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Segmentation of data measured by laser scanning in reverse engineering

Ho-Chan Kim, Sung-Min Hur (Dept. of mechanical and intelligent systems engineering, Pusan National
University), Seok-Hee Lee (School of Mechanical Engineering, Pusan National University)

ABSTRACT

Laser scanning is widely used due to its fast measuring and high precision, and the segmentation of the scanned
data is necessary for the fast and efficient surface modelling. But most segmentation techniques are based on the very
regular data and the adaptation of previous techniques to the scanned data does not usually produce good result.

A new approach to perform the segmentation on the scanned data is introduced to deal with problems during
reverse engineering process. The approach is based on the triangulated data and its result is depending on the some
user-defined criteria. The result is illustrated to demonstrate its adaptability to the measured data on free-form surface
and the each result by different criteria is compared respectively.

Key Words : Reverse Engineering(® 3 %}), Segmentation(i2), Laser Scanner(Zoj & 27,
Triangular Net(:H 23 %)

1.4 2, HEoiy
A3eg HaA AFe FG dolge #HFol HAF oA SH Y] segmentation® FHA AF
Fagd, dA SAHEEY Frhe Az ahdol = et 2o
ojste] o] ATt Bo] ol &5 e Aol Besl” %& polynomial-based region-growing 4
oo H o dole7t 2l Aoz SAEHy] gF oj 8t T). o WHE EARE MY JFE
of gl JME o] &AM JFHS WAl &olst BAEQ A& F2 g AEs, AR F

th gy B3 JHog olRolx EAE Ui o} Hgt Fdojrel HEe AFHL} Ferric?
ZARE 3y SHoR FHIE A 2EY & & el TF HUtE sl A5k curvature
at, the] 2 H YA 22 AL HAG 0 consistency algorithm3} Darboux frame-g& A}8310 ).
A Az FA AAdol st n e oA Milroy® 52 wrap-around & Eje] <}olo} T T

ol fE 2 g

Astslrio) AAde 2A4HE AEFE oY Jfo 3Y
kol 23S Ure AE 549 segmentation©]
2t gk

B =R gold 2y HE AT E o]
A Axe 4A4E AY IGES #HA & oz e,
Fig. 13 2 #AA) AL AX FHd &2¥8&
gt

Aol thahA jump, crease, smooth? edge FHE A
olata mAele] AHE FolM S Yy Wy
of s AFakich Kruth® §& CMM 4Hl 8 o]
234 ZAHY wATNeR BIE AFo2RY
AAE oA Ao FAE AA 2P0 o8 FAo
24 A" FHg dAdste Wil g8 A7k
o Yang® 52 AA9 ZE WHE FilA AAS
AT AA AL GHAF o, a4 darg

-129 -



. 5HUI0JE 9 segmentation

ol A Aol E£HE F2 max-min angle
criterion® o] 83}o] & HFol HogZRE e A
29 AAME e ddste A4S wEskH STL 9
AL ARG = e AAEES ek MR
Azted W o 2 RE segmentationd T s H A FH

9l AL Fig. 29} #r}

/ Scanned data /

{ Generation of triangular net

Surface classification
and segmentation

{ s !
Smooth Rough
Plane surface surface
1 T
[ Segmentation ]

Fig. 1 Flowchart of overall process

[ Decision of plane segment J

|

Decision of boundary edges of segment J

1

t Decision of smooth segment

|

I Decision of rough segment ]

|

Combination of smal) segment

Fig. 2 Overall procedure of segmentation

AR, A7y g FASE A48t Az E
ZAYEEe] Abgate] 93] HHAR FHEHE 7k o
ol =& segmentE TALSIR 0] & plane segment
2 B &7

A, B Ao U3t dF ZAE F
Frabe 20 ARYE §8 FEe AV ¥ 3 E
zAigch o AnE wgozste & BAE A
A FEo] 2A Weshe B} FE FE7}
vt = BAYE &ol ofEF plane segmentd] 2|
FEZ o]lRE AEE UA AA ZAEER A4S
}.

AA, plane segment® FaA] H¥E HABES
A AA mAelg zastd &8 FEWAA A%
Hog Fgsicl gad 448 1Fol AHER ¢
o olgk WA A 2PAE VI smooth
segment® H-F T}

WA, o2 T Fel gk S HAEL dA A
Az AH 49 FHo de AZFHAAU smooth
segment® FEE7E ddo] UF F2 1 4%‘01
o} ol EE o2 Alga glgef gt T 2
NNES T 28§8E AT o1 E rough segmemi
fam kg

sprjgte g, yWhH e AEer  FAE
segmentE U9 ZFE Fo 4oz FHY Y
Z segment®] Bo)il, 7 segment?] FEE EHA
segment®) 7AA 93 Al IVHANEE i
=3

ool #AL AHA segmentations ¥433 1
plane segment®} smooth segment7} obd Z42 rough
segment F-F 3L, 7} segment® FAEE ol
il Al ool A3 Al

3.1 Segmentation of plane regions

Polx 278 do]el ZRE plane segmentE T4
ste ARE o Bk

AA, 2 Bl gaid 2 AEE EA AE
2E 4Ry fdle & Aolg A4grh CAD
Mg z2d8y #AE Ax A48 wolHE
tessellationdto] AIE STL YL segmentation T
Aol AT gHze Aol sbgsich a2y
oA 2ol HRE AojEle A M A4
g} vtx Yo uheprd We) FEZ7t n2A g
v, 258 dojeo] d#A HA4F Aol Zxo o
3+ segmentation® EFYS 2U%E 7FI segment T
& A9A20

A, segment2 ¥3E M2 FA4EY 4 3
of tisiyE 2 AR FH AP B AT 4=
o] WEE HASlY AMRxE Aol g g R
UlWE Fof old wiol segment IDE H1 f o]

- 130 -



N2 APol TEEHA %g irtA] oo 239
WHE-E 3 segmentE FAAST} o) W) AJ=E F A

T HA¥F stele ojn] thE segmento] X
el glod o AHL HAL el AAD
o}

AA, Zt segment?} &Fo] ¥ wujry 1 IF
o] A7yl Mg XA o ARRAEe] ¥
of oja] nFog FHEHE AL AeRe 42
BAols 259 AP Foix 2§ IDE AF2
MEE segment TFolA 2 HAFPE HYses

e}

3.2 Segmentation of smooth regions
smooth regionsll A segmentationg & 3l= 33
< &7 gk

1. #z2E "oz FAE segmentE HA 3}
At AMA seedZA LA A RAg 25 9
Al A B 7E obd A4S et seed® 4
1 o] seed A7 A HHE 2" Y}

2. 999 #3& A "o AP & 24
3t 1 d FH9 EAEEo] BF AMSAE AE
& ooluie) A g 23 A A 2AE 7 A
gy &g AHEE T EE AR
segment®] g Ho| FFdct

3. vk HAlgh AlzadiEe fEEE 4dso
F7b AFEA A grg Hod Rogg WHol
obd A3 Wel gie MEYNEE sepmento] TF
& A gt

4. olejg YL 2=o) empty H W7HR] 53
3l 3}rte]l smooth segment”} AJAd ® Tl

5. & segment® 31X & FE HAE dis)
Aegr €nel5FE Hd8H HFA smooth segmentE
Tg 5 Ak

3.3 Segmentation of rough regions

47488 Foll A plane segment®} smooth segment
£ T4ste 4749 ol9)o 4Z8 L rough segment
2 EREh S 8349 F8ol AMgate] Aol ol
A EAEE Ateld ¥ AZEEo] rough
segmentZ H ol Y A o} filletd A
o]t} Rough segmentE FA3le Wy olale &
o},

L the 280 $a% 9 4RYL seedT A
@53 o A42+Rel index® 28ol YT

2. 2ol A tael AR ZANSY o]
ARG DFo] THAC o A2} 02D 3
Aol AHzrsdol el 2tz Alo] ZHEE ZALs] A}

&7 A =R A oln] g AIUER
B3l e "ol Aok, 24zhe] 447E o indexE
cxelo] Wit}

3. z=¥o] Fof e 9ol glold w7hA step 2
g wiEgict

ol@7 a4 &3 rough segmenti= 4H2HE 9
F7F g Foo g segment=A 2uj7} Qlot. wel
A} 7F A& rough segmentE U segment} ZAF
Eig=3

e o] A7t & 2+ rough segment®E: AT
st7] §isted ofefel Z& WHE AMg-goh

AFA A F7F FL segmentE Sqeat T W,
Sheae2F 1T MIHE §; Atolo A REHZ HE
Li o gzan
Scheck

714 2 #E 7HE Sl SweaE AT

g EASE 2olg L7} 5

B =fidre 531 £¥9 o8 oy 29
AN A AZE8L I, Visual C++ 6.0, OpenGLE A}4-3}
of AEAA FHY £l 7t5T¢ AZEAAE A
skt

20335709 Hor FAHE & 2l s 4z
g Al segmentationd 3 3H ¢k

g 2o At gd ALEA 98 =222 A plane
segment?] AA 4% 1%, A4 4 25, B89
=& 08,0 =04, B =0.6, smooth, rough segment®] 4t
Z+alo) = 2008 MAslach
Fig. 3 (a~«(d)y& F 2l 2§ Z} gdrAlo Az
zkzh et () 20E dolH=zRE A
4zt (b)) plane segment® AA A 9H, (¢)
plane, smooth, rough segment &, (d)yv HL F
rough segment® F9 segment®} AEg ARE
YEFATE Table 14 segment®] 9 AA 222
TE 4 gAdA vlg Ao

RO o[

Table 1 Comparison of number of segments and boundary edges

No. of Plane |Boundary| Smooth | Rough Total Final
triangles | segment edge segment| segment | segment | segment
Mask 40670 0 20339 24 9088 9112 80
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