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Lightweight Human Posture Detection Based on Adaptive
Cross-dimensional Weighted Networks

WANG Li, GU Rihan
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Tianjin 300300, China)

Abstract: The core of human posture detection is to accurately detect the key point of the human body. Due to the limi-
tation of high-resolution networks, an adaptive cross-dimensional weighting high-resolution network (ACW-HRNet) is pro-
posed. In response to insufficient cross dimensional information intersection in the network, a cross dimensional separation
convolution method is adopted to extract information, achieving effective information exchange between space and channels.
For the unclear positioning of key points, an adaptive context modeling (ACM) is adopted to enhance the network’s capacity
to capture complex spatial relationships through adaptive transformation and spatial weighting of input features. This ap-
proach enables the network to extract multi-scale contextual information and establish cross-dimensional dependencies, thus
improving accuracy without increasing computational complexity. Moreover, a coordinate attention mechanism is introduced
to fuse the multi-branch and multi-scale features, further enhancing detection accuracy. Through experimental tests on the
COCO and MPII datasets, compared with the mainstream lightweight networks, the ACW-HRNet has better performance
and balances efficiency and accuracy.

Keywords: human posture estimation; lightweight networks; attention mechanism; segmentation convolution; feature

fusion
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# 2 COCO K E 4 1 fE Xt L
H5 A i A RS S8 /M HRER/G AP/% | AP™7/% | AP"" /% | APM/% | AP“/% | AR/%
HRNet"* 256192 28.5 7.1 73.4 89.5 80.7 70.2 80. 1 78.9
Small HRNet"" 256192 1.3 0.5 55.2 83.7 62.4 52.3 61.0 62. 1
DY-MobileNet V2 256192 16.1 1.01 68.2 88. 4 76.0 65.0 74.7 74.2
DY-ReL U™ 256192 9.0 1.03 68. 1 88.5 76.2 64.8 74.3 —
UDPH" 256192 28.7 7.1 75.2 92. 4 82.9 72.0 80. 8 80. 4
Dite-HRNer-30" 256 X192 1.8 0.3 68.3 88.2 76.2 65.5 74.1 74.2
MobileNet V2 256192 9.6 1.4 64.6 87.4 72.3 61.1 71.2 70.7
8-stage Hourglass''" 256 X192 25.1 14.3 66.9 — — — — —
Lite- HRNet-18 256192 1.1 0.2 64.8 86.7 73.0 62.1 70.5 71.2
CPNM 256192 27.0 6.2 68.6 — — — — —
ShuffleNet V2 256192 7.6 1.2 59.9 85. 4 66.3 56. 6 66.2 66. 4
Dite-HRNet-18" 256 X192 1.1 0.2 65.9 87.3 74.0 63.2 71. 72.1
DARK' 128X 96 63.6 3.6 71.9 89.1 79.6 69.2 78.0 77.9
Lite- HRNet-30"" 256192 1.8 0.3 67.2 88.0 75.0 64.3 73.1 73.3
Simple Baseline'*" 256 X192 34.0 8.9 70. 4 88.6 78.3 67.1 77.2 76.3
ACW-HRNet-18 256192 1.2 0.2 66.2 89.6 72.8 64.2 69.3 69.6
ACW-HRNet-30 256192 1.9 0.3 69.0 90. 6 76. 1 66.7 72.5 72.1
Small HRNet"" 384X 288 1.3 1.2 56.0 83.8 63.0 52.4 62.6 62.6
MobileNetV2*) 384 X288 9.6 3.3 67.3 87.9 74.3 62.8 74.7 72.9
ShuffleNetV2H!# 384X 288 7.6 2.8 63.6 86.5 70.5 59.5 70.7 69.7
Lite-HRNet-18" 384X 288 1.1 0.4 67.6 87.8 75.0 64.5 73.7 73.7
Lite- HRNet-30"" 384 X288 1.8 0.7 70. 4 88.7 77.7 67.5 76.3 76.2
Dite-HRNet-18" 384X 288 1.1 0.4 69.0 88.0 76.0 65.5 75.5 75.0
Dite-HRNet-30" 384X 288 1.8 0.7 71.5 88.9 78.2 68.2 77.7 77.2
ACW-HRNet-18 384X 288 1.2 0.4 69.9 90. 6 77.3 67.0 73.9 72.9
ACW-HRNet-30 384X 288 1.9 0.7 72.1 91.6 79.8 69.6 75.9 75.1
# 3 COCO M 4 M fig ¥t L

7 LN N SR/ M HEE/G AP/% | AP™?/% | AP“"/% | APM/% | AP“/% | AR/%
CPNM™ 384X 288 72.1 91. 4 80.0 68.7 77.2 78.5
Simple Baseline™” 256 X192 34.0 8.9 70.0 90. 9 77.9 66. 8 75.8 75.6
HRNet"" 384 %288 28.5 16.0 74.9 92.5 82.8 71.3 80.9 80.1
Small HRNet"" 256192 1.3 0.5 55.2 83.7 62.4 52.3 61.0 62. 1
OpenPose"*" 61.8 84.9 67.5 57.1 68. 2 66.5
Small HRNet"" 384288 1.3 1.2 55. 2 85.8 61.4 51.7 61.2 61.5
UDp-* 384X 288 28.7 16. 1 76. 1 92.5 83.5 72.8 82.0 81.3
Dite- HRNet-30" 384X 288 1.8 0.7 70. 6 90. 8 78.2 67.4 76. 1 76. 4
MobileNet V2! 384X 288 9.8 3.3 66.8 90. 0 74.0 62.6 73.3 72.3
Lite-HRNet-18" 384X 288 1.1 0.4 66.9 89. 4 74,4 64.0 72.2 72.6
ShuffleNet V2" 384X 288 7.6 2.8 62.9 88.5 69. 4 58.9 69.3 68.9
Dite-HRNet-18"" 384 X288 1.1 0.4 68. 4 89.9 75.8 65. 2 73.8 74. 4
DARK" 384 288 63.6 32.9 76.2 92.5 83.6 72.5 82.4 81.1
Lite-HRNet-30-" 384X 288 1.8 0.7 69.7 90. 7 77.5 66.9 75.0 75.4
ACW-HRNet-18 384X 288 1.2 0.4 67.4 89.7 74.7 64.1 72.8 73.2
ACW-HRNet-30 384X 288 1.9 0.7 69.5 90. 3 77.5 66.5 74.9 75.2
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