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Abstract

This paper has been developed a millimeter-wave
radar to prevent car collision. This system needs to
progress the problem as follows; (1) Increase of
traffic accidents causing damage and injuries due to
the increased number of motor vehicles and long
distance driving, (2) Need for a device to help drivers
who are in trouble due to bad weather conditions.

(3) Need for a millimeter-wave radar as obstacles
which need to be detected are small.

This system is composited with some major
technologies, Narrow beams to recognize obstacles
or other objects, One-side circuit technology to
prevent interference between electric waves, and parts
designed for radar products which are able to
transmit millimeter-waves.

The system has a various a application Field, Car
distance auto-control system, prevent bump collision
due to unexpected stoppage of the front car or
careless driving, obstacle warning system, Car
industrial and military

following system, and

purposes system.
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We have a looking forward to propose to develop
field tests under various road conditions and hybrid
car sensor by combining with other sensors
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Figure 2. Frequency variance response
by strip resonator
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Figure 4. Varactor diode circuits

Figure 5. Structure of FM modulation circuit
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Figure 6. Structure of directional coupler
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n 2482+

A TREJQ=SE TEH7] Hatod, 4R FM
W24 AARE Yol deRE FM REAA F43
3, WALl BAbE HE ASE FES O 29
EFADE a8 9 2 1094 2 F7 A AR
Fo47t 091 FRol HE AF) 00 & ofulat
, etk Ao A7 Ak eE2FoE olFEUF
M EFgE7E golAn oltiete] Azt A &
ov| g

to Ju B X

Figure 10. Spectrum 2
at 30M and 52M
objects objects

Figure 9. Spectrum 1
at 20m and 52m

Iv. 2 &

NRD guide® ol§3to Ad Dz FM-CW =
ojtte WelelAdle Fojg s AS ¥ £ Jon, £
Z F B doigx A AF & 5 U7 HE
HRA de] AHgss waelt
weld, %F Hybrid¥d 38 dAFAZAM Fa
715§ Y37 fstd JFHAME o] 4T FAdog
AR, FAEAAER FH @4 g FHY
F e AadS Adsta, A28 AFA F Ax
H(AAe 44 Ak A FHF BAE 7R
Z e UF Y YEH2EE AR ¥ 43 o
2 gng 2 Akg HAHg ¥ AYoldt,

AEFH(EE Reference)

UZI.‘,

[1] T. Yamawaki, S. Yamano, ” 60GHz Milli
meter-wave Automotive Radar, ” Fujitsu technical
review Vol.15 No.2, pp.9-18.
[2] T. Setsuo, " Automotive Application System
using a Millimeter-wave Radar,” Toyota technical
review Vol.46 No.l may 1996, pp.50-55.
[31 N. Okubo, K. Fuzimura, Y. Kondou, " 60GHz
Millimeter-wave  Automotive  Radar,”  Fujitsu
technical review Vol.47, No.4, 07, 1996, pp.332-337.
[4] Kunihiko Sasaki and 5 persons,” Inp MMICs for
V-band FMCW Radar,” IEEE MTT-S, 1997 Vol
WE3F-49, pp.937-940.
[5] T. Yoneyama and S. Nishida :
dielectric waveguide for millimeter-wave integrated
circuits, IEEE Trans. Microwave Theory & Tech.,
MTT-29, 11, pp. 1183-1192 (Nov. 1981).
[6] T. Yoneyama, M. Ya,aguchi and S. Nishida :
Bends in nonradiative dielectric waveguides, IEEE
Trans. Microwave Theory & tech., MTT-30, 12,
pp.2146-2150 (dec. 1982).
[71 T. Yoneyama, H. Tamaki and S. Nishida :
Analysis and measurements of nonradiative

Nonradiative

dielectric waveguide bends, IEEE Trans. Microwave

Theory & Tech., MTT-34, 8, pp. 876-832 (Aug.

1986)

[8] T. Yoneyama, N. Tozawa and S. Nishida :
Coupling characteristics of nonradiative dielectric

wave guide, IEEE Trans. Microwave Theory &

Tech., MTT-31, 8, pp. 648-645 (Aug. 1983)

- 56 -



