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Technical Note
How to use Packet Size and Packet Delay

Packet Size and Packet Delay for GigE Vision Cameras:

Data transferred from a GigE Vision Camera to the host system is sent in the form of multiple “packets.”
Image data captured by the sensor is divided into multiple fixed size packets and sent to the host system.
After the host system receives the packets, the packets are re-constructed into an image.

The behavior of this data transfer process depends on the total system environment; such as the host system,
NIC (Network Interface Card), hub, and the network configuration. To achieve best performance, the Packet
Size and Packet Delay settings can be used to tune up the system.

1. Max fps with Full-Frame Size:
For full-frame size image (without ROI), the following settings are recommended.

1) NIC (Network Interface Card) Settings:

- In “Local Area Connection Properties” window, check “JAI GigE Vision Filter Driver”.
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- Click “Configure...” button, select “Advanced” Tab, then set 9014 Bytes for “Jumbo Packet”.

Note: Some drivers display “9K MTF” in the Value field.
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Intel(R) PRO/1000 PT Desktop Adapter #4 Properties

=

Teaming | VLANs I Boot Options | Driver |

Details

General | Link Speed | Advanced | Power Management

‘ intel Advanced Adapter Settings

Settings: Value:

Interrupt Moderation
Jumbo Packet
Large Send Offload V2 (IPv4)

Large Send Offload V2 (IPv6)
Locally Administered Address
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Gigabit Master Slave Mode [9014 Bytes
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Jumbo Packet

Enables Jumbe Packet capability for TCP/IP packets. In situations
where large packets make up the majority of traffic and
additional latency can be tolerated, Jumbo Packets can reduce
CPU utilization and improve wire efficiency.

Jumbo Packets are larger than standard Ethernet frames, which
are approximately 1.5k in size.

NOTE: Changing this setting may cause a momentary

loss of connectivity.
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Fig. 2: Jumbo Packet
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- Select “Performance Options” and click “Properties”.
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Performance Options

Configures the adapter to use settings that can improve adapter >
performance.

Fig. 3: Performance Options
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- For “Interrupt Moderation Rate”, select “Extreme”.

Settings:

Adaptive Inter-Frame Spacing [Extreme v]
Flow Control

Receive Buffers
Transmit Buffers

< m [ » [ Use Default ]

Interrupt Moderation Rate

This sets the rate at which the controller moderates or delays the -~
generation of interrupts making it pessible to optimize network
throughput and CPU utilization. The Adaptive setting adjusts the
interrupt rates dynamically depending on traffic type and network
usage. Choosing a different setting may improve netwerk and

system performance in certain configurations.

Without interrupt moderation, CPU utilization increases at higher
data rates because the system must handle a larger number of
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Fig. 4: Interrupt Moderation Rate

- For “Receive Buffers”, set to 2048.
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Settings:

Adaptive Inter-Frame Spacing
Flow Control

Interrupt Moderation Rate
Transmit Buffers
<] m [ » [ Use Default ]

Receive Buffers

Sets the number of Receive Buffers used by the adapter when
copying data to memery. Increasing this value can enhance
receive performance, but also consumes system memory.

You might choose to increase the number of Receive Buffers if

you notice a significant decrease in the performance of received

traffic. If receive performance is not an issue, use the default —
setting.
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Fig. 5: Receive Buffers
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Camera settings:

In the JAI Control Tool, select the category “Transport Layer Control” -> “Stream Channel Selector”
-> “PacketSize” and set it to 8192 Bytes.

Note: this is smaller than the Jumbo Packet size selected in the network adapter. Setting a packet
size larger than the network adapter’s jumbo packet size will cause the output to be blocked.

B Stream Channel Selector 0
Stream Channel Port 0
Do Mot Fragment True
8192 =
Packet Delay* 0
Stream Channel Destination Address 0000
Stream Channel Source Port 0

Fig 6: PacketSize of Camera Settings

2. NIC which does not support Jumbo Frames:

In the case of using a NIC which does not support Jumbo Frames, even though the camera is recognized,
captured images are sometimes corrupted. In this case, a smaller Packet Size is recommended.

1)
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Camera settings:

In the JAI Control Tool select Category “Transport Layer Control” -> “Stream Channel Selector” ->
“PacketSize” and set 1476 Bytes.

B Stream Channel Selector 0
Stream Channel Port 0
Do Not Fragment True
1476 (]
Packet Delay* 0
Stream Channel Destination Address 0000
Stream Channel Source Port 0

Fig. 7: Small PacketSize
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3. Image Capturing at High Frame Rate using ROI:
In the case of capturing images at a high frame rate with a small image size (ROI), low Interrupt Moderation
Rate is recommended.

p
Performance Options Pa— &I
Settings: Value:
Adaptive Inter-Frame Spacing [Low v]
Flow Control

Interrupt Moderation Rate
Receive Buffers
Transmit Buffers

< mn ) [ Use Default ]

Interrupt Moderation Rate

This sets the rate at which the controller moderates or delays the -
generation of interrupts making it possible to optimize network
throughput and CPU utilization. The Adaptive setting adjusts the
interrupt rates dynamically depending on traffic type and network
usage. Choosing a different setting may improve netwerk and
system performance in certain configurations.

m

Without interrupt moderation, CPU utilization increases at higher
data rates because the system must handle a larger number of
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4. Reducing the NIC load when using a hub:

When connecting multiple cameras to one NIC port through the use of a hub, the load on the NIC
will increase significantly. One method to reduce the load on the NIC is to decrease the frame rate
or image size. However, even after decreasing the frame rate or image size, a large number of
packets from multiple cameras may still be transferred to the hub simultaneously. If the amount
of data momentarily exceeds the buffer size of the hub, data will be lost.

In this case, the “Packet Delay” function can be used. It adds a delay between each of the packets
being sent from the camera. The spaces between packets can be used by other data being
transferred from other cameras. The idea is to find a spacing that avoids collisions at the hub while
still allowing the packets from each frame to be transmitted within the allotted frame period.
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B Stream Channel Selector 0
Stream Channel Port 0
Do Mot Fragment True
Packet Size 8192
0 )
Stream Channel Destination Address 0000
Stream Channel Source Port 0

To calculate a proper Packet Delay value, the JAI SDK Control Tool supports a calculator.

Fig 9: Packet Delay

Click the “...”

button next to “Packet Delay” (see above). The following calculator window appears.

Info
Payload Size

Packet Size
# of Packets
Tick freq.
Overhead
Total Size
Trans. time

Trans. time

Max fps

Bandwidth ¥ |4

Bandwidth

A
v

5242880 Bytes
8192 Bytes
645 /Image
1000000000 Ticks/Second
34874 Bytes/Imaee
5277754 Bytes/Image
42222032 ms/Image
65536000 ws/Packet
200 /Second
9000 %
844 Mbit/s

Calculate

Inter Packet Delay

Current
Min

Max

New value &

Delay

0 Ticks

0 Ticks
4000000 Ticks
632214 Ticks
632214 ps

Fig. 10: Inter Packet Delay Calculation Tool

Input the frame rate of the camera in the “Max fps” box. In the “Bandwidth %” box, indicate the percentage
of each frame period to use for sending packets (it is best to leave at least 10% available for packet resends).
Click the “Calculate” button and a “Packet Delay” value is automatically calculated and shown in the “New
value” field. Click the “OK” button to automatically apply the “Packet Delay” to the camera.
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End.

7 See the possibilities



