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Abstract

In this paper, we have designed a millimeter-wave passive imaging sensor that is able to use remote sensing and

security applications. The brightness temperature distribution of a scene is measured with a antenna at an angular
resolution of 3°. The sensor is controlled by a PC, achieving a fast performance by using a pan/tiller. The pan/tilter
should be able to scan a 2-D image of the scene, with a linear raster scan pattern. The mechanical scans in azimuth and
elevation whereby an image of 20x20 pixels is acquired within less than 400s. Raw images are immediately displayed and

stored for postprocessing.
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Fig. 1. The attenuation characteristics of millimeter
waves.
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Fig. 2. The characteristics of fog on the blackbody

radiation.
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Table 1. Emmissivity.
Effective Emissivity
140
Surface 44 CHz | 94 GH= GHz
Bare metal 0.01 0.04 0.06
Painted metal 0.03 0.10 0.12
Painted metal under canvas 0.18 024 0.30
Painted metal under camouflage | 0.22 0.39 046
Drv gravel 0.88 0.92 0.96
Dry asphalt 0.89 0.1 0.94
Dry concrete 0.86 0.91 095
Smooth water 0.47 0.59 0.66
Rough or hard-packed dirt 1.00 1.00 1.00
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Fig. 4. Beam pattern of lens antenna.
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Fig. 7. Measured signal and filtered signal.
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Fig. 10. Measurement images.
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Fig. 11. Bicubic resizing method.
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Fig. 12. Bilinear resizing method.
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Fig. 14. Negative image: Bilinear resizing image.
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