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We propose quantized feature with angular displacement for pose-based activity recognition. We calculate a 3D

joint angle from three postural coordinates. The angular displacement should be quantized since joint angle includes

errors due to system noises and similar posture. To investigate appropriate features, we propose four kinds of

quantization levels; binarization, ternarization, quaternarization, and quinarization. We apply quantized features in

order to improve pose-based activity recognition with the UTKinect-Action Dataset. In the experiment, we show the

appropriate feature for activity recognition. As the result, the ternarized feature achieves the highest recognition rate

in average. The recognition rate of trials with ternarized feature is improved 2.4% to one with no-quantized feature,

and 1.8% to conventional method.
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Input Actions
p
carry |claphands | pickup pull push sitdown | standup | throw walk wave
©n carry 99 4% 0.0% 2.7% 2.0% 00% 0.0% 0.0% 09% 0.0% 0.0%
g claphands | 0.4% 99.6% 00% 0.0% 00% 0.0% 0.0% 0.0% 0.0% 0.0%
5 pickup 0.0% 0.0% 92.7% 0.0% 00% 29% 38% 11.3% 0.0% 0.0%
< pull 0.0% 0.0% 00% 78.8% 2.3% 0.0% 0.0% 0.0% 0.0% 0.0%
—’3 push 0.0% 0.0% 00% 86% 84.7% 0.0% 0.0% 52% 0.0% 02%
E sitdown 0.0% 0.4% 1.1% 0.0% 08% 95.2% 0.0% 0.0% 0.0% 0.0%
% standup 02% 0.0% 16% 0.0% 00% 03% 96.2% 09% 0.0% 0.0%
:j throw 0.0% 0.0% 00% 10.6% 12.2% 16% 0.0% 81.7% 0.0% 0.0%
u walk 0.0% 0.0% 1.1% 0.0% 0.0% 0.0% 0.0% 0.0% 100.0% 05%
wave 0.0% 0.0% 08% 0.0% 00% 0.0% 0.0% 0.0% 0.0% 99.3%
Fig. 10. Recognition result
Table 2. Variance average of angular displacement
Activity Variance
Carry 160.8
Claphands 2159
Pickup 526.9
Pull 127.4
Push 135.4
Sitdown 223.1
Standup 179.7
Throw 568.3
Walk 93.2
Wave 932.9
Table 3. Recognition rate: with no-quantized feature
(angle displacement) vs. with ternarized feature
. no-quantized conventional ternarized
Activity feature (angle displacement) [%] method [%] feature [%]
Carry 97.3 97.5 99.4
Claphands 88.5 100 99.6
Pickup 81.3 97.5 92.7
Pull 85.4 92.5 78.8
Push 96.8 81.5 84.7
Sitdown 87.3 91.5 95.2
Standup 88.8 93.5 96.6
Throw 96.3 59.0 81.7
Walk 82.2 96.5 100
Wave 98.7 100 99.2
Average 90.3 90.9 92.7
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Table 4. Comparison of quantization

Frame Angle In.ter-frame Ternarization Quinarization
[deg] difference
1 180 85 1 2
2 175 75 1 2
3 179 69 1 2
4 179 84 1 2
5 179 84 1 2
6 156 61 1 2
7 148 53 1 2
8 135 40 1 2
9 125 30 1 2
10 100 5 0 0
11 110 15 0 1
12 90 221 1 -2
13 84 -19 1 -1
14 75 =25 1 2
15 81 -10 0 -1
16 98 3 0 0
17 120 25 1 2
18 121 26 1 2
19 100 5 0 0
20 110 15 0 1
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