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ABSTRACT

The technology for detecting objects in invisible area is a technology for recognizing objects in an area that
cannot be seen in general view, and is attracting attention in fields such as military operations, lifesaving, and
autonomous driving. The RF radar signal has the characteristic of penetrating wall, so it is considered suitable
for detecting an object in a special environment called invisible area. At this time, a loss occurs when the RF
signal passes through an obstacle constituting an invisible environment, and the loss results in a lower
performance of the invisible object detection technology. In this paper, multiple transmit/receive antenna
technology is applied to solve this problem and an RF radar signal collection experiment environment is

constructed through an ultra-wideband radar chip. The RF signal dataset is collected while changing the type
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of the wall and antenna arrangement, and the object classification results output through machine learning and

deep learning models were compared and analyzed. Through this, it is verified through whether the object

detection performance is affected as the signal loss also varies through various wall and antenna arrangement

configurations.
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Fig. 14. Confusion matrix for each wall using 1 by 1
Antenna(ResNet-18)
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Fig. 15. Confusion matrix for each wall using 3 by 3
Antenna(ResNet-18)
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Table 3. Accuracy by antenna array using CNN-4
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Fig. 16. Confusion matrix for each wall using 1 by 1
Antenna(CNN-4)

Aluminium Styrofoam PVC

1000
1000 0 1000 0 l 00
. E °
1000 1000 H 00

Person  Chair Mannequin Person  Chair Mannequin Person  Chair Mannequin
Predicted Object Label

person

Actual Object Label

Mannequin Chair

a2 17. 30 4 dEidE 4 HAle] g oAk 9™
(CNN-4)

Fig. 17. Confusion matrix for each wall using 3 by 3
Antenna(CNN-4)
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