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Concealed Object Detection in Millimeter Wave Image Based on
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Abstract: The concealed object detection in millimeter wave (MMW ) image is of great significance in non-contact
body inspection. At present, MMW radar has been able to obtain 3D images, which are simply compressed into 2D im-
ages in current methods in general. However, such a rough processing does not take the information along the depth di-
rection into account which results in a bottleneck of detection accuracy. To address this issue, a novel framework for
MMW image concealed object detection is proposed, in which a 3D image is regarded as a sequence of 2D cross-sec-
tional images and the most of the internal logic relations of features in the crosss-sectional images can be explored along
the sequential direction, i. e. the depth direction of the 3D image. The framework consists of a Convolutional Neural
Network (CNN) and a Long Short-Term Memory (LSTM) network. The former is used to extract the multiscale fea-
tures in each 2D cross-sectional image while the latter is used to explore the global correlation of the above features
along the depth direction to achieve feature-level information fusion and improve the accuracy of 2D location predic-
tion. Experimental results show that the proposed method achieves remarkable results comparing to the known detection
method based on 2D MMW images.
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Fig. 10 Illustration of our dataset (a) 3D MMW image, (b)
the projection in the y-direction, (c) the projection in the x-di-

rection, (d) statistical analysis result of the dataset
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Table 1 Accuracy comparison with mainstream method of MMW image object detection

Detection Framework LIPNEEE ey mAP/ (%) T3/ (%) R0 1] /ms
YOLO-v2 T Yz R R ($5% ) 61.20+6. 62 14.6 9
SSD TR R (1) 73.92+2. 20 11.3 52
SR A YRR S 82.34+1.43 5.9 126
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Fig. 11 Structure of the ablation model
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Table 2 Validation of Bi—-CLSTM

Detection Framework mAP/(%)
TH A 75.52+2.28
IR 82.34+1.43
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Fig. 12 The visualization results of the CAM of feature map

(a) the image to be measured with ground truth, (b) the sa-
lient region of the feature map obtained by the traditional meth-
od, (c) the salient region of the feature map obtained by the

proposed method
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Fig. 13 Comparison of CAM visualization of feature maps of
cross-section (a-b) the side view of 3D MMW image to be
measured, CAM results and the side view (c) before, and (d)
after Bi-CLSTM
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