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Removal of Adherent Noises in Images Containing Moving Objects
by Using a Pan-Tilt Camera
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Abstract: This paper describes a method for removing adherent noises from images containing moving objects. The
method employs a camera motion to obtain a reference image of a distant view and a second image taken by a different
angle. The latter image is transformed by a projective transformation and subtracted from the reference image to extract the
regions of adherent noises and moving objects. And then, the regions of adherent noises in the reference image are identified
by examining the shapes and distances of regions existing in the subtracted image. Finally, regions of adherent noises can be
eliminated by merging two images. Experimental results showed the effectiveness of the method.

Key words : Removal of Adherent Noises, Change of Camera Direction, Moving Objects

1. iR

LA T A I3 A8k I O fERR AL IRRA 1 72 & 0 FHiRIT A <
AN Tng., ZoLk & NEBERD A 7 Tolsekinz
IR T 2 DIIARATRER T2, BEMMEOK OO Lo
HEIEAR S 2T ARMEF SN TWAS,. L LERD AT OB
Bix, S, BEO /A XL VEBEBAGEIND Z LA
HY, BEERERICEENAE T D, FRCERD A 7 % BN
BTHEE, WATORHEEH T AT ) A ABPMNETDZ LR
Wi iz, HEE L R D NEMERET D MLER D
5.

GE ) A XDMRFEEE LTUIREAT 4 77 4 02 % 1
WAHHEORH L. Zhid, HIEEICBOTHRENG D
ME Y EENBELEMOIT ) NS W=, &5 EREIC
THFEMEOKE SN PREEZ VRS2 RET S
HLOTHD. LL, EXIATORESTT AfE LT
&, ENEFMICH Y F—EBRIFET DO RRENS
DOHEFEE L 720 BRETE RV, FRICKFEE DM O EY T
HERETE R,

B IRFE T T A O EMERET 2 — e ik L
LTUANR=BHANSIDR, TA—Di@ - =BT 035%
B ERENARREERGAENRD Y, A —BERPERIZE
ViIATRIELH S, T, METOUOS LEHAWTEYE
BH1ET 2 515 & 253, B TROEGE 72 E1EBh IR L& u7au.

—J, a2 —HTTT 4 v I AOFEEHNTfEY
NEY ZATFEBNOEDZREL, BBRORRILEIT O
FEBREIN TS, 1 OBBRNONEMERET D H
& LT 7 u OREHIEE M OB 2 B L 72 B EE k95
BREINTWDLN, BEETZ FECTHRET L ILERDH LT
W, WEAEMED A TIZL D EBUPIIIRE Y TH 5.

LERMEA AR T O HIEL LT, EREDH AT TH—
=R LB A AV CEE R O EY A B BRI R
ETHHEORRREN TS, ZHIIEDD T VAT
BE OB EZ G, FEM TRV DOEBEZIREY &bt
DX TRAZ L OBEBREERT D LOTHD. L
ML, TATHOFEDENEMETAINERDHD. Fioh

AT RBEEEHETERMIIESNS.
FZTARMETIE, BRI AZIZEIRY B A TR ELHWY
ENDZEICERL, 1 OB ATEHFMEILSEDLZ LI
Lot orEmEREL, BEGOWRLAIT S FEAR
A9 5. BARRICIE, (BB D AT OR#ES T Ak L
THELTWDIRIETH AT 2 FMEILEIED. Zhicky
MNEDENZT 7 AF v —BNHBT 5 Z L E2FF L THE
MERETDH., COFEILEOHRDOH AT TITH 120, B
BEOHATEHWARELENME A RNTHY, o R
FSHOMIEARVELL L., ZOFEOH E LTITRED, &
L7z —r 2t L FEORRESh OB, Bl
1 A FIZEBER A7 & RICEE DI E L TR T 579
WKCHWHEN DD TZOHFEFERI AT L LTOEAMICZ
LW, F72ZOWFZERI Tl A T OEERA N IEMIZ S>> T
WA ZENHHETH D, AFRIIZOFTEEZLREL, BK
BT — BV THEBICST S LI A OREEZITO F
BERETD. £10 AT ORERANIEREIZ D> TR
LA THAHETE S L9122 OB EE O BEfRH B EIRY
WEHRAEZHEE T 5. 2Bh A T OREERIC X Y IEVRER &
I BAR OO E BIR N Z LT A REZ [ERET 5729,
U IERENGETHI L ETD.

2. (HEMEBIREDRE

AAT O MEESED L, A TIRENT T A~DNAE
WIEEG T OR CALEICHRE Sh, bEDD AT THE
MR TOE BRI BT 5. £ 2 T2 OMEWE
oy DBIFRAE 2 7 (S HEBL L e SR OB EIC B 5 2 &
THEDOREZITY, BBREEEWICTS. LT, £OFIH
IZOWNWTIRR 5.

2.1 BRI

FAEDAE LI A Z 2K I Bl & & 2 Bomih
ZWAFT % (Figl) . LR, (MEMOEREZIT O migz kY
g (Fig.1(a)) , 5z [Efsmifg (Fig.1(b)) EFR&Z L&
5.



(a) Reference image. (b) Rotation image.
Fig.1. Image acquisition.
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Fig.2. Projective transformation.
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Fig.4. Candidate regions.
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Fig.5. Judgment by pixel correspondence.
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Table 1. Score of decision.

Situation of pixel Score
Candidate region 1
Non-candidate region 0
Out of common view 0.5
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Table 2. Decision rule.

Condition Decision

S;<tand Sp<t Moving object

Sim=t and Sy > Srey Adherent noise on base image

Sray=t and Sy =Sp(y | Adherent noise on transformed image

2.8 f1EMKRE
FEMEMRIZ 2.7 THAEEBE O EY &R S - EtlisEik

DEFHE TR BB G OBEMEZ AL Z L2k, @ik
EXZOEEELMNEMET ZBRETS.

3 EBR

BN T RKMPNE LB L RMMIE LEESGAED
ZFNTNUIZOWTEREIT 7=, 72 BHEEYT A XX 640X 48
OMETHD.

3.1 KEDBKE

BT T AMTAKTRMNE LIZBEICo>WT, Biikzes
Fo = ICBOWTIRE 1T o 1. BEmEShL R o Bl T %
17, VIR OBME ¢ 2 0.23 & L7z,

S U 7= SEUEE 5 J OVRIHR T (51 58 BN ZE 40 1 2 5 L 7 18
%% Fig.6 X OFig.7 ([~ d. MEHFEIZLY 0,518 L
EIH, ZnEAWT, ESGDE, HEADEETo-
5O NI B BIE G 2 Fig.8 (RT. £/ EMER E LTl
SN E 2 B L U CFRig9 IR, RIS D &
BB 24T - 7255 R, Bl &8 S - 88 & Fig.10, %
YEEG O Y & FR S T Sl A Fig Al (SR, SAEEG
DT & B S 7= R T I HE {5 0D 135 & P A A {4
OEFITEWRL, BREEGEZIER L. BREBREFgL2 12
R Fio, [FERER A SRR & p L, FEVEE R A (Al
WG & e U CIRBEZRERIC & 0 BTG A2 ERR LTk R %
Fig.13 |27 7.

BRIRE R B I YEE S ) D b BIERE{E ) 5 LB IR &2 2L
SHBHZEEmIAFDOHREBREL TWDZ R ghd. 2k
Fig.9 TH RIC K& At At S = ok, BER KX
WHOBRHESDLRICL Y KREBEESh, EgmcEN %
U772 ThdEEZBND. Figl0 \RTEMIE L HiE S
NI IIMEDNIZEE T Wi, (5D L H)
Wik % 5 %T%tk%x%ﬂé

Fig.7. Rotation image.
e = e
il

cs €t
- G

s,

=

Fig.8. Transformed image.

.q.-... .‘-'.L
o <

?r1 = = . <
' i » R Fd

Fig.10. Moving objects. Fig.11. Adherent noises in Fig.6.



Fig.12. Result of reference
image refinement.

Fig.13. Result of rotation
image refinement.
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Fig.20. Result of reference
image refinement.

Fig.21. Result of rotation
image refinement.
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