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Study on the frequency-dependent scattering characteristic of human body

for a fast UWB radar imaging algorithm

Takuya Sakamoto and Toru Sato (Kyoto University)

Abstract

The UWB pulse radars are promising as an environment measurement method for surveillance cameras. Radar imaging

of a nearby target is known as one of ill-posed inverse problems, for which a various studies have been done. We have

proposed a fast algorithm of radar imaging, SEABED algorithm, for UWB pulse radars.

This algorithm is based on

a reversible transform, BST (Boundary Scattering Transform), between the target shape and the observed data. This

transform enables us to estimate target shapes quickly and accurately for perfect conductors, which does not depend on

the frequency. However, the electric parameters of a human body strongly depends on the frequency. In this paper, we

investigate the frequency-dependency of the scattering on the surface of a human body. We have quantitatively evaluate

the offset error of the ranging with UWB pulse radars.

ooooooooboouwBOOOOODOOOOODOOOODOOO

(human body, UWB pulse radar, shape estimation, frequency-dependency)

1. 0000

000000000000 ooooooobooDbo
00000o0oooooobOob0ooooboboobooooo
gobooboO0ob0oobooooooooo uwBOO4o O
000D000O0obOoObObOObO00bO00000ooooooo
00000o0o0o0ooobooboObbOobOoobOooooo
J000000o0o0o0ooooboODoDbbOOo0o0ooooooo
00b00bO0o0ooobOo0oo0oboobobOobOoboooooo
0000o0o0oo0oooboObbO0ObOo0o0o0oooooooo
00o00o00oo0o0o00o0o00o00ooo0ooo0oooooo 1o
MqOoo0o000o0oDo0o0oo0ooooDooon
000D0O00000oD0bO0obO0o0o0oDbbOo0ooDobDbOoooo
J000000000D0o0ooDoooDoboObOoOoOoooooo
(Boundary Scattering Transform; 00 BSTOODO)00O0O
0000o00000o0ooooooopBoERooooon
0000 SEABED (Shape Estimation Algorithm based on
BST and Extraction of Directly scattered waves) 00 0O O
000D0o0o0o0obOoObObOObOO00b0o000o0ooooooo
BSTOOOOODODOOOODODODOOODOODOODOOOOD
J000b0o0oo0o0obO0o0b0obobooooDoobooooo
0J0000o0o00oo0oboOobObO0bOobDOobDbbOobOoDoo

oobooo0oooooooobooooboooooooooboon
oboo0ooooooOooOooobooobboOoobooboooo
O00OC0OO0O0OO0OO0OOSEABEDOOOOOOOOOOOOOO
ob0o0oooob0oboooooooobooobooooooo
obo0ooooooOoboOooooooooboooboOoboooo
0000000000000 00O0O0 SEABEDOOOODO
obOo0ooooooOooOooobooobboOoobooboooo
00o000o000o0o00o0oooooooooo g, (1o
oboo0oooo0ooooooooooobooboobOooono
OANODOOOOOOOODOoDoOoOo o0 OOOOODDODO
oboobobooooooobobooobooobooboooo
O000000O0O0O0ODOODODOODO SEABEDOOOOOO
O00O0OO0O0O0O0O0OOSEABEDOOOOOOOOOOOOO
oboo0ooooooOoooooboOoobboOoobooboooo
obOo0ooooooooooooooobooooooono
ooboooooooOooooooobooobOboOooooouwsB
0000000 SEABEDOOOOOOOODOOODODOOO
oboooboboooooooboooooooboobonooo
OOSEABEDOOOOOOOODOOOOOODOOO

1/6



2. SEABEDO

2.1 0000000
000000000000000000000000000
000000000000000000000000000
0000000000000 A/DOOODODOODOODO
000000000000000000000000000
000000 200000000000000 TEQOODOOO
00000000000 1000000000000000
000000000000000000000000000
000000000000000000000000000
00000000000000 (2,y) 000000000
00 yO0OOOODOO0OO0D000000000000 ADDOO
00000000y >00000000000000000
+0000000000000 (2,y9) =(X,00000000
0s(X,Y)DOOODOOODOO00YOODOOO0OD0O0O0 ¢t000
00000 ¢c0000Y =¢t/(20) 000000y >000
0000Y >000000000000000000000
00000000000000000 ¢t=000000000
000000 §(X,Y)0 YDOOOOOOOODOO0O0000o
000000D00000D00000000000 s(X,Y)0O
00000D00000(X,Y)0O0000000000000
00000 1000000000000000000000
000000000000000000000 X00Y OO
000000000000000000000000000
000000000000 s(X,Y)00000000000
000000000000000000000000000
ooooooo

2.2 0J00O0OO0O0OOOODO

SEABED OO OUOO0OOOOOOOODOODOOOOOO
oooooooboooooooobooooooobboooooon
SEABEDOOOOOOODOOOOOOODOOOOOOOOO
oooooooooooooooboboooooooo
2000000000000000000 [5]0

X =z +ydy/de (1)

Y = y\/1+ (dy/dz)? (2)

000 (X,Y)OOODOOoOOoOoooooOooooooooo
(z,y) DOOO0DO0UDOOOODDOO0OyYy>000Y >0000
ooo

oobOooooOooobooooooooboobooo

r =X —Ydy/dX (3)

y = Y4/1—(dY/dX)? (4)

0(4)Dy0000000000 |dY/dX|<1000000
gboooboobobooooobboobooobobooobooo
00D0000000D0000 (3)00 (4)0000000
O (Inverse Boundary Scattering Transform; O 0 IBST O
0o)oooo

Real Space

Data Space

-2 -1 0 1 2
X
01 0O00O000oooooo

Fig.1 An example of a target shape and quasi wavefronts.
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