F2ut HoH
2004 4£ 9 H

ﬁlﬁ % % ﬂi Vol. 24,No. 9
ACTA OPTICA SINICA September, 2004

X EH . 0253-2239(2004)09-1159-5

Fe T I SHE B J2 25 R BRI SE

AL RENF FRET FRLT TR
| P K2t W 2 B TR R TR A K, P 710049
(2 2 238 2 0 A 5 T 5 AR 7% T1004S )

WE: AT RMEGRE LR EG LEBIRR GG R — MR TRER N RERE X RRER
BT . 07 A RG2S ANT ST AE AR T B R LU BE L AR R W S R 7R T 43 R 2 R A
A4 IR BA 23 30 7T 3R A5 W b BE AT B AR RS R AR AR R B RE R 0 TRIEM TR ST AR ILAERE .
THMABEERER, ZHRCRIBAZRGRENEAS HARAXFHFHEEELEBERENEEE
AUTE T B B4t L B T - T L 0 A 7 T ST 0 ) B B 0 b P 3 LB R R R AR B TE 1 R Y G SR

HREBKIEM.
KEIW: MNANY¥: RRIE; BHE; WERBAE
FEIE . TH741 XHERPRIRES . A

A New Slicing Method Based on The Principle of Refraction
and Reflection

Liu Yaxiong' Duan Yugang® Lu Bingheng”® Li Dichen* Wang Jue'

1 Key Lab of Biomedical Information Engineering of Ministry of Education ,

Xian Jiaotong University, Xian 710049

2 State Key Lab for Manufacturing System Engineering, Xian Jiagotong University, Xian 710049

(Received 26 September 2003 ;

revised 4 December 2003)

Abstract: To overcome the disadvantage of low contrast in the images taken with the traditional
slicing method of reverse engineering, a novel slicing method of reverse engineering based on the

principle of refraction and reflection of a prism is proposed to improve the contrast of the cross-
sectional images. According to the reflectivity of the object, one of the illuminating methods —
straight illuminating or inclined illuminating — is adopted to get the sharp contrast images of bright
object in dark background, or dark object in bright background. To adjust geometrical distortions
caused by the refraction and reflection of the prism, a mathematical transformation model is set up
to correct the image by means of software. This method has been applied to some cases of reverse
measuring. The research confirms that this new slicing method has not only the advantage of high
contrast, but also the clear and reliable contours of the cross-sectional images, what's more, there
is no need of contrasting filling materials. It is hopeful that this method will play a great role in the

reverse measuring of mechanical parts and models.
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Fig.1 The principle of a new slicing method based on

the principle of the refraction and reflection
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Fig. 2 The mathematical model of the geometrical distortion
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Fig. 3 The comparison between the picture from traditional

slicing and that from the new slicing
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Fig. 4 A picture taken by new method of slicing

and its correction
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Fig.5 The cloud data and the RP model of the joint
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