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Tree-type segmentation of range images by
exploration of coordinate-axis projection
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Abstract: A tree-type segmentation method based on the exploration of projection onto coordinate axes
was proposed for range images with a feature of spatial connective region. By implementing the projec-
tions onto coordinate axes at the optimum angle by the exploration of projection, the segmentation of
range images was transformed into the segmentation of 1D point data projected onto coordinate axes.
Finally, a tree-type structure was employed to carry out the process of segmentation. The algorithm
was applied to the range images acquired from a concrete project to verify the effectiveness and the ef-
ficiency, and the results of both ideal and extreme conditions were discussed. respectively. The re-
sults show that the algorithm can effectively segment range images with the feature of spatial connec-
tive region and has a constant speed of segmentation with regard to different range images in the same
hardware platform. For the 3 tested range images containing 19 792,35 186 and 79 618 points, the av-
erage speeds of segmentation in ideal and extreme conditions are 0. 168 s and 0. 494 s every 10 000

points, respectively, which verifies the high effectiveness and efficiency of segmentation.
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Fig. 1 Decomposition of projection

T IATHE T A AR RS AR R —
Plx,y, D FEEF A = ={A,B,C}1E YOZ Y}
W B A B P (o Ly 2o (B o =
0), A



1432 YeF K TR 19 %
a *I:y“””*y:z"”* z
{A B c 3 BHIHELSHAE S
s =

BRI 5 o T BN = 2 TR B TR G A i R 4 S 1
W= (0, 7 2 ) = (¥ A8 BRI I 10— 25 VA BE TR L 6 401 56 W0 5 ok 1 4t
()_g _% 507 1) L BDR S SRR ey B 0, . SRR
(xsys2) | o | =@y M. (2) R E 2 — A X AU R B RGE  EE . RO
0o X 4 O P ST 1 A B S SO R B

B YOZ V1 b p (0, 3™ =) W LY
Tyl y=tana” « = f£ Y fll EAY4 AR AR N P2 (0,
Yy, (2 =2"=0), A

y* =y +tan o * ¥, (3)

B AR

PP=(a",y",2°)=

0 0 0
(2, y7",27) |0 1 0|=
0 tana® O
(2, ¥y 2 )My, . €D)

ZAMEE — K P(r.y, ) 3 Y B B 5 P

(0, ¥ 0) BB T7 B n] LU B«

P*=PM M, =PM,, , 5
Horrs
M, =M;;M,, =
0 *g *Ag 0 0 0
0 1 0 0 1 0=
0 0 1 0 tana” O
0 *tanay-%*% 0
0 1 0 (6)
0 tan o’ 0
B M, IESZHR R . B=C=0.4F:
0 0 0
M; = |0 1 ol , 7
0 tana® O
A G X 15 .

P'(0,y*,0)=PM; =
0 0 0
(x.y,2) |0 1 0
0 tana” O
0,

(0 yt+tana” * 2 (8)
CNEPE

P’(y)=(y+tana’ * 2) . €D

BE F L RP52 3 52 05 1) i 4. AR X (6), — ik
HWT F(M,) =3, F(M,)=2,F(M,,)=
Lo A3Cr My, JIEL4#5% . At F(Ms,) =0, F
(M) =F (M) =1, B2 ) 58 W AE My, ik
11 KRR & THREROCE,

K 2 s R EEBRIEE A= A P
Y Bl AT DL o R BGY A B I 52 SR T 0
P, £ YOZ T 3 B s P #17 o) HHR
AR AR Y By 48 Py &
Wl =al ) A (=0, 21,22, W
B ar —BEL 0%, Aa” 55 HE 1 5 75 B 2%
AR AL et = £ (90" — Aa®) , 5 A
W8T By 180° — 2Ae” . [RI B, AR 48 A % h
A9 LA A 4P, AT AR 2 55 45 31 X Bl A Z fhoot i
(OEPS- 2SI~ SR

K2 #oplhg

Fig. 2 Exploration of projection
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Fig.3 Tree-type segmentation
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Fig. 4 Demonstration of segmentation
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