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EXPERIMENTAL STUDY OF PARTICLES
TRAJECTORY IN FIRING SOLID ROCKET

MOTOR WITH RTR TECHNIQUE
PART () THE APPLICATION OF IMAGE PROCESSING TECHNIQUE

Huang Shenghong Xiao Yumin He Guogiang

(Coll. of Astronautics, Northwestern Polytechnical Univ. , Xi'an, 710072)

Abstract: The digital image processing technique has been applied to deal with RTR images of
moving condensed particles in a firing solid rocket motor chamber, which includes background
subtraction, image enhancement, image segmentation, noise filtration and image addition. Relatively
clear condensed particle trajectories have been obtained successfully. It is concluded that image

processing technique is one of key links in investigation on two-phase flow of SRM using RTR

technique.
Subject terms: Solid propellant rocket motor, Two phase flow, RTR technique®™, Image

processing
1 5| B

B ab B R B s T & Rl A TR, 78 SRM SRR SUR MR A » BS5h
BA®RR. B BB EMNLA¥H Kuo % AZER H RTR B EE RS+ NOSOL-363 Hwt
FlRRE SR, ERNA T RS ABREAR, Ed X EFRRE X HERZAIRE X HEER

= WS HHA. 19961102, HEEIH#Y: 19970206



%18 %
%6 A RTR BRI REEEZIVRBREZE IR TFEHIHPE (1) Ef&tﬂﬁ#ﬁi}ﬁ 37

RIARIBE TR, RS T MR A BRSRE . TR, 7 B R E R HE R AR b
BFEIBRRS B4R, HRZE/DT 0. 4mm™, MM, RBREHRE N NERFIEERH BRRATHR
R 77, SR AN SE T 2R 15 i ] K A SR b P B AR Fi2 3 RTR BERIA I T
(D BARFRFRA, BFESESREMSE; (2) BIRERIHF MBI B I H 0
Q) X HLERFEBERARE TH; (O AXEINNEAHHTEEFERTRAEZLL
5,

B, REERNEGERSERPORENTHEE. BRTENSBERNEFRTHEZ
31, BHTFERKENAHBAMBERAGRE TH, FANA AR ORI RR
B7, WTRMERBRFHHZIPUE . b, ACERN BRI AR N ZE T R RE P
#EOBL TR B EE T A RHER.

2 BERGEHEHRR

SRHAMERREREHARIHARNERARS . ERRAMKRERERA. St
FSERE, STH0 3K A8 B MR B E BRI T2 3060 RTR B S A P2 BOOR FHUR A2 ShE S A
BEMMLFEAHENBZNTRREIRER . MFEE, BTFETFESEMS, VEH
ERROBRTE, BAERERD —RHEENEEE AT R ERER PRI K, &
XEES A —RKERHAFTLE, B BRT —BER PR X SERES.

B TR ESAE T ERRMTEE. 1) HE
T A L —
KI5, BRFHEEREEUERN; (3) E4HA
FRIAM R BB ERETH: (OSBERTFEES,
KB T 76— Be B [ N SE B RE s (5) RAEFTIRRL
FHBH TR, HH, RORIERRE . AR
W, ERSHE BT E LR IR R R
S B M%7 SR T 308 ; i IS BB |
P A R AR EN OB T2 BB LR, DA RGBT
ﬂ‘@%% E“!JE ﬂ] ° - Fig. 1 Original image
2.1 HRAR

B FERESMKESGERE, . (D REKESERIES, Qi KEZRAH
RARB, ISR EMREHE e (2 TRAEREMLERKT, REKEDL
FEBBHY S B, MRERLGR: ) KEFEESEL, MROAMATE, XELSBH
F.OBK. Bk, BELRAANSER. IRERT O THEE. (O SRKEAGHER
AL HE % TR BT 5| 29 5K BE AL , T R 36 B 3 A T 4 9 3 B FUBL T B 09 R T BE 5
(2) FEMHERBAHERT, BEMRTFBEFMAELKS .

FIRE R HRLE, RN RERNSEEERMRAZETHERERY S RERX
MW, KEMMBROZEREN. () TROKESLMAMYST, FAeHbHETHEE
RERM—HERRHANKE; () FIREAKMMEIRETEENT, B4 BFRHWS
R FIRER SR RWEMTRESIATN “BE”; ) RFHEENARE. R, &%




38 B O# B R 1997 4

B R & THBR R T )5 1 MR TR M A M, “Mp s
RIBELERGR, HXKZEWMALE, METFEE —F
AR, ERFE AR, TR “BAE” fkF
X 43 FF oK 2 FTRERY o B Tt i FE B A7 2 45 4 38 DX
A XE B R AT — P R 7 - 0 b B DA RN MR S T
{5 i F 59 57 K BE /Y 5T 24 A0 b {5 18 3 By e 725 4 1R
ETRMERI; 3 H, BT 8930 2t 4 0] 38k 4 3 B F
BT NFHGEEEST. B2 REXLLHHEHN
%,
2.2 ERME

ARG BT ETUENE LRSESH
XTHEE, R FAREMERS PN HE. &
XHKELSAET BT EMEEASR. KETRABEER DT,

d—o[flx,y) — a]
b—a

Fig. 2 Image after substracting background
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Fig. 3 Image after being enhanced
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Fig. 6 Result image of adding 12 Fig. 7 Result image of adding 20
pre-processed image pre-processed image
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