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Abstract

Conventional video coding standards have been designed based on human visual perception and may not be optimized for
machine-centric video analysis. Accordingly, research on compression technologies suitable for intelligent video understanding is
actively under standardization. In response to this trend, MPEG established VCM AhG in 2019 to standardize related technologies.
VCM adopts the Bit Depth Truncation technique as a method to improve compression efficiency, where the quantization bit depth
of the luma channel is reduced by 1 bit to perform encoding with a lower bit rate. In this paper, we propose a method to
enhance machine performance by restoring the degraded luma channel contrast caused by Bit Depth Truncation. The proposed

approach preserves the bitrate reduction benefits while effectively recovering visual contrast, thereby improving the performance of
machine-based video analysis.
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Fig. 3. Comparison of original (10-bit), truncated (9-bit), and CLAHE-processed (9-bit) frames and histograms!”
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FE 1. SFU-HW H[O[E{Al Z3KTHS|: BD-rate(%))

Table 1. Experimental results on the SFU-HW dataset (unit: BD-rate(%))

. #E(10H|E), HIE AE HA9H|E), CLAHE ZIH9H|E)Q| HAtnt 5|AET2 bl

RA inner LD inner Al inner RA e2e LD e2e Al e2e
Class A -1.97% 0.84% -2.55% -3.21% -0.05% 0.48%
Class B 0.62% -0.58% -2.91% -0.94% 0.81% -2.79%
Class C 0.00% 0.00% 0.03% -0.11% 0.24% 0.14%
Class D -0.01% -0.09% -0.04% 0.04% 0.01% 0.18%
Average -0.01% -0.11% -0.94% -0.53% 0.28% -0.55%
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Table 2. Experimental results on the TVD-video dataset (unit: BD-rate(%))

RA inner LD inner Al inner RA e2e LD e2e Al e2e
TVD-01-1 -0.53% 0.47% -4.78% -0.31% 2.24% -10.54%
TVD-01-2 -5.47% -1.86% -3.35% -0.26% -2.21% -43.64%
TVD-01-3 -1.94% 5.03% -0.52% 2.00% 2.29% -13.43%
TVD-02-1 1.23% -0.19% 0.73% 0.15% -2.91% -6.11%
TVD-03-1 0.66% 0.30% -0.38% 1.80% 2.06% -1.56%
TVD-03-2 -0.37% -1.81% -0.67% -0.90% 0.49% -1.03%
TVD-03-3 -0.18% 0.65% -0.49% -0.10% 0.43% 14.22%
Average -0.94% 0.37% -1.35% 0.34% 0.34% -8.87%
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