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Real-Time Hand Mesh Reconstruction Based on
Attention-Convolution Hybrid Architecture
Du Yifei,Li Lin,Kong Jinghui

(Visualization and Cooperative Computing( VCC ) Laboratory, School of Computer Science and Information

Engineering( School of Artificial Intelligence) , Hefei University of Technology, Hefei 230601, China)

Abstract; Current hand mesh reconstruction methods primarily focus on the accuracy and deviation of hand mesh
reconstruction , with less attention paid to the real-time performance of hand mesh reconstruction. To address this, this
paper proposes QuickHand, a three-dimensional hand mesh reconstruction method based on a three-stage attention-
convolution hybrid architecture. Firstly, a hybrid hierarchical feature extractor is designed, which achieves efficient
mapping from single-view hand images to discriminative feature representations by combining lightweight convolutional
encoding, multi-scale feature transformation, and a global attention mechanism. Secondly, a dimension mapping
transformer is constructed, which enables precise conversion from 2D planar features to mesh vertex feature spaces
through adaptive joint feature encoding and spatial transformation. Finally, an efficient mesh reconstruction decoder is
designed ,which achieves high-precision 3D hand mesh reconstruction while maintaining low computational complexity
through depth-separable spiral convolution and multi-level upsampling strategies. Experiments demonstrate that the
proposed method achieves real-time performance while maintaining high-precision hand mesh reconstruction, offering
better real-time performance compared to accuracy-oriented methods and superior reconstruction accuracy compared to
lightweight-oriented methods.

Key words: 3D hand mesh reconstruction, hybrid hierarchical feature extraction, real-time performance, dimension

mapping transformation, mesh reconstruction decoding
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Table 1 Comparative experiments on FreiHAND dataset

Jr ik PV/mm PJ/mm F@s F@15 FPS/ (img/s)

SMHR 8.0 7.8 0.649 0.966 15

CMR 7.5 7.4 0.680 0.973 53
MobRecon 7.2 6.9 0.694 0.979 67

HaMer 5.7 6.0 0.785 0.990 8

Ours 6.4 6.3 0.747 0.984 92

&2 HO3D HIR&EI LKL
Table 2 Comparative experiments on HO3D dataset

ik PV/mm PJ/mm F@s F@15 FPS/(img/s)
SMHR 12.5 12.1 0.502 0.951 15
CMR 11.2 10.9 0.519 0.952 53
MobRecon 9.4 9.2 0.538 0.957 67
HaMer 7.9 7.7 0.635 0.980 8
Ours 8.8 8.6 0.618 0.969 92
Image Ground truth SMHR CMR MobRecon HaMer Ours

3 MLRBERE

Fig.3 Comparative experiments results
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Table 3 Real image quantitative results

Jrik PV/mm PJ/mm F@5s F@15 FPS/(img/s)
SMHR 14.4 14.1 0.429 0.899 9
CMR 12.2 12.0 0.508 0.953 46
MobRecon 10.5 10.1 0.521 0.955 55
HaMer 9.0 8.8 0.567 0.963 5
Ours 10.3 9.8 0.525 0.954 78

Input image SMHR CMR MobRecon HaMer Ours

H4 ZHMRIER
Fig. 4 Generalization test results
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Table 4 Three-layer configuration results

T PV/mm PJ/mm Params/M FPS/(img/s)
3Conv 7.2 6.9 5M 96
2Conv-1Att 6.4 6.3 5M 92
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Table 5 Four-layer configuration results

FRHY PV/mm PJ/mm Params/M FPS/(img/s)

4Conv 7 6.9 8.2M 68
3Conv-1Att 6.3 6.2 8.2M 62
2Conv-2Att 6.5 6.2 8.2M 59
Input image 4Conv 3Convl1Att 2Conv2Att 3Conv 2Convl1Att

5 AEEEMRWIE

Fig. 5 Effectiveness verification of different configurations
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Table 6 Ablation results of collision loss function

s PV/mm PJ/mm F@5 F@15
QuickHand 6.4 6.3 0.747 0.984
QuickHand-LColl 6.6 6.5 0.731 0.977
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