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How to Deal with Frame Loss in GigE Vision Cameras

When using the GigE Vision Interface, a general-purpose LAN card (NIC) is often used on the PC side. However,
since the NIC card does not have built-in image processing functions, the CPU on the host PC performs the
processing tasks. As a result, image processing capability depends on the PC’s performance. If the PC’s
performance is not robust enough, frame loss (dropped frames) could occur.

To avoid frame loss, a frame grabber board with dedicated image processing is recommended. However, in
this document, some tips are provided for how to minimize frame loss when using a general purpose NIC card.

1. Windows OS settings
1.1 Disable Power Management

Under Windows 10 default settings, the setting designed to save bus-related power consumption may be set to
"On." This means that the power supply to the PCle bus will revert to a power saving mode after a certain non-
active period. As a result, a NIC card, which typically operates on the PCle bus, will stop working. To avoid
this phenomenon, disabling power management on the PCle bus is recommended.

Method:

“Control Panel” -> “All Control Panel items” -> “Power Options” -> “Change plan settings”

£ power Options

€« = v 4 !: All Control Pan... * Power Options

Control Panel Home .
Choose or customize a power plan

Choose what the power A power plan is a collection of hardware and system settings (like display
button does brightness, sleep, etc.) that manages how your computer uses power. Tell

. ) me more about power plans
Choose what closing the lid

does Selected plan

Create a power plan

Balanced Change plan settings
(@ Change when the computer Automatically balances performance with energy consumption on
sleeps capable hardware.

See also
Windows Mobility Center

User Accounts
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Select “Change advanced power settings”

“PCI Express” -> “Link State Power Management” -> “Settings: Off”

www.jai.com

!_. Edit Plan Settings

v 4 £ Power Optio.. » Edit Plan Settings

Change settings for the plan: Balanced

Chaose the sleep and display settings that you want your computer to use.
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j On battery ,’ Plugged in
L. Turn off the display: 5 minutes & Never
'\9 Put the computer to sleep: 5 hours = Never

Change advanced power settings

Restore default settings for this plan

Save changes

Cancel

Fig. 2 - Change advanced power settings

% Power Options

Advanced settings

to manage power.

Balanced [Active] w

< Select the power plan that you want to customise, then
\{Q choose settings that reflect how you want your computer

Wireless Adapter Settings
Sleep

USE settings

Intel(R) Graphics Settings

= Link State Power Management
On battery: Off
Plugged in: Off
Processor power management

o Miemlase

Cancel

Restore plan defaults

Fig. 3 - Detail Settings
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1.2 Disable Transparency

In Windows 10 default settings, the Start Menu and/or Task bar are transparent (desktop and/or windows can
be seen behind the menu/bar). The transparency is helpful for users, but it causes high CPU loads. To avoid
this, the disabling of transparency is recommended.

Settings:
Right click on desktop, then click “personal settings.” The following settings window appears.
Select “Colors” from the left list, then search for “Other Option” -> “Transparency Effect” from the right-side

window. If it is On, change it to Off.

Settings

M Home CO|OFS

Find a setting Dark

Personalization
Transparency effects

@ off

Background

Choose your accent color

2
Colors

Lock D Automatically pick an accent color from my background
ock screen

Recent colors
L EES

Fonts

Start Windows colors
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2, Settings in eBus SDK for JAI

2.1 Installation status of drivers

Launch “Start Menu” -> “eBus” -> “eBus Driver Installation Tool”. Confirm the status as “Installed” for GigE
Vision as follows. If “Install” button is active, press the button and install the driver.

/& eBUS Driver Installation Tool

File Help

GigE Vision

lUse of the eBUS Universal Pro for Ethernet driver is optional, It
increases image acquisition throughput and performance, decreases
latency and jitter, and minimizes CPU utilization.

'} — Installed Instal
_—
GIG=
VISION
Advanced...

USB3 Vision

The eBUS Universal Pro for USB3 Vision driver is required for
communication with USB3 Vision devices. Ifit is not installed, you wil
not be able to connect to USB3 Vision devices.

USB ™ Installed Instal
Uninstall

VISIODN

2.2 Detail Settings

Receive Buffers and Jumbo Packets
On the above “eBus Driver Installation Tool”, click “Advanced” to cause the “Network Adapter Configuration”
to appear.

In the Network Adapters selector, select the network card to which the camera is connected.
Tick the check boxes for “eBus Universal Pro for Ethernet Driver” and “Jumbo Packets” then set
“Receive Buffers” to “2048-Maximum.” Having a large number of receive buffers reduces overhead when

receiving data. However, it consumes memory equal to “the number of receiving buffers” x “buffer size.” If
the amount of system memory is limited, a smaller number of buffers such as 1024 or 512 would be better.
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By ticking the Jumbo Packets box, large packet sizes are enabled. When transferring frame data, the data is
divided into multiple packets. If the packet size is small, the number of packets increases and the CPU must
work harder to process all of them. With Jumbo Packets enabled, the packet size is large and the number of
packets decreases. This reduces the load on the CPU.

Network Adapter Configuration
Network Adapter(s): | Intel(R) Ethernet Connection (5) 12134M v

eBUS Universal Pro for Ethernet Driver:
Enables the eBUS Universal Pro for Ethernet driver for the selected network adapter.
If this check box is unavailable, close this dialog box and install the eBUS Universal Pro
for Ethernet driver,

Jumbo Packets:
Enables the use of jumbo packets for IP packets for the selected network adapter. In
situations where large packets make up the majority of traffic and additional latency
can be tolerated, jumbo packets can minimize CPU usage and improve wire effidency.
If this check box is unavailable, you must use the Windows Network Adapter
Properties dialog box to configure jumbo packets. See Network Adapter Properties,
below.

Receive Buffers: 2048 - Maximum o

Sets the number of receive buffers used by the adapter when copying data to

memory. Increasing this value can enhance receive performance, but also consumes

system memory. If this check box is unavailable, you must use the Windows Network

Adapter Properties dialog box to configure receive buffers. See Network Adapter

Properties, below.

Transmit Buffers: 512 - Initial %
Sets the number of transmit buffers used by the adapter when copying data to
memory. Increasing this value can enhance transmit performance, but also consumes
system memory. If this check box is unavailable, you must use the Windows Network
Adapter Properties dialog box to configure transmit buffers. See Network Adapter
Properties, below.

Device Manager Network Adapter Properties: Oper:

Open the Windows Property dialog box for the network adapter to access properties

that cannot be configured using the eBUS Driver Installation Tool.

Internet Protocol Properties: Open...
Open the Windows Internet Protocol version 4 Properties dialog box to access the IP

configuration of the network adapter.

Interrupt Moderation Rate:

While still in the Network Adapter Configuration panel, click “Device Manager Network Adapter Properties”->
“Open” to make the property window appear.

On the “Details” tab, select “Interrupt moderation rate.”
Select “Extreme” for the Interrupt moderation rate.
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General

Advanced Drver Details

Intel(R} PRO/1000 MT Desktop Adapter Properties

Eventz Power Management

The following properties are available for this network: adapter. Click
the property that you want to change on the left and then select its

value on the right.

Property: Walue:

Flowe Control ~ Extreme e
Imtemupt Moderation Aot
_
|Pvd Checksum Offload Hiah =

Jumbo Packet L.;g

Large Send Offfoad {IPv4) " ";

Link: Speed & Duplex M? ; '”T

Locally Administered Address Dflfnlma

Mumber of Coalesce Buffers

Pricrity & VLAN

Receive Buffers

TCF Checksum Offload (IPv4)

Transmit Buffers

UOP Checksum Offload (IPv4) i

Corc

Fig. 7 - Interrupt Moderation

This setting determines the priority of handling data received from the camera. If the priority is low, data
handling of images might be postponed by other host tasks and frame loss could occur. Therefore, the maximum
moderation rate is recommended in most cases. However, if CPU performance is extremely high, the interrupt
moderation priority can be reduced or even turned off. Furthermore, in some cases, when packet size is set to
be small, a high interrupt moderation rate can actually make the total performance worse. In this case, a lower
interrupt moderation rate can help make the total performance higher.

2.3 PacketSize Auto Negotiation

eBus Player for JAI has a function to negotiate and determine packet size.

determining the optimum packet size to use.

www.jai.com

This function is effective for
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Settings:

- Launch eBus Player for JAI: “Start Menu” -> “eBus” -> “eBus Player for JAI”
- If the camera is connected, disconnect the camera.

- Select “Tools” -> “Default GigE Vision Communication Parameters”

- Select “True” on “StreamingPacketSize” -> “AutoNegotiation”.

- Save the settings by “Tools” -> “Save Preferences”.

Default GigE Vision Communication Parameters

¥ =% Visibility  Beginner v x
DefaultMCTT 400 A
DefaultMCRC 3

- Connection
IPAddress

CommandPort

MessagingPort {Not available}

-/ Heartbeat
HeartbeatInterval 1500
DefaultHeartbeatTimeout 7000
DisconnectOnAnyTimeout False

- StreamingPacketSize
DefaultPacketSize {Not available}

- Recovery
LinkRecoveryEnabled

RecoveryStatus
v

Auto Negotiation A
Application level parameter used by eBUS Player and Net Command, When
true, automatic packet size negotiation is performed. Note that this does

not affect the behaviour of PvDeviceGEV::Connect. From an APL

perspective, automatic packet size negotiation may be performed using
PvDeviceGEV::NegotiatePacketSize.

Feature Name: AutoNegotiation
Type: Boolean
Name Space: Custom v

2.4 Heartbeat Timeout

When the camera application is not so busy, such as when waiting a long time for a trigger, the priority of the
application software becomes lower. In this case, polling against a heartbeat will be delayed and a heartbeat
timeout will occur. To avoid this phenomenon, a longer heartbeat timeout setting is recommended.

Settings:

- Launch eBus Player for JAI: “Start Menu” -> “eBus” -> “eBus Player for JAI”
- If the camera is connected, disconnect the camera.

- Select “Tools” -> “Default GigE Vision Communication Parameters”
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- Set longer time into DefaultHeartbeatTimeout.
- Save the settings by “Tools” -> “Save Preferences”.

www.jai.com

Default GigE Vision Communication Parameters

= Communication

[

Visibility

AnswerTimeout
CommandRetryCount
DefaultMCTT
DefaultMCRC

-/ Connection
IPAddress
CommandPort
MessagingPort

-/ Heartbeat
HeartbeatInterval
DefaultHeartbeatTimeout
DisconnectOnAnyTimeout

- StreamingPacketSize
AutoNegotiation
DefaultPacketSize

GigE Vision device.

Min: 1500 Max: 4294967295
Increment: 1

Beginner

= Darmvrasms

Default Heartbeat Timeout
Default heartbeat timeout value applied on connection, in miliseconds.
\Applied on device connection. To change this value once the device is

already connected, refer to the GevHeartbeatTimeout feature of your

1000

400

{Not available}

{Not available}

{Not available}

1500

[Eoco

False

True

{Not available}

Feature Name: DefaultHeartbeatTimeout

4 r

Fig. 9 - Default Heartbeat Timeout
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3. Camera Settings

3.1 Subnet settings, in multiple cameras connection

TNE-0030-02

When multiple NIC ports and/or multiple NICs are installed in one PC and multiple cameras are connected
there, each NIC port should have an independent subnet. Cameras connected to a NIC port should have the
same subnet with that of the NIC port.

If the subnet mask is not configured appropriately, the following warning appears.

Device Selection

Available Devices

| 'g Microsoft Wi-Fi Direct Virtual Adapter 22 00:22:cf:fc:94:de
& GW-USNano2 00:22:cf:fc:94:de
ﬁ Microsoft Wi-Fi Direct Virtual Adapter 00:22:cf:fc:94:de
Intel(R) 1350 Gigabit Network Connection 00:: 134
g Intel(R) 1350 Gigabit Network Connection #3 00:80:b3:71:09:35
(.\ Intel(R) 1350 Gigabit Network Connection #2 00:80:b3:71:09:36
ses SP-12401C-PGE 00:0c:df:0a:50:e1 [169.254.1.49]

Interface Information

Description

MAC

IP Address
Subnet Mask
Default Gateway

<

Intel(R) 1350 Gigabit Network Connectio|
00:80:b3:71:09:35

169.254.65. 154: subnet not unique
255.255.0.0

0.0.0.0

@) Intel(R) 1350 Gigabit Network Connection #4 00:80:b3:71:09:37 Device Information
«sz SP-12401C-PGE 00:0c:df:0a:50:e2 [169.254.1.50] MAC 00:0c:df:0a:50:69

@ Intel(R) Ethernet Connection (7) 12194M ac: 1f:6b:ad: 2d: 7e P 169.254.1.57

0 Intel(R) 1210 Gigabit Network Connection ac: 1f:6b:ad:2d: 7f

§ USBxHC HIEAA R T b -5 Subnet Mask 255.255.0.0
Default Gateway 0.0.0.0
Vendor JAI Corporation
Model SP-12401C-PGE
Access Status Open
Manufacturer Info See the possiilities
Version 0.1.0.0
Serial Number F120332
User Defined Name
Protocol Version 20
IP Configuration Valid
Receiver License Valid
Device Class Transmitter
IP Config Options LLA, DHCP, Persistent
Current IP Config LLA, DHCP

[ show unreachable Network Devices
SetIP Address... Select from IP Address... oK Cancel

In Fig. 11 on the next page, the following subnets are suitable:

The first NIC: IP Address 192.168.11.10, subnet mask 255.255.255.0
The first camera: IP Address 192.168.11.11, subnet mask 255.255.255.0

The second NIC: IP Address 192.168.12.10, subnet mask 255.255.255.0
The second camera: IP Address 192.168.12.11, subnet mask 255.255.255.0

The third NIC: IP Address 192.168.13.10, subnet mask 255.255.255.0
The third camera: IP Address 192.168.13.11, subnet mask 255.255.255.0

www.jai.com
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Internet #MMARAS 4 (TCP/IPv4) Properties X
General

You can get IP settings assigned automatically if your network supparts
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

() Obtain an IP address automatically
(@) Use the following IP address:

IP address: | 192,168 . 11 . 10 |
Subnet mask: | EE§.255.255. 0 |
Default gateway: | |

Obtain DNS server address automatically

(@) Use the following DMS server addresses:

Preferred DMS server: | . . . |

Alternate DMS server: | . . . |

[ ] validate settings upen exit

Fig. 11 - IP settings
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4. Tips for FS Series:

As described in section 2.3, eBus player supports packet size auto negotiation feature.

on Parameters

Default GigE Vision Communicati

+ Communication

+ Connection

+ Heartbeat

- StreamingPacketSize

DefaultPacketSize

+ Recovery

Wz =2 Visibility | Beginner -

AutoNegotiation True

{(Not available}

Fig. 12 — Packet Size Auto Negotiation

When using multi-stream cameras such as those in JAl's Fusion Series, the auto negotiation works for

Stream0/Sensor0, but does not work for the 2" or 3

streams.

The GevSCPSPacketSize for GevStreamChannelSelector=0 is automatically set, but the packet size for
GevStreamChannelSelector=1 or 2 is not set automatically.

Therefore, the user should set it manually as follows:

1) Select GevStreamChannelSelector=0 and check the value of GevSCPSPacketSize. In the following figure, it

is 8976.

" cevstreamhametsciector &

GevSCPHostPort
GevSCPSFireTestPacket
GevSCPSDoNotFragment
GevSCPSPacketSize
GevSCPD

GevSCDA

GevSCSP

64691

True

True

8976 B

0
169,254.65.121
49408

Fig. 13 — GevSCPSPacketSize for GevStreamChannelSelector=0
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2) Select GevStreamChannelSelector=1 and enter the same value from GevStreamChannelSelector=0 into

GevSCPSPacketSize.
| Gevsucamchomeielector | :
GevSCPHostPort 0
GevSCPSFireTestPacket False
GevSCPSDoNotFragment True
GevSCPSPacketSize 8976 B
GevSCPD 0
GevSCDA 0.0.0.0
GevSCSP 43408

Fig. 14 — GevSCPSPacketSize for GevStreamChannelSelector=1

3) For athree stream/sensor camera, repeat the same operation after selecting GevStreamChannelSelector=2.

5. Other Settings
Here are some other tips to reduce frame loss:

5.1 Update drivers on the PC to the latest ones. Software tools such as Driver Booster, for example, are
available for free and can update all drivers in one click.
5.2 Disable all anti-virus software.

5.3 Check the load on the hard disk by opening the Task Manager and clicking on the Resource Monitor button
(see below and on next page).

8 Task Manager — m} X
File Options View
Processes Pel’formar'\ce App history Startup Users Details Services
CPU .
, Bxaa CPU Intel(R) Core(TM) i7-6600U CPU @ 2.60GHz
9% Utilization aver 60 seconds 100%
Memory
| 6.4/159 GB (40%)
Disk 0 (C2)
0%
Wi-Fi
H" Wi-Fi N
Al st 0 R: 24.0 kbps I FPU 3
GPUO
Intel(R) HD Graphics 52(
1oy Utilization  Speed Base speed: 281 GHz
4% 0.53 GHz Sockets: 1
| GPU1 Cores 2
NVIDIA GeForce GTX 96 Processes - Threads  Handles Logical processors: 4
0% 192 2209 92275 vitualization: Enabled
Up time L tzc:we: 128 KB
L2 cache: 512 KB
1 001 934 L3 cache: 4.0 MB
Fewerdeta”s

Fig. 15 - Task Manager
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° Resource Monitor

File  Monitor Help

Overview CPU Memory | Disk Network

Processes with Disk Activity A b Views  |¥ |
[] Image PID Read (B/sec) Write (B/sec) Total iB,t'se(} Disk 1 MB/sec
O System 4 21 94,208 94419
D perfmon.exe 14280 35,087 1]} 35,087
[ Registry % 0 13458 13458
[] explorer.exe 1172 964 [1] 964
[[] aswidsagentexe 9404 0 819 819
[] svchostexe (UnistackSveGroup) 5496 482 Q 482
60 Seconds [
Disk 0 (C) Queue Length 0.05 1
‘ Disk Activity M 32 KB/sec Disk |/O M 1% Highest Active Time (v |
‘ Storage > ‘
0

If the load on the hard disk is high, background programs/processes are likely affecting the whole system’s
performance. In this case, find the particular program(s)/process(es) with high read/write activity and stop

them. Then, try capturing images with the camera.

End.
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