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The human key points dimension-ascending
algorithm and its application in game interaction
LI Changxin, HUANG Haiyu
(School of Computing and Artificial Intelligence, Southwest Jiaotong University, Chengdu 610031, China)

[ Abstract] Aiming at the problem of traditional human key point detection algorithm that can only obtain the 2D coordinates of the
human key points in the pixel coordinate system, a dimension—ascending algorithm based on binocular vision is proposed. The
method firstly detects the 2D position of human key points in the images captured by the two RGB cameras at the same time. Then
combined with the internal and external parameters of the camera through geometric calculation, the 2D position can be transformed
to the 3D position. This method does not require expensive hardware such as RGB-D cameras and lidars and can get high precision
position of human key points in 3D coordinate. The algorithm can be used in third—person games, which could achieve the purpose

of human—computer interaction. Through interaction test, it gets the good demonstration effect.
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Fig. 2 Binocular positioning principle
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Fig. 3 Schematic diagram of solving the equation of a straight line
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Fig. 4 Quantitative test of dimension—ascending algorithm
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Tab. 1 Quantitative test results of dimension—ascending algorithm cm
HE H N X Y A pred_X pred_Y pred_Z distance
1 1 65 85 66 1 86 1.732
2 31 0 85 29 1 83 3.000
3 65 36 42 64 36 40 2.236
4 31 36 42 32 37 44 2.449
2 1 125 0 85 127 1 86 2.449
2 91 0 85 93 0 83 2.828
3 125 36 42 123 35 40 3.000
4 91 36 42 93 35 40 3.000
3 1 193 0 85 191 1 86 2.449
2 159 0 85 160 2 83 3.000
3 193 36 42 191 37 41 2.449
4 159 36 42 159 35 43 1.414
4 1 65 86 85 65 85 86 1.414
2 31 86 85 33 88 83 3.464
3 65 122 42 65 122 42 0
4 31 122 42 33 124 43 3.000
5 1 125 86 85 123 86 86 2.236
2 91 86 85 93 87 85 2.236
3 125 122 42 127 122 42 2.000
4 91 122 42 90 121 42 1.414
6 1 193 86 85 194 86 87 2.236
2 159 86 85 161 86 83 2.828
3 193 122 42 194 124 41 2.449
4 159 122 42 159 121 42 1.000
7 1 65 199 85 63 201 84 3.000
2 31 199 85 31 198 85 1.000
3 65 235 42 67 235 42 2.000
4 31 235 42 33 234 41 2.449
8 1 125 199 85 125 199 87 2.000
2 91 199 85 92 201 86 2.449
3 125 235 42 125 236 40 2.236
4 91 235 42 91 235 42 0
9 1 193 199 85 193 201 86 2.236
2 159 199 85 158 198 84 1.732
3 193 235 42 194 235 41 1.414
4 159 235 42 160 235 42 1.000
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Fig. 5 Dimension—ascending effect
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