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Abstract: In order to realize the ice detection for aircraft wings made of carbon fiber composite materi-
als, a near infrared multispectral solution to ice detection and measurement is presented. Firstly, a
new algorithm for ice detection is proposed based on the different reflectance spectra of water and ice
in a certain wavelength band. Then, by analyzing the gray value of reflectance spectra between water
and ice detected in the reference sub-band, the lower sub-band and the upper sub-band, the threshold
of contrast C to ice detection and measurement on aircraft wings is determined. Finally, this paper an-
alyses the position region of contrast C that error may happen in the measurement, and describes the
method to eliminate the error. Experimental results show that for the white painted wing, if the con-

trast is greater than 0. 03, it is considered that the ice is present on the surface;but if the contrast is

e B 8 :2010-12-27 ;84T B #8:2011-02-27.
BB :HEARB=EE I H (No. 60939001)



% 6 39

o AR L 2 - S B RS F BIL 3R T DK Y 3 2150 22 0 i A 1251

less than zero, no ice is present. While the contrast is between zero and 0. 03, a second detection

should be done to reduce or eliminate the effects of uncertain factors. Furthermore, while the alumi-

num is painted by other colors, different thresholds of contrast should be set to remove this effect. It

is proved that the different reflectance spectra of water and ice in a certain wavelength band can be

used to detect and measure the ice on aircraft wings made of carbon fiber composite materials.
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Fig.1 Mathematical model of light reflected from ice
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Fig. 2 Relative spectral reflectivity of ice and water

T HRT LLE S K R OK ) S B AE AT 214
Feit N 1. 1~1.3 um XA N A B &2 5. 5
RORAAE 1. 24 pm, HILETE 1. 1~1. 24 pm
AL 24~1.3 pm B OGTE X 3k O A A 38 U
T B SR 5 BE AT 43 BT o A0 2R 2R v T S AR K
TG 3 BE (1. 16~ 1. 20 pm) S 5T 638 B i T v %
Br(1.24~1.28 pm) RESGIRFE s [ Z AR R TH
B K IR 8 B s 559 ' ik AR T o U8 B L 33

JEE B . DRI RR Al 1 B 1Y S S D ik B 1Y 22
PNANGIEE R I ES TR & A UPRY SUP Y o

AR b £ b A A BB R IR B O 1. 16
pn AR RSSO 3R T Ry SRR s BB 1. 26
pm AL 1 RSG5 Ry R 2R, AN I B
JeRAME B 58 . FRon H ZE AR BN

b e e — R, —R
BE C AT DL 2R AT #0R8 : C=2F 50
R.+Ry

Ry S 15 3000 S A T ) D' R A RE 5 E
AR ECEE C R 22 KRk Fi 016 5 AN (] i 7
AR 2E . AR C O I, WA A VK w5 TE R
T » B2 U 2R X LU B A A7, DA A A DB S A
FI . JEA] LU IE XS LB C B R/ 56 28 40 B ok
JEH R

X R UK 14 5 B 2 TG B v ARSIy T 5
B b AFAERR K TS 56 A BRBR K AE 1. 1~1. 3
e DG DX PN B S S R 4R K SR AR A T L T
LU BR UK A7 AE 55 75 AN 22 5 T 52 56 X6 5% oK A
I AT AR A 7 125460 0 B3k oK s 3 KA TE 5 5 I
B UKAFAE B DX I LR

3 KEREFHH

TE S50 % PR AR R e A1 I a4 A e — B
WAL 1 m® B4 5 b RHES H i) RALBL3E 52 B A
URFIIK ) S5 S5 2R HT HE A XenlCs 24 5] A=
PRI S Ry XEVA-658 19 21 4h AR L. A K 3%
CrownTech A A& 7B S 5 CTTH-150W 11
FRESCTR . TR Y B 3 ak vk & g an el 3
Fras s 220 = A0 BT SCHE I R o A I = #A 2R
SCYERY A LT AN ARAIL . A BL T I A9 3 A O e A I
A . SCER K CHLSE A RO IR B A AT
T VR o 38 o8 T A A PN I BRBE SR o 5% B 3R 1
b RS i R B UK SR S AT A B AT
T8 R AR

SEER Gy 4 A HEAT L A 2 S5 T B Y B B S
Bk 1 Fron . MG oK S KR E, s T 3 B
DR R P REE i B L g B Bk B 101,116,
1,26 pm, B0 415250 . 53 310 4 A 3 T8 Y 52
B AR LR AR 5 B

B REE G Kl IE R 5 iR K K



R A S BDREAS A LI TSR DK A T 2150 22 00 1 AG 1253

B3 Aokl R4

Fig. 3 Automatic ice detection system
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