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Method for detecting the X—Ray images of SMT materials plates

based on the constraints of position information
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Abstract: The local adhesion in the X—-Ray images of SMT material plates has negative effects on the
accuracy of counting and detection for components. A method based on the constraints of position
information was proposed, which was used to improve the accuracy of segmentation and detection with
the position information between components. Firstly, the center point and the starting components
arranged in the inner ring were fit out on the basis of the components in a spiral arrangement rule. Then
the dual constraints of normal position and priori position, which were based on the constraint model
between the center point and different components, were finished to limit the region of target device.
Finally, the segmentation for conglutination between components was completed by dividing the

boundaries between components. Experimental results show that this method can improve the accuracy of
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the result of segmentation and detection. The detection error rate tested on different specifications material

plates is controlled within 0.15% under the experimental conditions of 9 216 pixels effective image

element and detail resolution of 110 1p/cm.
Key words: X—Ray images; adhesion;

constraints of position information
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Fig.1 Local adhesion in X-ray fluoroscopic image
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Fig.2 Method flow diagram
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Fig.3 Model of normal direction information constraints

I A, DR L B HES 105 i A T3
1 5 P, R H U P 5 b Sfy rhuls 25 5 0B R
HE 5 R, Sy 5 0 IB0  HE S SR s th A I0 B8F
W R B AR M L L, 42 %8 L R=R+th . R=R~th
S 2 A T A B T [90 65 3 4 IX  ; 2% FE 49 M ke, 0
LRSS IR T s s o 3 R B Ay HL
R ARSI K B & gL/ L K O] 5
i) 7 L 0 240 K385 X380 40, Sy 358 0 2 7 e
JIr A B 3% 3 35

W L A B2 TR LA £ 2 Obj, ) i A 3
4R 1 R MK BB R — AR X 58

ST TE R L O, MEAERIES | D ITA R A .
o 2(x1+xj+xj+1)”’
= R
T
n—-1 (2)
o Z(yl+yi+yj+l)N
yi =2 T

R 22 I8 oD U DT R AR BOGER O A Y
HG A BR P, yi ), n=1 8 23008 5143 9 1R Tk

0617004-3



9Nk TAE

% 04

www.irla.cn

% 46 %

SHTERYA KL X B S RIAT I R SE R
Horp

X1 Wi 1 1 X1 W 1
N=|x 'y 1| T=3 2 5oy 1 (3)
j=2
Xiv1 Yin 1 Xiv1 Yinl 1

TEIFE M P A bR LUS iy B 2 4 5 (4) 11
SRS O MR SEMEN R,

R=V (& =x) (i =)’ (4)
AL (0, yo) B LA O B FE
th HURRIF 2 F 1 4 4 r A 2 0 5, v B 14 P
RAG, HEELASR AL BT
(1) i 3 Sobel 81k 7 # 15 Ak 2k 4tk 58 Ak g ik
E A, BEAT 2205 R BE AR BE A R RS
TRFNA) A 11 SR FR IS SR 0 ) 6 O 5 A5 B B
1 S B R NG P e 11 B PR A
(2) P& Harris £ R0 5 0o 48 B PR A7 40
BRI, AR 2 S AR W IR AL BORHIE AT 2
(3) A A (L PR, (RS 5 Tl
AF A HLIERYE RN, DUEHET R A, BISNBIREER
T JIT A7 AT 5 b 8 B Al A 8 3 28 =X (5) 1Y
Y RWIA (X, Y, DR IE AL T 7 S HES b i 22
T,
d=min[(Pt.x)*+(Pt.y)?] (5)
A PR A FAE 5 AL BRAEL s d SR FRAE 5 B J5 S
9 BE B (A, AR JE L0 o H A 0 R A S A R T
Graham FAH52:09 11580 T 2 0E 5 09 M AL R B
(4) MR AR (6) T3 H AR 2 P A R AF 5 ] B B
e A AE, IFIRAE S th
th=max { Dis(Pt;, Pt)) } (6)
K. Py, Py MR B P RAE AT,
FA; 1B LA 1 R AR 57 ) 725 ok R {1
th UG, 43 LA R=R+th R=R—th A5 [0 B 44
IR EARKIR ¢, 1EXIN § HiIROP; B k1 J7 a1 45 5
T—HIABTC R A FTAEIETIR O,

RE SRV SR
’Ri_ hi_i\ d
1mwﬁﬂm(ti)l=2
2/ (mmﬁgm (7)
h=V2 k

itquel Ej 0, ﬁl}’%ljﬂ‘j d 5 d, E?Xd‘ﬁjﬂg’bﬁ]o %/[Lﬂz

5 O, FFEASLERTJHEE(E R=R—th, 2715 B
2 SRR JE A 2 (7) 58 B 8 Sl R
2.2 REBMEFEERAR

AR, YRS X BB LR T oe Ay
P IR A% S 55 R FE AR BERHES , FELRIXIR & P
TEE H Ar BT e dE s Q i, rTRE S I AT AR F T
Yo, WE 4 Fiw, BB XSRS A B AR R
IR, VAEF B AR DX 174 SR

B, O, A F — BFRasOF P 7e il B, iy T 4%
1B AS KLU HES ] T BAE LR X 3 o A7 A T34 58
B O W EB A X3 S MERR R bR X 38, R S i
T A ST AL O B BAE e
AR AR ST O o, I RE O NS IR AL
HRE, AT E b a) XA R (R T A X
UG B s A5 F B A ) TR 14

®0
[l 4 A AL R 2
Fig.4 Model of weight window
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Fig.5 Model of segmentation for adhesion
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Fig.6 Actual result of detection and segmentation
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Tab.1 Kinds of materials plates of experiments

No. Model Spacing/mm S/i;e N;l;?ier
1 RS-05K102JT 3.55 0.08x0.05 1000
2 RS-03K102JT 2.55 0.06x0.03 2000
3 RS-03K1002FT 1.50 0.06x0.03 3000
4 RS—-02K1002FT 0.75 0.04x0.02 5000
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Tab.2 Detection result of RS-05K102JT(1 000 pics)

Method  Detecting number SEER DER T/s
TS 998 0.3% 99.81% 1.9
ST 1000 0 100% 3.7
RG 998 0.2% 99.81% 1.6
LC 1000 0 100% 2.3

% 3 RS-03K102JT(2 000 pics)#& il 4 &R
Tab.3 Detection result of RS—03K102JT (2 000 pics)

Method  Detecting number SEER DER T/s
TS 1997 0.35% 99.85% 3
ST 2003 0.1% 99.85% 4.7
RG 1999 0.15% 99.95% 3.2
LC 2000 0 100% 3.6

% 4 RS-03K1002FT(3 000 pics)#& il 45 5
Tab.4 Detection result of RS—03K1002FT (3 000 pics)

Method  Detecting number SEER DER T/s
TS 2993 0.37% 99.77% 3.3
ST 3007 0.27% 99.77% 4.9
RG 3003 0.23% 99.90% 4.2
LC 2999 0.06% 99.97% 5.1

% 5 RS—-02K1002FT (5 000 pics)#& il 45
Tab.5 Detection result of RS—02K1002FT(5 000 pics)

Method  Detecting number SEER DER T/s
TS 4987 0.5% 99.74% 4.4
ST 5011 0.44% 99.78% 6
RG 5010 0.52% 99.80% 5.5
LC 4997 0.12% 99.94% 7.3
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