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Experiment of laser back scattering characteristics for
typical rough surfaces

Cui Ji, Fu Huan, Liu Ye, Wang Qinghua, Li Zhenhua, He Anzhi

(Department of Information Physics and Engineering, College of Science, Nanjing University of Science and Technology,
Nanjing 210094, China)

Abstract: This paper is focused on the experiment of light back scattering characteristics for existing
roughness blocks and other typical rough targets. The experimental results show that, when the
wavelength of incident light is 632.8 nm, an obvious change of scattering intensity for different targets
can be observed as incident angle gradually increases. If the root mean square of surface slope for
different targets keeps close, as a whole, the scattering intensity will show almost same tendency when it
varies and there will be no obstacle difference between the polarization degrees for different targets.
Particularly, the target with relative small root mean square of surface slope will show obviously larger
scattering intensity as well as polarization degree than other targets. This means that the intensity of back
scattering light for the target which has relative smooth surface is much stronger than those which show
relative rough surface. The research results in terms of back scattering characteristics for typical rough
targets in this paper are useful for further theoretical and experimental studies on the target recognition.
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Fig.1 Comparison samples with surface roughness

F1 R T 3T LR JEE LG R B Y 3% T
SIS EE o AHCKE | TR o)
AT AR E , BAASEINER 1 s,

®1ABELERERRARITSH

Tab.1 Surface statistical parameters of the

roughness comparison samples

No. ol/pm 1/pm o/ pm
2# 0.5 4.254 0.166 2
3t 1.07 6.58 0.23

4# 1.95 8.84 0.312
S5# 4.29 14.31 0.424
6# 9.5 28.22 0.467
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Fig.2 Experimental schematic

H T R T RO AR o, il MR RS 2 T
M REE T 4 BUJEL , 33K 0 2 % Wi 0 5 5080 e 0l F) A
WERATE o P 7R S g B o, B HRER AN LAY T
P, SR A SR A PREE T BEAT | [R] IFOR 45 52568 5
R P i i 22 YR k(3 1K) Y- 24 £ A O v A i/
SRR I B A UR 22 . K AS AN 0°TT IR, A5 e %
10°, H & 44 % 360°,



1210 oGk 1A

% 42 %

1.2 WS RHHEIE

NG 0 — g B, 38 A g E A5 T T R
A5 20 0 658, L (0) R B KOG R, T 1in (0)
R i/ NGIR , WER AR L AR ARG I8 2 B8Rt
BB A S Ik 1 B8 e s A IR I AR 3B, H P(6) %
7 Hod R IR T 4, D(O) K an B w4y, WA T
PSE-¥

D(6)=2l,u(6) (1)
P(0)= I 0)-ri(0) (2)
T 24 0BS5S, 0
S(0)=P(0)+D(6)=lrui(6)+1u(6) 3)
i
p= P(0) - lou(0)=11s(0) @

S(0) Ly 0)+1,in(0)

2 ZWERSW

2.1 WMBRHNES RS BirEREZENXER
VEICT AR B LR AR T Y 2#  3# . 5# 64 H AR
VE g b, BEss 4 s , A 0°FF &y, [R1FB% oy 10°,
Jiek % 360°, Wl T AL A 435S 0°,10°,20°,30°
BB e R . B3 i T AST 6 632.8 nm
AT, 2# 3# 5# 6# H b BB o B ARG Bl

" i Lk U R | ':":IE = i -ﬁ_-l_':r__." Vo S \{FI-
= oy =3 FN 2 S R T |
] / Y —d ] < ] 11 o J LS
gup [ \=mf ) =60 [\t
“E"' E: f e (W T i i | /] | e II L]
£ / v | 2 | Vo \
E" / \ 1 ;n 40F ] | ! 1
E 2‘“"‘; ] | B { 'll |
£ ) 3 ;- " ’_.
i T : : e
L] Log 200 300 0 100 200 E1S

Rotated angle &™) Rotated angle &%)

2B—— T 17.5
E =20 :.'!-.l.l A {c E
5 — & L
=S S e B0
= [ R =
E 245 g
£ z / i
& Easky \ Ao
;] ] M 4 I 4 i
W 2 i N !

i i I i 3 i : i

L] Lo0 o0 ELiH] B 'S{I‘ 1) 200 300

Rotated angle 8/ Rotated angle &%)

I 3 ARIAGHA T AR H bR A T G 22
Fig.3 Scattering intensities for targets with different roughness

at different incident angles
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Fig.4 Scattering intensities for rough targets made of different

materials with incident wavelength of 632.8 nm
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