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Abstract

This paper proposes a signal processing technique that recognizes hand motions using a 60-GHz frequency-modulated continuous-
wave radar system. In the case of hand motion recognition with a radar, the recognition accuracy decreases owing to a clutter signal
generated by the upper body and differences between the hand sizes of different people. To solve this problem, this paper proposes
a moving target indicator filter with a weighted frequency for each frequency, which improves hand motion recognition accuracy,
removes self-interference clutter signals, and uses a range profile and Doppler profile. Neural networks can recognize hand movements;
hence, the proposed five hand gesture recognition techniques exhibited an 87.3% accuracy, regardless of the user.
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# 1. BGT60TRI3C ArF 3 Al28] ghehv]E
Table 1. BGT60TRI3C specification and system parameter.

Parameter

Value

Antenna type

Microstrip patch

Number of Tx antenna

1

Number of Rx antenna

3

Antenna characteristic

Azimuth + 45°
Elevation + 40°

Output power 9 dBm

Central frequency 61 GHz
Bandwidth 6 GHz

Pulse width 130 us

Pulse repetition frequency (PRF) 6.45 KHz
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Table 3. Five types of hand gestures.
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Table 3. Confusion matrix of the proposed technique.

Gestures ) ) 3) ) ®)

1 97.6% 0.0% 0.4% 0.8% 1.2%

2 1.3% 84.7% 6.1% 7.4% 0.5%

3) 1.9% 3.7% 785% | 10.8% 5.1%

) 1.6% 32% 8.1% 80.7% 6.4%

%) 1.7% 1.1% 0.6% 2.8% 93.8%

B4 AT A7 A v

Table 4. Performance comparison with recent studies.

Ref. ﬁgzlrll(ter;iy Antenna Users Accuracy’
[6] 60 GHz | ITx-3Rx 10 79.0%
[19] 24 GHz | ITx-2Rx 5 72.5%
[20] 24 GHz 1Tx-3Rx 1 75.1+5.4%
45.49%
[21] 24 GHz | ITx-2Rx 2 5120%
This work| 60 GHz | ITx-1Rx 72 87.3%

* . ..
Accuracy performance based on un-personalized recognition.
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