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A Miss Distance Image Analysis Technique Based On Object Contour

Abstracts
This paper presents an image analysis method for mearurement correction using the object contour

based analysis, which measure the shape features of the imitation missile object. The image analysis

1s divided into object's ftilting angle analysis and comer points detection. The tilting angle is

calculated by edge extracting the region-of-interest image and by Radon transform it. The corner

points are obtained by contour tracking of binary 1mage and its curvature data processing and

analysis. The ability of this presented method 1s simulated and evaluated by the results of accuracy

testing.

keywords image analysis, Radon transform, contour, curvature

1. A &

p

] &K anti-seaskimmer) F7] #HAL A
& Grtol oM WA AR AFEHrtas
% o)A 2(Miss DistanceMD)= oil-% 83}
3 5}1/}0]”1 gukHoz  o|AAZ =
194 715 E A (reference object) 2 1
7_4"% FHEE A9 4 g@dd. 71E9]

Yoz = #d9d vge st
B EE"(frame grabbing) 3A%
B 80} #8855 dAe
Al A sk, o] WA EAR14 o]
H=0F o|Fofz= olfE EARY JH
ofg] 7hx] 8ol met A|AHE BAs7| o
AFAETIE e BAH0] A7|HA

o

X,

St
N e fo e
[F6]

ok
Jlﬂ

o, o o
_O,Oﬁli
o o o
EEE >
bt )
—{m—lmjlxof

i o Ho rir
e x

O

i iz

o

ﬂﬁ

=l
[

ol

0.9, o
1—‘

0

of Ashd Eale] FZBA AR
Aol ofgex s Fslof & EAo]

SRS B2 A Lol TPge 13
3} o] 2ABe] Busast AZEA agln

g wrolxl=d, wiEgds 7IEE
= Hud 34 Bud gdeaqd v Y
9 3 271 2 HAF o B =(ound)mitt
Hstehe Gd8aye € 3tk

SR Beddo 2 e AR o[Ae]
S Q7] HalMe Al FE A4 A o

-}

238 R 2ALNEIIZESIN HIA H15(19985 102)



A 2AYH(scaling) ¥ EA(tilt correction)=-
Ag AEEAY Z%(titing angle) 914, 28]
o 7FEANY EAMEX(comer points) Ao
|Foio} st
£ =84 Atsk sAlHHM (machine vision)
£ CCTV HlYL 7}”1]\3} ARS olgsl ogAtsl
A ER7IHE JEEA B4y
of-interestROI) < ’é s
detection) 2 A4 EiZ(contour tracking)
o] F7H4 “01 03’5 Al 72 X%
(edge image 17 &4 dlo]E(contour array)E
%23 % radon transform2 539 7|54
o] 7127 7AZ31, running arc lengthE wet
S olgole] FE(curvature)S AFsIA o]
ZHYH 2AERE AEsA 9o

O

H(region-
T oA HE(edge

2. AR A 2] (Image pre-processing)

o
rLlL
N
e =)

>~
_OL
™,

J—_(contrast )74 "ofA A ==
Adte] Axg] FHOZ histogram spec1f1catlon
S AXH HYe 9 Zyd 2(frame
grabbing) % HA" g/d8Hdigitization) g
A @S WY FAMM(interlacing line)2
FAA Aol ko 20| 2714 uFn FE

O% AgspEH ol AAs] A HAel=z

de-interlacingS AXIch &3 SZAE Aaks
golapl ab7l9ig AARlZ S Bz 9
opA 90 2 unsharp maskingg ARt FoA

A2 R ZAEe ge 18 13 2or) WA
2 ol G o9 e 19 29 13 3

=2/ Ng% T 88

Onginal Image
De-interlacing

X

Histogram
Specification

p =

Unsharp Masking
e

Pre-processed Image

i 1= Iy Be: PSS PN A RES v d
Fig. 1. Image pre-processing sequences
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Fig. 2. Original ref. image
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Fig. 3. Pre-processed ref. image
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Table 1. MD coordinates of VT fuse example

~ |corner tail ngzzr nose
Rng|tilting] ~ ZE ng | SE (Sudnz
anglel (1, 1) (pels)
No. {1
(deg]
x[m|ylm
X A% X Y X Y ] ]
15.1 |339.7)322.2: 327.1
1] 023 ——+——351[342| 0.35 | 1.87
15.0 |373.8/321.2/357.0
147 134011323.1|327.3
2 | 046} 351/ 34¢| 2.02 | 1.70
14.8 |373.61320.9/357.1 |
‘ 152 342.9)322.1{327.0 |
3 1000 £351] 341/ 0.70 | 1.50

150 |374.1|321.11386.9| | |
| 13.8 |340.1/321.9|326.9
13.9 |372.8322.0|327.2
51339.4/322.1(327.0| |
351341 0.72 | 1.42
14.8 |:373.0\321.2 357.1 ‘

4 | ol 351/34110.25 | 1.49

5 | 0.00
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Table 2. 1st accuracy analysis table
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[ hup | -050] -020] 048] 021 002 | 001 |
h_down| -050 | 021 _—0.49‘—0.23 001 | 002
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Fig. 26. Tilt correction result image of reference
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Fig. 27. Results of coordinate correction
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