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1 Table of Abbreviations  
Abbreviation:   Full Form:   
NVMe CLI Non-volatile memory express command line 

interface 
AI Artificial Intelligence 
API Application Programming Interface 
AUD  Access Unit Delimiters 
AV Audio Video 
AV1 Alliance Open Media Video 1 Codec 
CABAC Context Adaptive Binary Arithmetic Coding 
CBR Constant Bit Rate 
CPU Central Processing Unit 
CRF Constant Rate Factor 
DSP Digital Signal Processing 
EOF End Of File 
FIXQB Fixed Quantization Parameter 
FF Form Factor 
FPS Frames Per Second 
GOP Group of pictures 
HDR High Dynamic Range 
HHHL Half Height, Half Length 
HHFL Half Height, Full Length 
HLG Hybrid Log Gamma 
HRD  Hypothetical Reference Decoder 
IE Inference Engine 
Mbps Mega Bit per second 
MBps Mega Byte per second 
NLP Natural Language Processing 
NPU Neural Processing Unit 
NVMe Non-Volatile Memory express 
PCIe Peripheral Component Interconnect express 
PPS Picture Parameter Set 
QP Quoted Printable 
RGB Red Green Blue 
RGBA Red Green Blue Alpha 
RDO Optimization 
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ROI Region of interest 
SDK Software Development Kit 
SEI  Supplemental Enhancement Information 
SRIOV  Single Root I/O Virtualization  
SPS  Sequence Parameter Set 
VBR  Variable Bit Rat 
VCL  Video Coding Layer  
VPS  Video Parameter Set  
VUI Video Usability Information 

2 References 
Technical Note:  
-NVMe Simple Management Interface – NVM Express. 

Specifications: 
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3 Background  
This document describes use case of handling both interlaced and progressive content input to a 
linux host and with using NETINT T408 device for encoding. The intent is to maximize the 
number of ffmpeg instances that can run simultaneously on such host. 

3.1 Intended Audience 

This document is intended to help engineers/technicians/developers with T408 host 
configuration for use cases with interlaced input. 

3.2 Compatibility 

Software Compatibility 

This requires NVMe CLI or any other driver capable of sending NVMe commands 
to NETINT Codensity T408/T432 Video Transcoder hardware. 

Hardware Compatibility 

Release 2.5.0 or newer supports NETINT Codensity T408/T432 Video Transcoder 
hardware. 

Operation system 

N/A. 
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4 Interlaced Video Content Decode and De-
Interlace 

4.1 Scope 

The T408 Video Transcoder device hardware does not support decode and de-interlacing for 
Interlaced video input file or stream content. As such, ffmpeg application sends the decode and 
de-interlacing of interlaced video to be handled by software host CPU. When running few 
ffmpeg instances the decode and de-interlacing could be handled by software but as the ffmpeg 
instances increase the software decode and de-interlace increases the CPU usage on the host. 
The CPU usage can be improved in such case by increasing the CPU to higher cores CPU but that 
may increase the host cost. 

The CPU usage problem may get amplified if the customer use case includes ladder encodes i.e. 
encoding to multiple outputs of different resolution each. The T408 Video Transcoder device 
hardware does not support scaling. Scaling is then performed by CPU as well. 

 

4.2 Solution 

The decode, de-interlace, scaling can be off loaded to a GPU that will help lower the CPU usage 
significantly. This document will present working ffmpeg examples for handling interlaced video 
input, and since after transcoding interlaced content there will still be capacity available for 
using the Netint hardware to perform decode and encode to process progressive video input 
that will help extend the server usage and help with optimizing capacity costs. 
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5 Approach 
The server configuration for the scope of this document  – 

Server with AMD EPYC 7302 ; 64 cores; 64GB RAM 
GPU: Asus RTX 3060 - Model PH-RTX3060-12G-V2  
Netint: 10x T408 U.2 
Input clip: Interlaced 1080i30; Progressive 1080p30 
Overlay: png 

Note - Server selection is influenced by the customer use case, number of T408 cards, and the 
form factor of the GPU hardware. Different server configurations may give different results. 

The ffmpeg command for this test has 2 scaled outputs with overlay watermark insertion. 

 

5.1 GPU Decode and De-interlace and Netint Encode 

Launch ffmpeg instances with GPU decode and Netint encode with interlaced content. For this 
test 16 instances were launched of the following command. 

ffmpeg -hide_banner -y -hwaccel cuvid -c:v h264_cuvid -i JayLeno-
1080i-H.264.m2ts -i skielogo60.png -filter_complex 
'[0:v]yadif_cuda=0:-
1:0,split=2[in1][in2];[in1]scale_npp=1280:720,hwdownload,format=n
v12[out1];[in2]scale_npp=480:360,hwdownload,format=nv12[out2];[ou
t1][1:v]overlay=W-w:30[out3];[out2][1:v]overlay=W-w:30[out4]' -
map [out3] -map 0:a -c:v h265_ni_logan_enc -xcoder-params 
RcEnable=1:bitrate=2000000 -c:a copy -f null - -map [out4] -map 
0:a -c:v h265_ni_logan_enc -xcoder-params 
RcEnable=1:bitrate=1500000 -c:a copy -f null - 2>&1 

 

5.2 SW Decode and De-interlace and Netint Encode 

With instances running per Section 5.1, next launch ffmpeg instances with SW decode and 
Netint encode with interlaced content. For this test 10 instances were launched of the following 
command. 
 
ffmpeg -hide_banner -y -i JayLeno-1080i-H.264.m2ts -i 
skielogo60.png -filter_complex '[0:v]yadif=0:-
1:0,split=2[in1][in2];[in1]scale=1280:720,hwdownload,format=nv12[
out1];[in2]scale=480:360,hwdownload,format=nv12[out2];[out1][1:v]
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overlay=W-w:30[out3];[out2][1:v]overlay=W-w:30[out4]' -map [out3] 
-map 0:a -c:v h265_ni_logan_enc -xcoder-params 
RcEnable=1:bitrate=2000000 -c:a copy -f null - -map [out4] -map 
0:a -c:v h265_ni_logan_enc -xcoder-params 
RcEnable=1:bitrate=1500000 -c:a copy -f null - 2>&1 
 
 

5.3 GPU as well as SW Decode and De-interlace and Netint Encode 

With ffmpeg instances launched with GPU decode and SW decode as per Section 5.1 and 5.2, 
next launch ffmpeg instances using NI decode and encode with progressive input content. The 
scaling is handled by CPU in this case. For this test 30 instances were launched of the following 
command. 
 
 
ffmpeg -hide_banner -y -f concat -c:v h264_ni_logan_dec -i 
list.txt -i skielogo60.png -filter_complex '[0:v][1:v]overlay=W-
w:30,split=2[in1][in2];[in1]scale=1280:720[out1];[in2]scale=480:3
60[out2]' -map [out1] -c:v h265_ni_logan_enc -xcoder-params 
RcEnable=1:bitrate=2000000 -f null - -map [out2] -c:v 
h265_ni_logan_enc -xcoder-params RcEnable=1:bitrate=1500000 -c:a 
copy -f null - 2>&1 
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6 Reviewing results 
With the server configuration and ffmpeg commands presented in Section 5, the results were as 
follows: 
 
1]  When using GPU for decode, de-interlacing, and scaling and using Netint hardware for 
encoding per Section 5.1. Then progressive instances were added as per Section 5.3. The 
observation is that 16 interlace instances and 50 progressive instances could run simultaneously 
at FPS 30. NI encode in all cases. 
 
2] To increase the # of interlace instances on host, additional sw decode instances can be added 
for interlaced content. Launch as per Section 5.1, 5.2, 5.3. The following seems to work - 
16 interlace instances (w/ gpu), 10 interlace instances (w/ sw decode), and 30 progressive 
instances (w/ ni decode) running simultaneously as per Section 5 and maintaining FPS 30. Ni 
encode in all cases. 
 
For case 2] above, use case with 300 channels w/ 50% interlaced and 50% progressive = 26x6 
inerlaced + 30x6 progressive  = ~ 6 servers. Each server with 10x T408 cards. 
 
Note - different server configuration may give different results.  
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For case 2] the picture below shows the CPU usage per core – collected using ‘htop’ at 30-50%. 
The GPU decoder load at 100%. The Netint decoder load at 85% and Netint encoder load at 
88%.  
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7 Revision History  
Version  Change  Create Date  Author  
0.1 Document Created  January 20, 2023 Balwinder Sidhu 
1.0 Issued version January 25, 2023 Balwinder Sidhu 
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8 Legal Notice 
Information in this document is provided in connection with NETINT products. No license, 
express or implied, by estoppel or otherwise, to any intellectual property rights is granted by 
this document. Except as provided in NETINT’s terms and conditions of sale for such products, 
NETINT assumes no liability whatsoever and NETINT disclaims any express or implied warranty, 
relating to sale and/or use of NETINT products including liability or warranties relating to fitness 
for a particular purpose, merchantability, or infringement of any patent, copyright or other 
intellectual property right. 

A "Mission Critical Application" is any application in which failure of the NETINT Product could 
result, directly or indirectly, in personal injury or death. Should you purchase or use NETINT’s 
products for any such mission critical application, you shall indemnify and hold NETINT and its 
subsidiaries, subcontractors and affiliates, and the directors, officers, and employees of each, 
harmless against all claims costs, damages, and expenses and reasonable attorney’s fees arising 
out of, directly or indirectly, any claim of product liability, personal injury, or death arising in any 
way out of such mission critical application, whether or not NETINT or its subcontractor was 
negligent in the design, manufacture, or warning of the NETINT product or any of its parts. 

NETINT may make changes to specifications, technical documentation, and product descriptions 
at any time, without notice. The information here is subject to change without notice. Do not 
finalize a design with this information. The products described in this document may contain 
design defects or errors known as errata which may cause the product to deviate from 
published specifications.  

NETINT, Codensity, and NETINT Logo are trademarks of NETINT Technologies Inc. All other 
trademarks or registered trademarks are the property of their respective owners. 

© 2023 NETINT Technologies Inc. All rights reserved. 

 


