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Reading Method of Pointer Meter Based on ORB and Improved Region Growing Algorithm
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Abstract: In order to improve the accuracy of automatic reading of tilted meter images, a novel algorithm
based on ORB and improved region growing method was presented. Firstly,the ORB algorithm was applied to detect
the feature points of the target image and the template image, and the transformation matrix used to achieve tilt
correction was calculated according to the matched feature points, the perspective transform was used to realize tilt
correction. Then, the least square method was applied to detect the center of the template image,and the center after
the inverse transform was used as the seed point. The gray scale adaptive threshold based on the pointer area was
applied to detect the pointer area as the growth criterion. Finally, the projection method and Hough transform were
adopted to extract the pointer rotation angle, and the meter reading was calculated according to the angle method.
The experimental results suggest that the maximum relative error and the average consumed time of the proposed
method are 2.96 % and 400 ms, respectively. Reading accuracy and calculation efficiency of the proposed approach
can fully satisfy actual requirements for automatic reading of the analog meter on the spot. Therefore, the proposed
method has a positive effect on boosting the construction of energy internet of things and digital power grids.
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Fig.1  Effect drawing of tilt correction
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Fig.2  Effect drawing of fitting dial with LS method

B & 2 7] LUA B/ A e S A s A
Y £ &, AP M S B S TeEs, It
REZA AULE 1 O

i 3 ORB %35 5 RANSAC 53 i 34 455 i /&
185 98 1E 5 AR AR ) 375 00 A8 48 4 1, 3 X6 420
A 0 RS [ oA AR 4, RIVRT A5 B i A R
i,

SCHPITHRRR T R A SO RAALIRANT

IR RN I IE A AR B R
AR R B

ABR 2 ARHE ORB HILFIRANSAC % 11
AR IG5 57 1E 5 PR 1) 37 0 A 480 5

AR 3 AR AP I 2 T AT 0 AR SR G, X A5 R
175 1) (1) 22 25 1500 AN0E 1000 AR H 8 AR J6 31 B
1E 5 AR EMG T, - DL AR B 5 1 05 R 40 0 il
Frio

SCHUITER R A Sl B R A AN A 3
JIi7R

K3 Fhr s R B

Fig.3 Schematic diagram of seed point location
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Tab.1 Ten test results before and after improvement of growth criteria
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