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Fig.1 Principle of dial scale detection
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Fig.2 Schematic diagram of localizing circle center

BUGTECR I IEE C,, 4 2

C..>C. A\ (2)
DU ) b ARG B A Sy B AR AR (ay
y) L X ¢ RELL r o ERREK AN
Fo 1] 22850, 6 2 0 < A < 1. MR 9fE 26 45 RR RRAE 1%
AR Z 50 A, BIVAT SR A 26 8 0] % rp ooy K 2428
Stk e A7 PO W G BEAE TR ) AR BUER Y
HERENGE. BRI R B BB BA —E R E
fRO6 IR B R e s AR A, A2 G2 Y Canny 5547 7E 40
AR HH, Canny 557 B S — D il EN TR
SE e i BRI ECHY T 22, HL e 0B U 2 R PR A I
A B A ] A [ I, 320 % 5 A R R AR Ayt A |
AR SR T P kR A I Ok
e, B A [ g T LA R 0 i G B s AR
AR SR — A JR i I ASUAE Al 5 T 0 P15 A 5 ik
P AUE A, A R AR I [ 3 B 2R 2% 15K A
ES {QE2E 20 S S AMEIN & A3iE R R S
W R Y [ B, DR BB 22 00 3 g R R B AR Y. i
SfCa,y) Rk ABUG W — YR AR T S g R T
fU () =

+1 +1

S NS iy + D (o iy +))
s +1 +1 * (3)
z Zw(”)(x +i,y +7])

K aw(w,y) B REL, WL
[gi(x,y) +g§(x,y)]' (4)
2k
Aok RAEE S 8 T L R o] DGR
B G EEE g, (x,y) g, (x,y) 43 AR BB
FOLEAEGREEMT | LAB IR R A, &
A

{gxx,y) = U+ 1) = fle = 1) s

w(x,y) = exp -

| (5)
g (x,y) = j[f(x,y +1) = flx,y - 1) ].

B4, Canny 5 15 e Jm — 2 1 E R 30 %
I e N A s e I B EL, 25 6 B — i AT 18R A
(e 15, D) 2 G 00 o A 30 5 B 25 2K Jm A A1 2. 2
R FSCHR [ 13 ] 812 39 25 B 1 07 &1 1 3K )
J7 ZEd RIE R B 3 B 5% BT % 2 8% Canny 51
AR R AR ) ) i G P R iR R 20 D, D,
D363 A5, Horh D AR IR AR 4 i
D, AR ZEAIWT R T o i G, D AR LA R
W1 . R HIRR BE B 7 ISR 25 A28 501 14 48 3 4y
Aii , 8 P B R T 22 1 R KA € ik 3 A IX
[ 2 A 73 B i, B BT SR B Canny 557 L IR
9 {H..



5% 3 3

PRt , 2 LT HLE L0 R LR A A B R BRI SE B 103

S0 R L Canny 550K (5 T 08 40 & 11K
B {E L) R B 0.5) 5 3CH g i) Canny 53k
PEAT G IN I X i S SE BERR S , 00 S 0 4
AN 3 FoR < 5 — 47 g TR B O B AN [ A 3 A
B ;55 — AT WAL 58 Canny S350 A M 45 5 5 56
SATRARSCUCHE R Canny 5035 1 GG I 45 21 AT
LA, St Canny 593 BE 6 A 28032 H &1 1R
2 MEEIIEEESuE 358 STl PR ¥ i3S WiRr Ul
HAPEH, BXE T A 7] D6 B 0 R A B4 19 A
TN A I 1B rh o R AR RE AL AR R AN AT 4 B
718 FAT B30I 7S DX A R A5 81 A A [ =2 [

(a) MG TREESG
/—C\l\ \
< N
_ Jor
cn,

(c) HXR(a)RHAIE4
Canny#F

(d) EXFE(b)RAES
Canny$.F

(F) &% B (b) SR i A 3C ik |
Canny$ T

(e) %HXF 1l (a) R FH A SCTBLRE B
Canny . F

3 Canny BN RITLE

Fig.3 [Edge detection based on different canny operators
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Fig.4 Result of detecting circle

center and point centerline of dial
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Implementation of Automatic Reading Mechanical

Gauge Technique Based on Machine Vision

CHEN Ji-hua, LI Yong, TIAN Zeng-guo, LI Lei

(School of Physical Engineering, Zhengzhou University 450001 , China)

Abstract: In order to overcome the shortcomings of current automatic recognition schemes applied to mechanical

gauges including huge computing quantity, calibration based on multi dial’s images, this paper proposes a rotation

center acquisition method based on improved Canny edge detection operator, which can acquire rotation center as

well as radius quickly based on single dial image. and designs hough transform algorithm passing by a specified

point based on precondition that dial’ s pointer centerline and rotation center locate on same line, which decreases

detecting time significantly. Design principle and time complexity analysis of algorithms are introduced in detail.

Experimental results demonstrate the algorithms stable with low computational complexity, detecting speed is 4 ~5

times faster with memory space reduced. All of which verifies algorithms’ possibility in engineering application.

Key words: mechanical gauge; canny operator; hough transform; image recognition; automatic-meter reading



