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1 Table of Abbreviations  
Abbreviation  Full Form 

DTS Decoding time stamp 

HW Hardware 

SW Software 

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 

ROI Region of interest 

SDK Software Development Kit 

SEI  Supplemental Enhancement Information 
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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 Notes: 
Specifications: 
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3 Background  
This document describes how to use the libXcoder frame latency reporting mechanism. 

3.1 Intended Audience 

This document is intended to help engineers/technicians/developers integrating NETINT transcoders 
to measure the decoding and encoding frame latency when using Netint T408 transcoders. 

3.2 Compatibility 

Software Compatibility 

This guide is intended to be used with NETINT Codensity T408 Video Transcoder software 
Release 2.5.0 and above. 

Hardware Compatibility 

Release 2.5.0 and above supports NETINT Codensity T408 Video Transcoder hardware. 

Operating system 

All OS supporting T408 Video Transcoder. 
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4 Latency Measurement Reporting 
The libXcoder Latency reporting mechanism reports per frame latency for the frame’s duration though 
the T408 hardware. It prints logs to stderr. 

4.1 Compiling Latency Reporting Mechanism 
To enable latency reporting, compile libXcoder with the ‘--with-latency-patch’ flag: 
cd libxcoder 

./build.sh --with-latency-patch 

Subsequently, follow through by compiling FFmpeg, libAVcodec, or a custom application that uses T408. 
See the “Build FFmpeg with NETINT Codec Library” section in the QuickStartGuideT408_T432*.pdf for 
instructions on installation of FFmpeg application. 

4.2 Running FFmpeg with low-delay mode encoder 
To provide highest throughput of frames, libXcoder’s default operation mode allows frames to be 
buffered in the decoder/encoder input queue on the T408 card. If lowest latency is desired, the 
“lowDelay” xcoder-param may be used to have libXcoder attempt to retrieve a processed frame before 
sending the next frame. 
An example FFmpeg command with the “lowDelay” xcoder-param: 
ffmpeg -c:v h264_ni_dec -i libxcoder/test/1920x1080p_ParkScene.264 -c:v 

h265_ni_enc -xcoder-params gopPresetIdx=6:lowDelay=1 -f null /dev/null 

4.3 Latency Logs 
When running decoding or transcoding through the T408, latency report messages will appear in stderr 
of terminal like thus: 
DTS:23248187,DELTA:3139560,dLAT:10306346; 

DTS:23048185,DELTA:3188662,eLAT:13607238; 

DTS:23298187,DELTA:3091951,dLAT:10527902; 

DTS:23098186,DELTA:2862508,eLAT:13168647; 

DTS:23348188,DELTA:2872174,dLAT:10748450; 

DTS:23148186,DELTA:2928407,eLAT:13302138; 

They describe: 
DTS Decoding time stamp of frame in the timebase transmitted to libXcoder 
DELTA Frame period between this frame and previous frame in nanoseconds 
dLAT HW decoder latency for frame of this DTS in nanoseconds 
eLAT HW encoder latency for frame of this DTS in nanoseconds 
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4.4 Interpreting Latency Results 
The measurement mechanism exists at the lowest level of libXcoder, right before frames/packets are 
sent-to or received-from the T408 HW. Thus, the latency measured does not account for time spent in 
FFmpeg, libAVcodec, or other parts of the libXcoder call stack. Though, this is typically very low for 
functions traversing the APIs. 

As the measurement mechanism is in libXcoder it is also dependent on higher level APIs calling the 
function to retrieve frame from decoder/encoder output buffer. Processing rate control mechanisms 
such as FFmpeg’s “-re” can cause the minimum measured latency to be higher than the frame period.  

Also, be aware of HW sided buffering mechanisms which cause latency. If a plot of the measured 
latency appears to show linear increase in latency from the beginning of stream, then the 
decoder/encoder buffer is likely working. These buffers allow frames to be sent to HW before they are 
processed and sent back to libXcoder. The “lowDelay” mode encoder param  can be used to restrict 
this buffering behavior on the encoder. The “-re” ffmpeg mechanism to limit processing frame rate can 
be used to regulate the frame send rate to the decoder to minimize HW buffering. 
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5 Revision History  
Version Change Create Date Author 

1.0 Document Created Feb. 4, 2021 Steven Zhou 

1.1 Add more latency interpretation notes Feb. 11, 2021 Steven Zhou 

2.0 Update as per new app note template December 21, 
2021 

Balwinder 
Sidhu 

 

6 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. 

© 2021 NETINT Technologies Inc. All rights reserved. 


