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Background

Automobile radar

- Adaptive cruise control
- Collision mitigation system

Important for safe driving support

NIR laser radar
mm-wave radar

-Precisg distance measurement - Available in bad weather
‘Weak in bad weather -Low precision

New radar technique
combining both merits of them
THz electromagnetic wave
lying at boundary between NIR light and mm-wave
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THz impulse ranging

for scale model simulator of microwave radar
| . /IJL ) ref) Chevile, APL 67, 1960 (1995).
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Long measurement time
Only applied to stationary objects
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Coincidence of optical path length
between THz and probe pulse

‘ Limited to objects at a known distance
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Asynchronous-optical-sampling (AOS) method

Overlap timing between THz and
probe pulse is automatically shifted

every pulse
1/f+

Slightly difference of
fmode—locked frequency \

fs laser #1 fs laser #2

THz pl§s=6f1 'f2 probe light Thz pulse iﬁ i \Z\ %\ J}}‘"A/\\

THz emitter THz probe pluse

detector |Oscilloscope

. . . measured : * * *
*No need for time-consuming, mechanical signal v S
1/A (A=fa-f2) !

time-delay scanning
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*No need for coincidence of optical path
length between THz and probe pulses
*Real-time measurement at scan rate of A

Time scale of ps THz pulse is
linearly expanded to us order

Present talk: real-time THz impulse radar
based on AOS technique
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(ML freq.=f,=81.847/46 MHz)
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Experimental setup
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Applicability to objects >R 020

Insensitivity of THz wave to

optical scattering enables to

detect objects covered with
optically rough surface!
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Real-time displacement measurement of

moving object
Metal plate (1-m distant)

D Scan rate = 10Hz

THz pulse 0.20
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Dynamic monitoring of moving target Precision = 354um
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Absolute distance measurement of a distant targ‘evt

SFG signal A ‘
(time origin) Il ,-’_:_‘-_ . t

Dts,tance; ¢ | ;12.?ns ; -; -;
=cp/2 | - §(3.65m)z THz echo
THz echo . I SRR . it iio ‘
signal i e ot Sigiel i "t
‘ i i period=T ' i

(<1.83m) .
T+AT ir>+Aq>i

THz echo
signal

THz echo Y DR T
signal — e — -

>1.83m

Distance=c(nT+¢)/2
—We have to determine order of n

AP=-nAT
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Real-time monitoring of hidden target
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ref) http://www.THzNetwork.org/wordpress/wp-
content/galleries/THz-Images/images/tlight.jpg

Powerful tool for
security monitoring
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Summary

AOS-THz impulse radar

- Real-time monitoring of moving target
at 10 Hz

 Precision of displace measurement = 354um
- Absolute distance measurement

- Possible to detect hidden target



