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Design of a Bitstream Structure for streaming of Video Coding for
Machines
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Abstract

Video Coding for Machines (VCM) is a video coding framework optimized for machines to efficiently interpret and process
video data, effectively representing objects, scenes, and motion within complex video content while preserving essential information
for analysis and recognition tasks and reducing bitrate. VCM is utilized in various fields such as autonomous driving, smart cities,
robotic vision, and remote surveillance, and is currently under active standardization by ISO/IEC JTC 1/SC 29/WG 4 within the
Moving Picture Experts Group (MPEG). The VCM bitstream structure is based on conventional video coding frameworks and
consists of a VCM Unit, VCM NAL Sample Stream, and VCM NAL Unit, which results in duplicated headers and increases
parser complexity and management overhead. This paper proposes a simplified structure that consolidates the format into only
Sample Unit and NAL Unit, eliminating redundant headers and improving bitstream efficiency.
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Table 1. Proposed VCM NAL Unit Type

Restoration Data

e \/CM NAL Unit

nal_unit_type Nam.e of Content of NAL unit and RBSP syntax structure NAL unit
nal_unit_type type class
Initialization codec video data
0 ICVD_NUT initialization_codec_video_data() non-VCL
1 WD NUT VCM \{ldeo data VCL
- vem_video_data()
2 VSPS_NUT V.|deo sequence parameter set non-VCL
video_sequence_parameter_set_rbsp()
3 VPPS_NUT \/_ldeo p_lcture parameter set non-VCL
video_picture_parameter_set_rbsp()
4 TSPS_NUT Temporal sequence parameter set non-VCL
temporal_sequence_parameter_set_rbsp()
5 TPPS_NUT Temporal p|cture parameter set non-VCL
temporal_picture_parameter_set_rbsp()
6 SSPS_NUT Spat.|al sequence parameter set non-VCL
spatial_sequence_parameter_set_rbsp()
7 SPPS NUT Spatllal pllcture parameter set non-VcL
- spatial_picture_parameter_set_rbsp()
8 RSPS_NUT R(?I sequence parameter set non-VCL
roi_sequence_parameter_set_rbsp()
9 RPPS_NUT Rgl p|cture parameter set non-VCL
roi_picture_parameter_set_rbsp()
10 BSPS_NUT B.It depth sequence parameter set non-VCL
bit_depth_sequence_parameter_set_rbsp()
Bit depth picture parameter set
" BPPS_NUT bit_depth_picture_parameter_set_rbsp() non-VCL
End of bitstream
12 EOB_NUT end_of_bitstream_rbsp() non-VCL
13---63 RSV_NVCL Reserved for future parameter set
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