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Abstract

The expansion of surveillance, industrial automation, and IoT applications has led to a significant increase in machine-analyzed
video traffic, exceeding that intended for human consumption. This shift requires split inference, which shares the computational
load between edge devices and cloud servers, making the transmission of intermediate features generated at the edge necessary.
However, conventional video coding technologies, designed to optimize human visual perception, are not well suited for
compressing non-visual data such as intermediate features. Moreover, in scenarios such as smart cities and autonomous driving,
where large volumes of data must be transmitted, directly sending original videos or uncompressed features leads to severe network
bandwidth consumption. Thus, there is a growing need for new coding technologies that can efficiently compress intermediate
features while preserving important information needed for machine analysis. In response, ISO/IEC JTC 1/SC 29 MPEG Video has
launched standardization efforts on Feature Coding for Machines (FCM), which aims to efficiently compress neural network
features optimized for machine vision applications. This paper introduces the FCM standardization progress, coding framework, and
evaluation conditions, and analyzes test model performance.
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Table 1. Requirements for VCM Track 1 (Mandatory/Recommended)*
Coding Target )
Category (featurelvideo) Requirements
common VCM shall support video coding for a machine task consumption purposes.
feature coding VCM shall support feature coding.
common VCM shall support a broad spectrum of encoding rates.
common VCM shall support various degrees of delay configuration.
common VCM shall be agnostic to network models.
common VCM shall be agnostic to machine task types.
Mandatory

Requirements

feature coding VCM shall provide description of the meaning or the recommended way of using the decoded data.

(shall) common A single VCM bitstream shall support any number of instances of machine tasks.
VCM complexity shall allow for feasible implementation within the constraints of the available

common technology at the expected time of usage.
common VCM shall support rectangular picture format up to 7680x4320 pixels (8K).
common VCM shall support fixed and variable rational frame rates for video inputs.
common VCM shall support any input source from video or image.
common VCM shall support privacy and security (Mandated by ISO).

Recommended

Requirements common VCM should support the use and inclusion of information such as descriptors in its bitstream.

(should)
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Table 3. Configuration of FCM dataset, task, model, and evaluation metric

Dataset Task Network B|tra'Fe Pen‘ormg nee
metric metric
Openimages V6 Object Detection / Instance Faster R-CNN X101-FPN /
(5000 images) Segmentation Mask-CNN X101-FPN BPP MAP@0.5
SFU-HW Object Faster R-CNN X101-FPN kbps mMAP@0.5-0.95
Detection
TVD Multi Object JDE-1088x608 (DN53) Kbps MOTA
Tracking
HiEve Multi Object JDE-1088x608 (ALT1) kbps MOTA
Tracking
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Table 4. PP compliance criteria for task performance!”
PP PP1 and PP4 PP2 and PP3
0,PPn,+Dn" < Thn 0,PP1,+ D1 < TRn
Task pe:faor:;:r;er :t;ceptance PPn={1,PPn,— Dn~ < TRn < PPn,+Dn" PPn=11,PP4 — D& < TRn < PPl +D1*
0, TRn < PPn,— Dn~ 0, Thn < PP, — DA™
=5 EOIEH 7|20 M5 2T Hel MES st =2
Table 5. Target PP values and acceptance range boundaries
_ PP1 PP2 PP3 PP4
Datasets unsplit PPI, D PP‘z, D,j ID; PP& D; ID; PP4’ Dj 1D,
Openlmages V6 . unsplit unsplit unsplit unsplit unsplit
(seg) 813279 unsplit x 0.01 x 0.98 23 x0.95 213 x0.90 | x0.01/3
Openimages V6 I unsplit unsplit unsplit unsplit unsplit
(det) 792792 unsplit x 0.01 x 0.99 23 x0.98 23 x0.95 | x0.01/3
SFU Class AB 63.2177 . unsplit unsplit unsplit unsplit unsplit
SFU Class C 63.6324 unsplit % 0.01 x 0.95 2/3 %0.92 2/3 %0.90 x001/3
SFU Class D 44.4142 ) ) ) ) )
TVD 2327
HiEve 1080p gg 9270 unsplit unsplit unsplit 23 unsplit 23 unsplit unsplit
. .01 . . .92 .01
HiEve 720p | 38.7995 * 00 * 098 ¥095 X092 | x 00173
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