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Background: PTQ for Efficient Vision Inference CVPR 2% DENVER

» Many applications require both high accuracy and real-time inference on edge devices
AD/ADAS Factory Automation Smart Agrlculture

> Efficient deployment of vision models has become essential

— Post-Training Quantization (PTQ) enables efficient inference without retraining

» Recent PTQ methods commonly use Asymmetric Quantization (AsymQ) for weights,

because it improves low-bit accuracy
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PTQ is attracting increasing attention in both industry and acadgﬁ"'ﬁua
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Motivation CVPR 29 B,
» Asymmetric Quantization (AsymQ)

> Low-bit symmetric I/, + zero-point z addition

» Commonly adopted for better accuracy than SymQ (z = 0)
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Zero-point addition increases multiplier bit-width— higher hardware cost

Do we really need AsymQ? A
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Observation CUPR 5% DENVER

» We analyze the distribution of network weights
» Weights of ViT-B
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Hidden Symmetry in Vision Model weights oY
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Method: DASQ (pense and Additive Sparse Quantization) ﬁ!g[ﬁ 20 I[:JIFLI[\llé’AE]Ru
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Experimental Results

» ImageNet Evaluation
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» Weight Quantization has been changed AsymQ to DASQ

W3/A3/SW4-98.0%

1 =~ . *“"_-——___ in-B
80 "ﬁ“"’s"‘”"'s o ﬁf————f—sﬁ'.n.peiTB
. \ \ Ny
2 707 ;E:‘iaeiT S \\ N
S = \\ \ Y
> 60 % ““\\\‘-‘ViT'S Swin-5 \\\ \DeiT-B
[(v] . \
Better 5 ool eiT-T |‘|| \\\ \\\
Accuracy ;:d ‘l,‘ | $DeiT-S “WSwin-B
~ 4071 \ ® RepQ-ViT
‘ 1
O 30 {ipeirT | * DASQ + RepQ-ViT
! ® ERQ
20 \
. * DASQ + ERQ
50 100 150 200 250 300
BOPs (G)

a——

Lower Hardware cost

DASQ achieves higher accuracy with lower hardware cost
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FPGA Evaluation

FPGA Deployment
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Accuracy-Power Tradeoff: ViT-S

~J
o

[*)]
<0

99.9%
e -+~ AsymQ (RepQ-ViT)
W4/A4,~* —e— DASQ W4/A4/SW4
o’ —e— DASQ W4/A4/SW8
0.99 1.00 1.01 1.02 1.03

Normalized Power

DASQ outperforms AsymQ on FPGA ‘
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Conclusion CUPR 5% DENVER

» Rethinking Asymmetric Quantization (AsymQ) for Vision Model Weights
v Observation: Hidden symmetry in vision model weights
Vision model weights become symmetric after removing sparse outliers
v Method: DASQ
Asymmetry is represented by sparse outliers, not zero-point additions
v" Result

Higher accuracy and better hardware efficiency than AsymQ

DASQ enables accurate and hardware-friendly inference
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