
Accurate speed estimation of fast target using ultra-wideband mm-wave radar with texture method

1

Toshifumi Kishida

2

Takuya Sakamoto

1

School of Engineering, University of Hyogo

2

Graduate School of Engineering, University of Hyogo

1

[1]

2

79.0

GHz 640.0 MHz t r

s(t r)

0.4 ms 11.7 cm vN = 2.37

ms v0 = 6.0 m/s vN

vTF(t, r) = argmaxv

∣∣∣∣
∫

s(τ, r)w(τ − t)e−j2kvτdτ

∣∣∣∣
2

(1)

vTF(t, r) w 12.8

ms Hann k

vtex
|s(t, r)|

[1]

vtex =
∂|s(t, r)|/∂t
∂|s(t, r)|/∂r (2)

3

vTF v0
v0 = vTF +2nvN n

v0 � vtex n

n̂ =

[
vtex − vTF

2vN
+

1

2

]
(3)

[·] n̂

vprop = vTF + 2n̂vN

0 0.05 0.1 0.15 0.2 0.25
Time [s]

0

1

2

R
an

ge
 [m

]

-40

-20

0

P
ow

er
 [d

B
]

0 0.05 0.1 0.15 0.2 0.25
Time [s]

0

1

2

R
an

ge
 [m

]
4

6

8

V
el

oc
ity

 [m
/s

]

0 0.05 0.1 0.15 0.2 0.25
Time [s]

0

1

2

R
an

ge
 [m

]

4

6

8

V
el

oc
ity

 [m
/s

]

0 0.05 0.1 0.15 0.2 0.25
Time [s]

0

1

2

R
an

ge
 [m

]

4

6

8

V
el

oc
ity

 [m
/s

]

1 |s(t, r)|2 v0
vtex(t, r) vporp(t, r)

S/N=30.5dB

1 RMS

1.9 10−1m/s 1.7 10−3m/s

110

SPIRITS COI

(A)25249057 (B) 15K18077

[1] Sakamoto et al., IEEE Trans. Geos. Remote

Sens., vol. 53, no. 1, pp. 352–361 2015

2016 年　電子情報通信学会総合大会

Copyright © 2016 IEICE2016/3/15 〜 18　福岡市  268

B-2-32

（ 通信講演論文集1）


