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Millimeter wave imaging experiments for personnel surveillance

ZHENG Daiyang, XIE Jinbao, ZHANG Lei, DA Min, YIN Zhiping
(Institute of Opto—Electronic Technology, Hefei University of Technology, Hefei Anhui 230009, China)

Abstract: Two millimeter wave imaging schemes based on front-view mode and oblique-view mode are
presented. A pair of sending and receiving antennas are utilized to scan target along the circumference.
The millimeter wave imaging experimental platform is composed of vector network analyzer, horn antenna
and high precision turntable. In order to validate the effectiveness of the two schemes and the
corresponding wave-number domain algorithms, a series of objectives inversion imaging based on
experimental platform are accomplished, and good experimental results are obtained. The feasibility of two
kinds of millimeter-wave personnel surveillance is proved by the experiment results.
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Fig.1 Front-view circular scanning
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Fig.3 Schematic of millimeter wave imaging experiments
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Tablel Three-dimensional imaging experiment parameters

parameter value parameter value
start freq 28 GHz stop freq 38 GHz
bandwidth 10 GHz frequency sampling points(N) 256
transmitted power 0 dBm antenna beamwidth 18°
vertical range(H ) 0.7 m horizontal range(R) 0.876 m
antenna separation(/¥) 0.04 m angle range 0°-360°
a“g:ﬁ;f:(‘;}’)hng 720 angular velocity 0.690%/s
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Table2 Cylinder scanning experiment parameters

parameter value parameter value
start freq 30 GHz stop freq 40 GHz
bandwidth 10 GHz frequency sampling points(N) 256
transmitted power 0 dBm antenna beamwidth 18°
vertical range(H ) 1.2l m horizontal range(R) 1.027 m
antenna separation(/) 0.05m angle range 0°-180°
ang;‘(:;f:gzlmg 900 angular velocity 0.276°/s
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Table3 Comparison of three-dimensional imaging resolution

parameters front-view scanning literature[12] literature[13]
azimuth resolution 0.009 5 m 0.03 m 0.0l m
range resolution 0.009 5 m 0.036 m 0.0l m
height resolution 0.084 m 0.038 m 0.13 m
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Table4 Comparison of cylindrical imaging resolution

parameters oblique-view scanning literature[10]
azimuth resolution 0.007 8 m 0.03 m
range resolution 0.007 8 m 0.03 m
height resolution 0.1 m 0.16 m

Fig.4 Metal scissors and its three dimensional imaging based on front-view mode
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Fig.5 Metal imitated pistol and its three-dimensional imaging
based on front-view mode
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Fig.6 Metal scissors on the body model and cylinder scanning three-
dimensional imaging based on oblique-view mode
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