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Abstract This paper, by using the strong resistance of Hough transform to noise and its characteristics of extracting points
in the vicinity of different lines, studies the curve detection when x;,y; of the discrete data point set M satisfy the
exponential function relation. Firstly, the new data points M~ (x;" ,y, ) are obtained by logarithmically transforming the
discrete data points, and the relation between x;" and y;” becomes linear. Secondly, Hough transform is used to detect the
line of M so that the parameters of lines are obtained. Thirdly, the parameters of lines obtained by Hough transform are
used to calculate the distances d,; from the points to the line, and compared d; with the given threshold 4, , so the points in
the vicinity of the different lines are extracted and the interferences or noise of data point set M* are deleted. At last, by
using the fit line of the least square method and through inverse transform, parameters a and b of the fit curve equation after
interferences or noise being deleted are obtained. This paper proposes a new method of detecting the exponential functional
curves, which overcomes the three problems existed in the use of the fit curve of the least square method and does not need
high accuracy of Hough transform.
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Fig.1 The result of detection of single curve

42 XREW/HBZ y, +d=a(b)™" X RIIHIH
g

(1) ERGERERFAZIEME 2(a) fra (R
AR ) . KRBIESHE—-RMEMIE. 20

FAMMXATH y BARHE B RN 20,5 LITHFH
BN 2,
(2) xR BT

Y =% -20 x =x (13)



g2

B B B4 - B R B i B R R B K W o 4 R 239

BA x BARE B X G E AR BB A Z W, T«
AR AR AR

(3) Sty BOHE, KB ARG R WE 2(b) Fin.

(4) MBI BEHBEBERTE, RELS
¥ a*=0.405,b"=0.693 , B RAHAM B EHL N
B 2(b) HHELL TR

(5) FIASE 4 BERDBHER, RBAMHEJ =
0.0, 5B THAR, BRFHEEE M (1,
¥ ) M BN _FREE BRERNEE =

0.4055,#43b" =0. 693 1 HEER A 2(c) B

(6) MIFEH S FHBLER, KRG a=1.5001,
b=1.9999,

(7) BOFB RS B i& TN

y =1.5001(1.9999)" +20

R RN 2(d) PR, g B R A Bk T7
BRI B R, MR FIREE A 5 KB/
FLHEME AR

6 6 250 =
250 P HRTHAVE
200 ﬁ? 5 5 200 MPEER )]
& RBSERASE
150 =4 ~4 150} ——————"y
ES ?n \3 >

100 =3 23 100

50 2 2 50

0 1 1 0

2 4 6 8 2 4 6 2 4 6 8 2 4 6 8
X X X X

(a) JRIGHSE R (b) BOSHUR WHHE B

(e) BIBR TG RPHEER (COR B[]

E2 RAVPBRKAKHLENER

Fig.2 The result of detection of single curve with shifting amount
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Fig.3 The result detection of many curves
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