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A Forward-looking Sensing Millimeter-wave Radar
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We have developed a millimeter-wave radar which is a forward-looking sensor and can be useful for ACC;
Adaptive Cruise Control, pre-crash sensing, and so on.

Concerning detection method of azimuth target position, adopting electronic beam scanning with no moving
parts, we have been able to downsize it in depth and have achieved higher reliability.

We are going to read a paper on the radar configuration, beam scanning mechanism, and target detection
algorithm.
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Fig. 3 Millimeter-wave radar block diagram
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Fig. 4 The principle of FMCW radar
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b : frequency corresponding distance
fh=(|fbu |+ |fbd]|) /2

fd : frequency corresponding relative speed
fd= ([fbu| —[fhd ) /2
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Fig. 5 The principle of beamformer radar
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greater than 2x, the target direction could not be
identified uniquely.

Fig. 6 Ambiguous case in target direction
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Fig. 9 Object detection example
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Table 1 Specifications

Radar specifications

Value

Parameter

Range 5 ... 1560 m (Zero relative velocity)
-200 ... 100 km/h
-10 ... 10 deg

100 ms

Relative velocity

Azimuth angle range

Processing cycle time

Size 110x80x60 mm
RF specifications
Parameter Value
Operating frequency 76 ...77 GHz
Modulation principle FM-CW

Azimuth scan principle Electronic scanning (beamformer)

2mw

Average output power
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