisition
Frame Rate
Acquisition
Frame Rate
Enable
Acquisition
Frame Count
Acquisition
Mode

DMV-C Camera User Manual

Interface

linteger
linteger
linteger

linteger

|[Enumeration

IBoolean

IBoolean

IEnumeration

IFloat

IBoolean

linteger

IEnumeration

Access

Read/Write
Read/Write
Read/Write
Read/Write

Read/Write

Read/Write
Read/Write

Read/Write

Read/Write

Read/Write

Read/Write

Read/Write

Parameter

Level
Beginner
Beginner
Beginner

Beginner

Beginner

Expert

Expert

Beginner

Beginner

Expert

Beginner

Beginner

Parameter Content

Device-specific
Device-specific
>=0
>=0

Mono model :
Mono 8
Mono 10
Mono 10 Packed
Mono 12
Mono 12 Packed
Color model :
Bayer RG 8
Bayer RG 10
Bayer RG 10 Packed
Bayer RG 12
Bayer RG12 Packed

True/False

True/False

Off
Color Bar
Grey
Grey Horizontal Ramp

Grey Vertical Ramp

1~10000

True

False

1~255

Continuous

Single Frame
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4-38

13

14

15

16

17

18

19

20
21
22

23

24

25

26

27
28

Trigger Delay.
(Acquisition
Start)
Trigger Delay
Enable
(Acquisition
Start)
Trigger Source
(Frame Start)
Trigger
Activation
(Frame Start)
Trigger Delay
(Frame Start)
Trigger Delay
Enable
(Frame Start)
Trigger Mode
(Frame Start)

Exposure Time

Gain Raw

Black Level Raw

User Set

Selector

Analog

Control
Balance Ratio

(R, G, B)
Balance Ratio
Raw
Gamma

Selector

Gamma Enable

Gamma

IFloat

IBoolean

IEnumeration

IEnumeration

IFloat

IBoolean

IEnumeration

IFloat
linteger

linteger

IEnumeration

IFloat

lInteger

IEnumeration

IBoolean

IFloat

Read/Write

Read/Write

Read/Write

Read/Write

Read/Write

Read/Write

Read/Write

Read/Write
Read/Write
Read/Write

Read/Write

Read/Write

Read/Write

Read/Write

Read/Write
Read/Write

Multi Frame
Expert 0~1000000
True
Expert
False
Software
Beginner
Line0
Rising edge
Beginner Falling edge
Any edge
Expert 0~1000000
True
Expert
False
Off
Beginner
On
Beginner 20~1000000
Beginner Device-specific
Beginner 0~255
Default
High Gain
Raw Color
Beginner User Set1
User Set2
User Set3
User Set4
Expert 0~15.9997
Expert 0~65535
User
Beginner
sRGB
Beginner True/False
Beginner 0~4
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29

30

31

32
33
34
35
36

37

38

39

40

41

42

Light Source

Selector

Balance White
Auto

LUT LUT Enable

Control
LUT Index

ROI Width

Auto ROI Height

Function ROI Offset X

ROI Offset Y
Line Inverter
(Line1)
Line Inverter
(Line2)
Line Inverter
(Line3)

Line Source
(Line2)

I/0O Control

Line Source
(Line2)

Line Debounce

Time

DMV-C Camera User Manual

IEnumeration

|IEnumeration

IBoolean

linteger
linteger
linteger
linteger

linteger

IBoolean

IBoolean

IBoolean

IEnumeration

|IEnumeration

IFloat

Read/Write

Read/Write

Read/Write

Read/Write
Read/Write
Read/Write
Read/Write
Read/Write

Read/Write

Read/Write

Read/Write

Read/Write

Read/Write

Read/Write

Expert

Expert

Guru

Guru
Beginner
Beginner
Beginner

Beginner

Expert

Expert

Expert

Expert

Expert

Guru

Off

Day light 5000 Kelvin
Day light 6500 Kelvin

Custom
Off
Once
Continuous
True
False
Device-specific
Device-specific
Device-specific
Device-specific
Device-specific
True
False
True
False
True
False
Off

ExposureActive

FrameTriggerWait

AcquisitionTriggerWait

UserOutput0
UserQutput1

FlashWindowActive

ExternalTriggerActive

Off

ExposureActive

FrameTriggerWait

AcquisitionTriggerWait

UserOutput0
UserOutput1

FlashWindowActive

ExternalTriggerActive

Input unit microseconds

(us)
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43

44

45

46

Configuration Process

Load user mode

(Line1)
User Output
Value
(Line2)
User Output
Value
(Line3)
User Output
Value All
User Output

Value All Mask

IBoolean

IBoolean

lInteger

lInteger

Read/Write

Read/Write

Read/Write

Read/Write

Expert

Expert

Expert

Expert

True

False

True

False

1. Use User Set Selector to select the user mode to be loaded, e.g., User Set2.

2. Execute User Set Load and the camera will load the parameters in User Set2.

Save user mode

1. Load user set that would like to be saved, e.g., User Set2.

2. Configure the related parameters, such as Trigger Mode, Exposure Time, Gain, Black Level,

Balance Ratio, Auto Function ROI, Gamma, and LUT.

3. Execute User Set Save and the camera will save the configured functions in User Set2.

Set to default mode

1. After selecting the default mode in User Set Default, the camera will directly load the user

parameters after turning on in the future.
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4.7 Auto Function
Provides users with ROI settings for auto exposure and auto balance white, and can be used to

configure the detailed parameters of auto exposure.

4.7.1 Auto function ROI function parameters

Serial Parameter
Name Interface Access Parameter Content
No. Level
1 ROI Width linteger | Read/Write Beginner Device-specific
2 ROI Height linteger | Read/Write Beginner Device-specific
3 ROI Offset X linteger | Read/Write Beginner Device-specific
4 ROI Offset Y linteger | Read/Write Beginner Device-specific

Description of Functions

1. ROI Width: Auto function ROI width setting.
2. ROI Height: Auto function ROI height setting
3. ROI Offset X: Auto function ROI x-axis origin.
4. ROI Offset X: Auto function ROI y-axis origin.

Auto function ROl Icon

Offset Y

) Offset X

JybieH

Width
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Note: The ROI set by the auto function must be included in the camera ROI, so that the auto
function can work normally.
The two ROIs in the figure below do not intersect with each other, and the auto function will not
work properly at this time.

Sensor

Image RO

4.7.2 Auto exposure function parameters

Serial No. Name Interface Access
1 Auto Current Intensity linteger  Read/Write
2 Auto Target Intensity linteger  Read/Write
3 Auto Exposure Time Min linteger  Read/Write
4 Auto Exposure Time Max | linteger  Read/Write

Description of Functions

1.

2
3.
4

4-42

Parameter

Level
Beginner
Beginner
Beginner

Beginner

Parameter Content

Current value
32~255
20~800000
80~1000000

Auto Current Intensity: The average grayscale level of the current image.

Auto Target Intensity: Sets the target grayscale value after auto exposure.

Auto Exposure Time Min: The minimum auto exposure time. The default is 80us.

Auto Exposure Time Max: The maximum auto exposure time. The default is 800000us.
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Configuration Process

Auto Exposure
1. Check the Auto Current Intensity and confirm the current average grayscale value of the image.

The value is 120 in the following example.

Z Deha Viewer

ModelName
SerialNumber
c

UserGutputSelector

UserCulputvalue

UserCutputvalueAl 5]
il

1
|
.
i
Auto expasure time min 80 Lk
Adlo exposure ime max 800000 i
wiidth 2560 i
Height 1336 |
omsetx [ ]
Offsety [ i}
4 Light Cantrol - L

LightConie

LightBrightness 0
Sisplay fp=: 65 fps 85 framecounk 5 (xybi ~ -} Gray: - RGB:
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2. Set the Auto Target Intensity to set the target grayscale value after auto exposure. It is set to 80
and check if the current exposure value is 7797ps.

16925491129 Ea

| Camera Information

DMV-CCEMOGCO23
CEMOGCOW2 190
001823 7C 8154
169.254.91.128

nnnnnnn

AELT

Smarter. Greenet

o
Exposure Tume T804 BT s
Exposure Time Abs 7797 240 ps.

3. Set the ROI of the auto function and the Auto Exposure Time min/max. If there are no special
requirements, the default values are recommended.

Note: The ROI configured here is the ROI of the auto function. Do not set it as the camera
ROI in Image Format Control.

4. Execute Exposure Auto. You can choose Once to perform auto exposure once or Continuous to
continuously perform auto exposure. Once has been selected in the example. After execution,
the exposure time has been automatically adjusted to 5032us, and the Auto Current Intensity
has been decreased to 79.

Note: After performing automatic exposure, the camera will adjust to the value set by Auto Target

Intensity as much as possible, but the target value may not be fully reached. The difference

between Auto Target Intensity and Auto Current Intensity is within about 5%.

| Camera Information
ame DMV-CCSMOGE023

CEMOGCOW2 1150022
00:12:22.7C:81:54

Exposure Time 5032233 ps |
Exposure Time Abs 5031.180° ps
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4.8Transport Layer Control
Provides users with function parameters related to network settings. The user can use the function

parameters in this chapter to configure the IP mode, GVCP, GVSP, and other settings.

4.8.1 IP mode configuration function parameters

Serial
No.

Name

GEV Current IP
Configuration LLA
GEV Current IP
Configuration DHCP
GEV Current IP
Configuration Persistent
IP
GEV Current IP Address
GEV Current Subnet
Mask
GEV Current
Default Gateway
GEV Persistent IP
Address
GEV Persistent
Subnet Mask
GEV Persistent
Default Gateway

Description of Functions
1. GEV Current IP Configuration LLA: When LLA is enabled, the camera will automatically

generate an IP. The range of the IP is from 169.254.0.1 to 169.254.255.254. This mode cannot
be disabled.
2. GEV Current IP Configuration DHCP: Enables Dynamic Host Configuration Protocol (DHCP).
When the camera detects a DHCP server, the DHCP server provides a set of IP and a
subnet mask to the camera.

o0 bk w

DMV-C Camera User Manual

Interface

IBoolean

IBoolean

IBoolean

linteger

linteger

linteger

linteger

linteger

linteger

Access

Read
/Write
Read
/Write

Read
/Write

Read

Read

Read

Read
/Write
Read
/Write
Read
/Write

Parameter

Level

Beginner

Beginner

Beginner

Beginner

Beginner

Beginner

Beginner

Beginner

Beginner

GEV Current IP Configuration Persistent IP: Enable persistent IP.
GEV Current IP Address: Display current IP.

GEV Current Subnet Mask: Display current subnet mask.

GEV Current Default Gateway: Display default gateway

Parameter Content

True

True

False

True

False

XXX XXX XXXX. XXX

XXX XXX XXXX. XXX

XXX XXX XXXX. XXX

XXX.XXX.X. X

XXX XXX.X. X

X.X.X.X

4-45



Chapter 4 Function and Parameter Settings

7. GEV Persistent IP Address: To enter the persistent IP, the persistent IP mode has to be
enabled.

8. GEV Persistent Subnet Mask: To enter the persistent subnet mask domain, the persistent IP
mode has to be enabled.

9. GEV Persistent Default Gateway: To enter the persistent gateway, the persistent IP mode has
to be enabled.

Configuration Process

Fixed IP Settings

1. Enter the persistent IP in “GEV Persistent IP Address", such as 192.168.1.5.

2. Enter the persistent subnet mask in “GEV Persistent Subnet Mask", such as 255.255.0.0.

3. Enable “GEV Current IP Configuration Persistent IP”.

4. When the power is turned off and the Ethernet cable is re-plugged in, the persistent IP mode will
be enabled after reboot. The camera will use the persistent IP and network card for connection.
Please confirm that the IP and subnet mask used by the network card matches the camera to
ensure a normal connection.
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4.8.2 Communication interface information function parameters

The host and application can read the following function parameters to check the information
related to the communication interface.

Serial Parameter
Name Interface Access Parameter Content
No. Level
1 GEV Link Speed linteger Read Expert Internet speed
2 GEV MAC Address linteger Read Beginner 00 :18:23 1 xx XX XX
Local :
3 GEV First URL IString Read Guru
DMVCM_GEV.zip;11000000;xxxx
4 GEV Second URL IString Read Guru NA
GEV Number of
5 linteger Read Expert Device-specific
Interfaces
6 GEV Version Major linteger Read Expert Device-specific
7 GEV Version Minor linteger Read Expert Device-specific
GEV Device Mode True
8 IBoolean Read Guru
is Big Endian False
GEV Device Mode
IEnumeration Read Guru UTF-8

Character Set

Description of Functions

1.

GEV Link Speed: Shows the connection speed of the camera (Mbps). The optimal speed is
1000Mbps.

GEV MAC Address: Displays the MAC address of the camera.

GEV First URL: Shows the URL of the first GenlCam XML file of the camera. The application
shall access the GenlCam XML file according to the order of the URLSs.

GEV Second URL: Shows the URL of the second GenlCam XML file. The second XML file will
act as the substitute when the first GenlCam XML file cannot be accessed by the application.
Only 1 GenlCam XML file is provided by the camera currently.

GEV Number of Interfaces: Shows the number of network interfaces supported by the camera.
GEV Version Major: Shows the main version of the GigE Vision specifications of the camera,
such as for GigE Vision version 2.0, the value shown will be 2.

GEV Version Minor: Shows the sub-version of the GigE Vision specifications of the camera,
such as for GigE Vision version 2.0, the value shown will be 0.

GEV Device Mode is Big Endian: Shows whether the current register bit order of the camera is
high-order bits first. The bit order of the DMV-C camera register is high-order bits first.

GEV Device Mode Character Set: Shows the font used by all text in the camera. The internal
font format of the DMV-C camera is UTF-8.
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4.8.3 GVCP (GigE Vision Control Protocol) function parameters

The GigE Vision protocol mainly regulates the control settings and status confirmation of the

camera functions by the host and the application.

Serial
No.

1

Name

GEV Heartbeat Timeout

GEV Heartbeat Disable

Gev GVCP Pending
Timeout
GEV Pending

Acknowledge Enable

GEV CCP

GEV Primary Application
Socket
GEV Primary Application
IP Address

GEV SCBWR

Description of Functions

Interface

linteger

IBoolean

linteger

IBoolean

IEnumeration

linteger

linteger

linteger

Access

Read
/Write
Read
/Write

Read

Read
/Write

Read

/Write

Read

Read

Read
/Write

Parameter
Parameter Content
Level
Guru 500~10000
True
Expert
False
Guru 2000
True
Guru
False
Open Access
Guru Exclusive Access
Control Access
Guru XXXXX
Guru 169.254 .XXX.XXX
Guru 1

1. GEV Heartbeat Timeout: Enters the heartbeat timeout time with milliseconds (ms) as the unit.
The default is 500.
2. GEV Heartbeat Disable: Disables the heartbeat function. The default is False to enable the

heartbeat function and True to disable the function.

3. Gev GVCP Pending Timeout: Shows the longest GVCP instruction execution time, which is

2000 milliseconds (ms).

4. GEV Pending Acknowledge Enable: Enables delay notifications. The longest GVCP instruction

execution time is set to 2000 milliseconds. When the command to execute GVCP exceeds the

expected time, the delay notification will be sent to notify the application that the current

command has exceeded the expected time. The application can then adjust the pending time

according to the notification.
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5. GEV CCP: Control Channel Privilege. When the usage setting involves multiple applications
connected to the same DMV-C camera, only one application can write and control the DMV-C
camera. The other applications can only read the camera parameters.

Open Access: When a camera is not controlled by any application, it will show Open Access.
Exclusive Access: When the parameters of a camera can only be written or read by one
application, the other applications cannot perform any actions.

Control Access: The parameters of a camera can only be written and read by a single
application. The other applications can only read the camera parameters.

6. GEV Primary Application Socket: Shows the UDP source port of the main application.

7. GEV Primary Application IP Address: Shows the IP address of the main application.

8. GEV SCBWR: Stream channel bandwidth reserved. This function can be configured to reserve

the bandwidth for the streaming channel.
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4.8.4 GVSP (GigE Vision Streaming Protocol) function parameters

The GigE Vision streaming protocol mainly regulates the transmission of images from the camera

to the host and applications.

Serial No. Name Interface
1 Payload Size linteger
GEV Stream Channel
2 linteger
Count
GEV Stream Channel
3 linteger
Selector
4 GEV SCP Direction IEnumeration
5 GEV Interface Selector linteger
GEV SCP Interface
6 linteger
Index
7 GEV SCP Host Port linteger
GEV SCPS Fire Test
8 IBoolean
Packet
GEV SCPS Do Not
9 IBoolean
Fragment
10 GEV SCPS Big Endian IBoolean
11 GEV SCPS Packet Size linteger
12 GEV SCPD linteger
13 GEV SCDA linteger
14 GEV SCSP linteger

Description of Functions

Access

Read

Read

Read/Write

Read

Read/Write

Read/Write

Read/Write

Read/Write

Read/Write

Read/Write

Read/Write

Read/Write

Read/Write
Read

Parameter

Level

Expert

Expert

Expert

Guru
Beginner
Guru
Guru

Guru

Guru

Guru

Expert
Expert
Guru

Guru

Parameter Content
Device-specific

1

Transmitter
Receive

0

XXXXX

True

False

True

False

True

False

Device-specific
XX

169.254 .XXX.XXXX

XXXXX

1. Payload Size: Transfer load size. It shows the number of bytes of each data transmission. The

user can use this function to confirm the size of a single transmission, so that the application

can know the required buffer space for the transmission. The general load formula is Height *
Width * Pixel size. For example, the resolution of the DMV-CC5M camera is 25601936, so the
load size is 2560 * 1936 * 8 bits/pixel / 8 bits/byte = 4956160 bytes. However, the load size
data may be affected by adjustments to other function parameters. Therefore, the user should

use this function to directly read the transmission load size.

2. GEV Stream Channel Count: Shows the number of streaming channels of the camera.

Streaming channels allow the transmission of image data between the camera and host. The
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11.
12.
13.
14.

default value is 1.

GEV Stream Channel Selector: Select the streaming channel to be controlled. The parameter
is only 0.

GEV SCP Direction: After selecting the streaming channel, the function will show the direction
of the camera streaming channel. Transmitter means the data is being transferred from the
camera to the application, and only Transmitter is supported.

GEV Interface Selector: Logical link switch, and the DMV-C camera only provides 0 to be
selected.

GEV SCP Interface Index: Shows the index value of the logical link, with only value 0.

GEV SCP Host Port: Shows the main port of the streaming channel.

GEV SCPS Fire Test Packet: Sends a test packet. After clicking the function, the camera will
send a test packet. GEV SCPS Do Not Fragment needs to be enabled to use this function.
GEV SCPS Do Not Fragment: Enables the IP non-fragmentation function.

. GEV SCPS Big Endian: Controls the bit order of the streaming channel. The default is False,

low-order bits first.

GEV SCPS Packet Size: Defines the packet size of the streaming channel. The unit is byte.
GEV SCPD: The delay time for embedding each packet within the control stream channel.
GEV SCDA: Configures the target IP address for images transmitted from the camera.
GEV SCSP: Shows the source port of the streaming channel.

DMV-C Camera User Manual 4-51



Chapter 4 Function and Parameter Settings

4.8.5 Other communication interface information function parameters

Other settings related to the communication interfaces.
Serial Parameter
Name Interface Access Parameter Content
No. Level

Commands Concatenation
User Defined Name
Serial Number
Heartbeat Disable
Link Speed
Test Data
Extended Status Codes
Pending Ack
Event Data
Event

GEV Supported Option Read

IEnumeration Expert Packet Resend

Selector /Write
Write Mem
IPConfiguration LLA
IPConfiguration DHCP
IPConfiguration Persistent IP
Stream Channel Source Socket
CCP Application Socket
Manifest Table
Discovery Ack Delay
Discovery Ack Delay Writable
Action

) True
2 GEV Supported Option IBoolean Read Expert
False
GEV Message Channel

3 linteger Read Invisible 0
Count
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Description of Functions

1.

GEV Supported Option Selector: Confirmation of support for communication functions. The
user can check the GEV Supported Option after selecting specific functions to confirm whether
the camera supports the selected function. Descriptions of the supported functions are as
follows.

User Defined Name: 4.1.1 Device User ID, customizes the name of the camera.

Serial Number: 4.1.1 Device Serial Number, displays the camera serial number.

Heartbeat Disable: 4.8.3 GEV Heartbeat Disable, disables the heartbeat function.

Link Speed: 4.8.2 GEV Link Speed, displays the transfer speed of the camera (Mbps).

Pending Ack: 4.8.3 GEV Pending Acknowledge Enable, enables delay notification.

IPConfiguration LLA: 4.8.1 GEV Current IP Configuration LLA, enables LLA link local address mode.
IPConfiguration DHCP: 4.8.1 GEV Current IP Configuration DHCP, enables Dynamic Host
Configuration Protocol (DHCP).

IPConfiguration Persistent IP: 4.8.1 GEV Current IP Configuration Persistent IP, enables persistent IP.

GEV Supported Option: The function will display True or False in response to the GEV
Supported Option Selector. If True, it means the function is supported, and if False, it means it
is not supported.

GEV Message Channel Count: Displays the number of message channels for the camera. The
camera can use the message channels to transmit messages to the console. This value is 0
for the DMV-C camera.
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A.1 DMV-SDK Quick Start

This section will quickly guide user to use DMV-SDK which can control DMV-C camera and
access all camera’s parameters. DMV-SDK offers API for two languages including .NET and C.
Regarding to DMC-SDK installation procedure, please refer to chapter 2.7 for more details.

DMV-SDK provides a bunch of sample codes for various common scenarios. Those sample
codes are located on the below paths:

C#/VB.NET:
C:\Program Files\Delta Industrial Automation\DIAVision\DMV-SDK\Development\.NET\Sample

C:

C:\Program Files\Delta Industrial Automation\DIAVision\DMV-SDK\Development\C\sample

The following article will demonstrate how to set up a C# project for NET Framework or .NET
Core step by step on Visual studio 2019, and execute a set of DMV-SDK’s sample code. For more
information about .NET API, please refer to API's chm file under the folder of DMV-SDK.

DMV-C Camera User Manual A-1



Appendix

A.1.1 Create a C# .NET Framework Project

Development environment:
® Visual Studio 2019
® NET Framework 4.7.2

Step to create a .NET Framework Project:

1. Create a new folder and name it as you prefer. In this instruction, we will create a folder called
QuickStart_Framework. C# project and other relevant files will be put in this folder later.

2. Copy below two items to the folder that we created in step1.

® nuget.config file:
Including a package of DMV-SDK .NET API. With nuget.config file, user can simply install the
package of DMV-SDK. .NET API and dependencies will automatically download and install to
the C# project.
Path: C:\Program Files\Delta Industrial Automation\DIAVision\DMV-SDK\Development\.NET\Nuget

® Common Snippets:
Including several reusable codes of common methods such as
Search for the first camera on the system
Print general information of the camera
Disable all trigger mode
Set up exposure time

L 2R 2R 2R 2 2

Save image
Path: C:\Program Files\Delta Industrial Automation\DIAVision\DMV-SDK\Development\.NET\Sample\CS

Name Date modified Type Size

CommenSnippets 417/202311:12 AM  File folder
¥ nuget.config 4/11/2023 2:43 PM XML Configuratio... 1 KB
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3. Create a console App(.NET Framework).
® Project Name: QuickStart_Framework

® | ocation: Folder created in step1

® Solution Name: QuickStart_Framework
® Framework: .NET Framework4.7.2

Note: DMV-SDK .NET API follows specification of .NET Standard 2.0 which currently is supporting
the following .NET versions:

.NET Framework version: 4.6.1,4.6.2,4.7,4.7.1,4.7.2,4.8, 4.8.1

.NET & .NET Core version: 2.0, 2.1, 2.2, 3.0, 3.1, 5.0, 6.0, 7.0

Create a neW pro_jeCt Search for templates (Alt+S)

Rece nt project tem plates C# Windows Console

.. Console App (NET Console App
Framework) A project for creating a command-line application that can run on .NET on
Windows, Linux and macOS$S

3 Console App : . . . :
Ex PI C# Linux macOS Windows Console

Console App (.NET Framework)
A project for creating a command-line application

ct Windows Console

Not finding
Install mo
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Configure your new project

COﬂSOle App (N ET Framework) c# Windows Console

Project name

QuickStart_Framework

Location

D:AQuickStart Framework

Solution name (@

QuickStart_ Framework
Place solution and project in the same directory

Framework

NET Framework 4.7.2

4. Follow below steps to install NuGet package
® Visual studio->Tool->NuGet Package Manager->Manage NuGet Packages for Solution
® Select either dmvc-packages or all as Package source
® Click browse
Note: dmvc-pacakges will not show on Package source if nuget.config file is not in the
QuickStart folder. If you copy nuget.config to the folder later, please reopen Visual studio and
dmvc-pacakges will show up.
® Click Dmvc.Net
® Select which Project will be installed
® Click Install

NuGet - Solution* + X Program.cs i X « #
Browse Installed Updates Consolidate Manage Packages for Solution

Search (Ctrl+L) RP- 1D Include prerelease Package source: dmvc-packages ~ &

f9 Dmvc.Net
Dmvc.Net by Dmvc.Net -

Delta Machi ision Camera SD
Delta Machine Vision Camera SDK Vs - 1

v| Project
| QuickStart

4

Installed: not installed

Version: Latest stable 1.0.0 Install

A-4 DMV-C Camera User Manual



Appendix

® Click OK and proceed to install NuGet after the following message popping up

Preview Changes

Visual Studio is about to make changes to this solution. Click
OK to proceed with the changes listed below.

QuickStart_Framework

Installing:
System.Buffers.4.5.1
System.Numerics.Vectors.4.5.0
System.Runtime.CompilerServices.Unsafe.4.5.3
System.Memory.4.5.5
Dmve.Net.1.0.0

Do not show this again

Cancel

5. Install 3™ party nuget pacakage for function of saving image.

Freelmage.Standard X -

Installed Updates 1 Consolidate

Include prerelease

Freelmage.Standard by Freelmage contributors, matgr1, lordbenje  4.3.8
Freelmage (http://freeimage.sourceforge.net/) wrapper targetting .NET
Standard 2.0.

FreeSpire.PDF by Administrator, 1.78M downloads
A free PDF component which enables developers to create, write, edit,
convert, print, handle and read PDF files on any .NET applications.

ABCpdfStandard by ABCpdf Team, 135K downloads
PDF creation and manipulation using ABCpdf - a powerful and fle...

This package version is deprecated.

SpreadsheetGear by SpreadsheetGear, 1.37M downloads
SpreadsheetGear for .NET Standard is a high performance cross
platform Excel compatible library.

DMV-C Camera User Manual

Visual studio->Tool->NuGet Package Manager->Manage NuGet Packages for Solution
Select all as Package source
Search for Freelmage.Standard, and find Freelmage.Standard 4.3.8
Select which project will need to install Freelmage.Standard

Click Install

NuGet - Solution + X Pre

- @
Manage Packages for Solution

Package source:  All ~ &

Freelmage.Standaii)

Versions - 0

v¥| Project Installed
¥ QuickStart_ Framework

Installed: not installed

Version:  Latest stable 4.3.8 Install
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® Click OK and proceed to install NuGet after the following message popping up

Preview Changes

Visual Studio is about to make changes to this solution. Click
OK to proceed with the changes listed below.

QuickStart_Framework

Installing:
System.Drawing.Common.4.5.1
System.Drawing.Primitives.4.3.0
Freelmage.Standard.4.3.8

Do not show this again Cancel

® Click OK and proceed to install NuGet after the following message popping up

License Acceptance X

The following package(s) require that you accept their license terms
before installing.

System.Drawing.Primitives Author(s): Microsoft

By clicking "I Accept," you agree to the license terms for the package(s)
listed above. If you do not agree to the license terms, click "I Decline.”

I Accept | Decline

® After building the project, please manually copy Freelmage.dll to the folder of Debug.

Freelmage.dll path:

D:\QuickStart_Framework\QuickStart_Framework\packages\Freelmage.Standard.4.3.8\runtimes
\win-x86\native
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ative rt_Framework » bin » Debug v O

< runtimes » win-x88 » native v O

~

O =%

Freelmage.dll 2019-06-08 4:22 AM image
CommeonSnippets.dll

& CommonSnippets.pdb

& CommanSnippets.xml
Dmve.Net.dll

& Dmve.Metxml
Freelmage.dll
Freelmage.Standard.dll

B QuickStart_Framework.exe

-1 QuickStart_Framework exe.config

&) QuickStart_Framework.pdb
System.Buffers.dll

L System Buffersml
System.Drawing.Comman.dll
System.Memory.dll

L System.Memaorny.xm|
System.Mumerics. Vectors.dll

L System Numerics \Vectors.xml

System.Runtime.CompilerServices.Unsafe.d||

L System.Runtime.CompilerServices.Unsafe.xml

6. Add CommonSnippets.csproj in the Solution so that the project of QuickStart can call methods
from Common Snippets.

0Q Ffile Edit v Build ug X
€ - B A Debug ~ AnyCPU

Solution Explorer v X
a8l o-sa0 [k &= Sdk="Microsoft.NET.Sdk

Search Solution Explorer (Ctrl+;) L~

Build Solution Ctrl+Shift+B Exe

Rebuild Solution geteeseappat

Clean Solution

Analyze and Code Cleanup

Batch Build...

Configuration

Manage NuGet Packages for Solution...

Restore NuGet Packages

New Solution Explorer Vie

File Nesting

Add New Projec

Sync Namespaces Existing Project...

Configure Startup Projects... Existing Web

Create Git Repository... 1 Newltem... Ctrl+Shift+A
Existing Item... Shift+Alt+A

Rename N lution Folder

Copy Full Path Installation Configuration File

Open Folder in File Explorer New EditorConfig
Open in Terminal
Save As Solution Filter 0 7| Build + IntelliSense

Hide Unloaded Projects

Properties Alt+Enter

obj
I 1 CommonSnippets.csproj
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Solution Explorer

af o-s080 [W &=
Search Solution Explorer (Ctrl+;)
53 Solution 'QuickStartEng’ (2 of 2 projects)
4 CommonSnippets
b &4 Dependencies
b c# CommonSnippets.cs
4 QuickStartEng
b &4 Dependencies
b c# Program.cs

® Manually reference the project of Common Snippets

. o R Rebuild ‘
© - e B B tart P QuickStart - [>

Clean

w File Edit View Git k&3 Build s Extensions  Window  Help R Search ~

Solution Explorer Analyze and Code Cleanup * o x NuGet- Solution*

AR s . Pack = Sdk="Microsoft.NH

& Publish...
Search Solution Explorer (Ctrl+;) P~

‘ =

F Solution ‘QuickStart' (20f 2 >coPe toThis
4 CommonSnippets 3 New Solution Explorer View

b &4 Dependencies File Nesting

P c# CommonSnippets.cs
4 QuickStart
b & Dependencies Build Dependencies
b c# ConvertToNETBitmap Add
P €= Program.cs

Edit Project File

New Item... Ctrl+Shift+A

Manage NuGet Packages... Existing Item... Shift+Alt+A

Manage User Secrets %5 New Folder
Remove Unused References.. Machine Learning Model...
Sync Namespaces
Project Reference...
Confi Startup Projects...
Ontigure >tartup Frojects Shared Project Reference...

Set as Startup Project COM Reference...

Debug
Service Reference...
Cut Ctrl+X

Remave Del

Connected Service
Class...
Rename F2 55

Unload Project New EditorConfig

Solution Explorer = Git Changes Load Direct Dependencies 108% - @ No issues found

; Load Entire Dependency Tree
Error List
Capy Full Path

Open Folder in File Explorer

Entire Solution Build + IntelliSense
Error List Output

|:| Ready

Open in Terminal
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Reference Manager - QuickStart ? X
4 Projects Search (Ctrl+E)
Solution Name Path T

CommonSnippets DAQuickStart\CommonSnippets\CommonSnippets.csproj CommonSnippets
Shared Projects

Browse

7. Please refer to A.1.3 for section of sample code.
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A.1.2 Create a C# .NET Core Project

Development environment:
® Visual Studio 2019
® _NET Core 3.1

Step to create a .NET Core Project:

1. Create a new folder and name it as you prefer. In this instruction, we will create a folder called
QuickStart. C# project and other relevant files will be put in this folder later.

2. Copy below two items to the folder that we created in step1.

® nuget.config file:
Including a package of DMV-SDK .NET API. With nuget.config file, user can simply install the
package of DMV-SDK .NET API and dependencies will automatically download and install to
C# project.
Path: C:\Program Files\Delta Industrial Automation\DIAVision\DMV-SDK\Development\.NET\Nuget

® Common Snippets:
Including several reusable codes of common methods such as
Search for the first camera on the system
Print general information of the camera
Disable all trigger mode
Set up exposure time

L 2R 2R 2R 2 2

Save image
Path: C:\Program Files\Delta Industrial Automation\DIAVision\DMV-SDK\Development\.NET\Sample\CS

Name Date modified Type Size

CommenSnippets 417/202311:12 AM  File folder
¥ nuget.config 4/11/2023 2:43 PM XML Configuratio... 1 KB
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3. Create a console App.

® Project Name: QuickStart

® | ocation: Folder created in step1
® Solution Name: QuickStart

® Framework: .NET Core 3.1

Note: DMV-SDK .NET API follows specification of .NET Standard 2.0 which currently is supporting
the following .NET versions:

.NET & .NET Core version: 2.0, 2.1, 2.2, 3.0, 3.1, 5.0, 6.0, 7.0

.NET Framework version: 4.6.1,4.6.2,4.7,4.7.1,4.7.2,4.8, 4.8.1

- O

C reate a hew p FO_] ECt Search for templates (Alt+S) el

Recent project templates C - . .

your recently accessed templates will be C* Console App M

red here. nand-line application that can run on .MET on

Windows Console

k)

rk)
nand-line application

Configure your new project

CO Nnso |e Ap p C# Linux macOS Windows Console

Project name

QuickStart

Location

DA\QuickStarty

Solution name @

QuickStart

Place solution and project in the same directory
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Additional information

Console Ap p ¢ Llnu maOs  Windows  Consale

Framewaork ()

4. Follow below steps to install NuGet package
® Visual studio->Tool->NuGet Package Manager->Manage NuGet Packages for Solution
® Select either dmvc-packages or all as Package source
® Click browse
Note: dmvc-pacakges will not show on Package source if nuget.config file is not in the
QuickStart folder. If you copy nuget.config to the folder later, please reopen Visual studio and
dmvc-pacakges will show up.
® Click Dmvc.Net
® Select which Project will be installed
® Click Install

NuGet - Solution* + X Program.cs i X « #
Browse Installed Updates Consolidate Manage Packages for Solution

Search (Ctrl+L) RP- 1D Include prerelease Package source: dmvc-packages ~ &

) F9 Dmvc.Net
m Dmvc.Net by Dmvc.Net 0. o

% Delta Machi ision Camera SD
. Delta Machine Vision Camera SDK Vs - 1

v| Project
| QuickStart

4

Installed: not installed

Version: Latest stable 1.0.0 Install
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® Click OK and proceed to install NuGet after the following message popping up

Preview Changes

Visual Studio is about to make changes to this solution. Click
OK to proceed with the changes listed below.

QuickStartEng

Installing:
Dmvc.Net.1.0.0
System.Memory.4.5.5

Do not show this again

Cancel

5. Add CommonSnippets.csproj in Solution ‘QuickStart’ so that the project of QuickStart can call

methods from Common Snippets.

Edit View Git Project Build Debug

” File

=B A

Debug ~

Solution Explorer
af o-s00 [

Search Solution Explorer (Ctrl+;)

y
p-

Build Solution Ctrl+Shift+B

Rebuild Solution

Clean Solution

Ana

Batch Build...

and Code Cleanup

Configuration Manager...
Manage NuGet Packages for Solution...
Restore NuGet Pac

N olution Explorer Vie

File Nesting

Jatele]

Sync Namespaces

Configure Startup Projects...

5it Repository...

Rename

Copy Full Path

Open Folder in File Explorer
Open in Terminal
Save As Solution Filter

Hide Unloaded Projects

Properties Alt+Enter

DMV-C Camera User Manual

Any CPU -

XML Test Window

P Qui

Analyze  Tools  Extensions

QuickStart -

Sdk="Microsoft.NET.Sdk

Exe
netcoreapp3.

New Project...
Existing Project...
Existing Web Site...
Nev

Existing Item...

Ctrl+Shift+A
Shift+Alt+A

N lution Folder
Installation Configuration File

New EditorConfig

ssages 7| Build + IntelliSense
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Solution Explorer

NE O0-sHE %W Fl=
Search Solution Explorer (Ctrl+;)

53 Solution 'QuickStartEng’ (2 of 2 projects)
4 CommonSnippets

b &4 Dependencies

b c# CommonSnippets.cs
4 QuickStartEng

b &4 Dependencies

b c# Program.cs

® Manually reference the project of Common Snippets.

w File Edit View Git ks Build s Extensions Window Help 2 Search -
—~ o . Rebuild ‘
© - e B B tart P QuickStart - [>

Clean

Solution Explorer Analyze and Code Cleanup * o x NuGet- Solution*

AR s . Pack = Sdk="Microsoft.NH

& Publish...
Search Solution Explorer (Ctrl+;) P~

‘ =

F Solution ‘QuickStart' (20f 2 >coPe toThis
4 CommonSnippets 3 New Solution Explorer View

b &4 Dependencies File Nesting

P c# CommonSnippets.cs
4 QuickStart
b &4 Dependencies Build Dependencies
b c# ConvertToNETBitmap Add
P €= Program.cs

Edit Project File

New Item... Ctrl+Shift+A

Manage NuGet Packages... Existing Item... Shift+Alt+A

Manage User Secrets %5 New Folder
Remove Unused References.. Machine Learning Model...
Sync Namespaces
Project Reference...
Confi Startup Projects...
Ontigure >tartup Frojects Shared Project Reference...

Set as Startup Project COM Reference...

Debug
Service Reference...
Cut Ctrl+X

Remave Del

Connected Service
Class...
Rename F2 55

Unload Project New EditorConfig

Solution Explorer = Git Changes Load Direct Dependencies 108% - @ No issues found

; Load Entire Dependency Tree
Error List
Capy Full Path

Open Folder in File Explorer

Entire Solution Build + IntelliSense
Error List Output

|:| Ready

Open in Terminal
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Reference Manager - QuickStart ? X
4 Projects Search (Ctrl+E)
Solution Name Path T
CommonSnippets DAQuickStart\CommonSnippets\CommonSnippets.csproj CommonSnippets
Shared Projects
coMm

Browse

6. Please refer to A.1.3 for section of sample code.

DMV-C Camera User Manual A-15



Appendix

A.1.3 Sample code

The project of QuickStart executes sample code of ImageAcquisition.SoftwareTrigger.
Path: C:\Program Files\Delta Industrial Automation\DIAVision\DMV-SDK\Development\.NET\Sample\CS

The sample code shows how to capture images and process receiving images. Furthermore, it
demonstrates the way to configure the camera as continuous mode and enable only FrameStart
trigger. As a result, each trigger captures a single image after camera starts acquisition.

Note: QuickStart captures monochromatic image as default. If you would like to capture colorful
image, please refer to A.1.4 for more information.

You may need to copy all codes from ImageAcquisition.SoftwareTrigger to QuickStart and run the
program to see how it works. The sample will capture 20 images each run and save them to the
folder of debug as default.

Next section will explain the content of the sample code.

B Microsoft Visual Studio Debug Console - O *
00:
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® Declare Namespace

using Delta.Dmvc.Net;

using Delta.Dmvc.Net.GenlCam.StandardName;
using System;

using System.Drawing;

using System.Drawing.Imaging;

using System.Linq;

using System.Runtime.InteropServices;

using System.Threading;

using User.Namespace;

System.Ling;
System.Runtime.InteropServices;
System.Threading;
Delta.Dmvc.Net;

Delta.Dmvc.Net.GenICam.StandardName;
System.Drawing;

System.Drawing. Imaging;
User.Namespace;

namespace QuickStart

— =

QuickStart

DMV-C Camera User Manual
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LD =~ e

Call methods from Common Snippets:

Return the first camera on the system
Open camera

Print information about camera on console
Disable all trigger mode

// Enumerates all cameras on the system and return the first available one, if exist.

// See CommonSnippets/Program.cs for detail steps.

var device = Snippets.GetFirstDevice((d) => d.AccessStatus == DeviceAccessStatus.ReadWrite);

if (device == null)
{
Console.WriteLine("No available device found");

return;

// Opens the connection to the camera.

device.Open(DeviceAccessType.Control);

// Prints the model name, MAC and IP information of the device.
// See CommonSnippets/Program.cs for detail steps.

Snippets.PrintDevicelnfo(device);

// Disables all trigger mode the camera provided.
// See CommonSnippets/Program.cs for detail steps.

Snippets.DisableAllTrigger(device);

A-18
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® Configure parameters of the camera:
Trigger Selector: Frame Start

Trigger Mode: On

Trigger Source: Software

Acquisition Status Selector: Frame Trigger Wait
Acquisition Mode: Continuous

C#

// Set TriggerSelector as FrameStart, to edit FrameStart trigger properties

device.RemoteNodes[Remote.TriggerSelector].Value = "FrameStart";

// Enable the FrameStart trigger.

device.RemoteNodes[Remote.TriggerMode].Value = "On";

// Use Software command as trigger source.

device.RemoteNodes[Remote.TriggerSource].Value = "Software";

// Select to watch FrameTriggerWait status.

device.RemoteNodes[Remote.AcquisitionStatusSelector].Value = "FrameTriggerWait";

// Sets AcquisitionMode as Continuous so that the camera is going to free run

device.RemoteNodes[Remote.AcquisitionMode].Value = "Continuous";

® Set up location of saving image:

C#

// Prepares a destination directory to store images.

System.lO.Directory.CreateDirectory("image");

DMV-C Camera User Manual
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® Set up events for receiving images including creating an auto reset event to notify image
received, and registering event handlers for image received successfully or unsuccessfully.
After successfully receives raw data from the camera, the program will call function of
Savelmage from Common Snippets to save images.
If you would like to know how to convert raw data to format of .NET BITMAP, please refer to
A.1.5 for more detail.

C#

using var imageReceivedEvent = new System.Threading.AutoResetEvent(false);

// Gets the first data stream of the device. Most devices have one and only one data stream.

var dataStream = device.DataStreams.First();

// Registers event handler for image received failed event
// Usually this is due to system busy or low network quality.
dataStream.ImageReceiveFailed +=

(sender, e) =>

{
// Records buffer information of the failed buffer.
Console.WriteLine("failed to receive a buffer: frameld =" + e.Buffer.Frameld);
Console.WriteLine(" filled size: " + e.Buffer.FilledSize);
Console.WriteLine(" timestamp: " + e.Buffer.Timestamp);
Console.WriteLine(" is too small: " + e.Buffer.IsTooSmall);
Console.WriteLine(" is complete: " + e.Buffer.IsComplete);
Console.WriteLine(" error status: " + e.Buffer.Nodes.Enums["BufferErrorStatus"]);
Console.WriteLine(" error message: " + e.Buffer.Nodes.Strings["BufferErrorMessage"]);
Iy

// Registers event handler for image received event
dataStream.ImageReceived +=
(sender, e) =>
{
Console.WriteLine("received frame " + e.Buffer.Frameld);

imageReceivedEvent.Set();

// Saves the received image.
// See CommonSnippets/Program.cs for detail steps.
Snippets.Savelmage(

e.Buffer.Image,

"image/" + DateTime.Now.ToString("yyyy-MM-dd-HH-mm-ss-fff") + ".bmp");
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® Set up start and stop acquisition, and trigger the camera to capture image for 20 times via

software trigger. Finally, close the camera.

CH#

// Starts the acquisition process.

dataStream.StartAcquisition();

for (inti=0;i<20;i++)

{
WaitTriggerReady(device);
device.RemoteNodes[Remote.TriggerSoftware].Execute();
if (limageReceivedEvent.WaitOne(1000))
{
Console.WriteLine("Image not received after 1 second.");
break;
}
}

// Stops the acquisition process.

dataStream.StopAcquisition();

// Closes the device connection.

device.Close();

private static void WaitTriggerReady(ICameraDevice device)

{
while (!device.RemoteNodes[Remote.AcquisitionStatus].Value)
{
Console.WriteLine(" [wait for trigger ready]");
System.Threading.Thread.Sleep(1);
}
}

DMV-C Camera User Manual
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A.1.4 Demosaic for colorful image

Raw data received from the camera needs to apply demosaic for image processing to render
them into colorful image.

Please refer to the following sample code, and modify codes on Savelmage in Common Snippets.

C#

/// <summary>
/// This method demonstrates how to save the received image to system.
/// </summary>
/// <param name="image">The target image.</param>
/// <param name="filename">The filename to be save with.</param>

public static void Savelmage(limageBuffer image, string filename)

{
if (image == null)
{
throw new ArgumentNullException(nameof(image));
}

// Here we use 3rd-party library Freelmage to demonstrate the process.

// You may use other tools to save the image, like

// System.Drawing.Bitmap

// System.Windows.Media.lmaging.WriteableBitmap (WPF)
// ImageSharp

// etc.

// if applicable.

ImageBuffer demosaiclmage = new ImageBuffer();
int dataSize = 0;

switch (image.PixelFormat)

{
case Delta.Dmvc.Net.PixelFormat.Mono8:

break;

case Delta.Dmvc.Net.PixelFormat.BayerBG8:
case Delta.Dmvc.Net.PixelFormat.BayerGB8:
case Delta.Dmvc.Net.PixelFormat.BayerGR8:
case Delta.Dmvc.Net.PixelFormat.BayerRG8:

// Uses built-in demosaic algorithm to process image

ImageProcesses.DemosaicToBgr.Execute(image, demosaicimage);
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image = demosaiclmage;
break;
default:
break;
}
var dib = Freelmage.ConvertFromRawBits(
image.DataPtr,
(int)image.Width,
(int)image.Height,
(int)image.Stride,
(uint)image.PixelFormat.BitPerPixel(),
0,
0,
0,
true);
Freelmage.SaveEx(dib, filename);

Freelmage.Unload(dib);
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A.1.5 Convert raw data to .NET Bitmap

The following sample code shows how to convert raw data from camera to format of .NET Bitmap.
Please refer to below sample code for more details. Note that these codes should run under
declaration of namespace of System.Drawing, System.Drawing.Imaging,
System.Runtime.InteropServices.

C#

private static Bitmap SetBitmap(ICameraDevice device)

{
// Gets the image parameters from device
int imgWidth = (int)device.RemoteNodes[Remote.Width].Value;
int imgHeight = (int)device.RemoteNodes[Remote.Height].Value;

var pixelFormat = device.RemoteNodes[Remote.PixelFormat].Value;

var dataSize = imgWidth * imgHeight;

System.Drawing.Imaging.PixelFormat bitmapFormat;

ColorPalette palette = null;

switch (pixelFormat)
{
case "Mono8":
bitmapFormat = System.Drawing.Imaging.PixelFormat.Format8bpplIndexed;
palette = Snippets.CreateMonoPalette();
break;
case "BayerRG8":
case "BayerGR8":
case "BayerGB8":
case "BayerBG8":
dataSize *=3; // The dataSize will be three times larger after demosaicing
bitmapFormat = System.Drawing.Imaging.PixelFormat.Format24bppRgb;
break;
default:
Console.WriteLine($"This sample doesn't support pixel format {pixelFormat}");

return null;

// Create a buffer

var buffer = new byte[dataSize];
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// Pinning the buffer so that its location won't change by GC
var pinnedArray = GCHandle.Alloc(buffer, GCHandleType.Pinned);

// Creates a bitmap from the pinned buffer
Bitmap image = new Bitmap(
imgWidth,
imgHeight,
dataSize / imgHeight,
bitmapFormat,
pinnedArray.AddrOfPinnedObiject());
if (palette = null)
{

image.Palette = palette;

}

return image;

public static ColorPalette CreateMonoPalette()

{
using (var bitmap = new Bitmap(1, 1, System.Drawing.Imaging.PixelFormat.Format8bpplndexed))
{
ColorPalette palette = bitmap.Palette;
for (inti=0;i!=256; i++)
{
palette.Entries[i] = Color.FromArgb(i, i, i);
}
return palette;
}
}
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