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A Study on Smooth Surface Reconstruction from Large-Scale Noisy Point-Clouds (3rd report)
- GPU based Smoothing method for Large-Scale Point-Clouds -

Kunihiko IKEDA and Hiroshi MASUDA

The recent progress of mid/ long-range laser scanners enables to capture large-scale point-clouds in

short time. However, point-clouds typically contain many large noises and outliers, and therefore,
reliable smoothing methods are very important. Although the moving least-squares or the moving
robust estimate is powerful smoothing tools, they are very time-consuming for large-scale point-clouds.
In this paper, we propose a GPU-based method to accelerate the moving robust estimate. We
implemented it on a GPU and evaluated its performance. The result shows that our GPU-based method
is much faster than CPU-based smoothing, and it can be applied to large-scale point-clouds.
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Fig. 2 Smoothing by fitting to a quadratic surface
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Tu v ZEIZBLTIE, AU ORIl — VDI TR
OFFI W= L OICRETD. S, T4 AT LA DOERD
HoTW5 GPU % GPGPU IZHWA A, OS ITIRIE L Th—
FOFATRFEIAHIR S TR Y, £ ORI 2B AR
OBV, ABFFETIE, Windows OS _ETUHEAEIT> TV D
DT, H—F)DO—EIOHEN Z OFIREFNICKD S L 91
Ty I HERELTND.

(3 I —F VB DFELT

—[RID A — RNV DFATICM IR BET — % % GPU ITHR% L
J1—x VA CPU I BIFOHF. GPU T, 3.31TR LT
WA FATT 5. GPU TR T L2 b, 208 % CPU
IZHEET 5.

@ BIHIRN )T — 2 B EEZIAL

TR T Lot T — 2 D BIIES, BIRAN— KT 4 A
ICEXIAATNL.

5 &l X &

KSCTIRE LT HIEZHWT, SEEOE Lol g5 %
1To7z. ABHETHWZEHAZEELE, Z+F £1:0> Imager5003 T&
5. ZOHEEIIEFHAREEESS 1.0~53.5m TARIEHIMIC 360 E,
BRI 310 FEEHIC& 5. AL, X 6 (T THRE AT
360 EE[ElfA g2 5l 10000 sGHHIT 2 — R CRHlIA T o 7. BR
BN DRI B5000 TR THDH. FIEICIE, FEEOT T M
fif 7l L7=F — & & iz,

SHAEEREIZ, CPU 7% Intel Corei7 (2.93GHz) T, GPU I
NVIDIA GeForce GTX285 T 5. @ GPU 240 =27 C, 7
by YHA 7 UE 1L5GHz, T3 ZAAE V(L 1GB TH 5.

ARFHEOHERE 234 572012, CPU Ohz AV-itHE
LI L7=. CPU TOREIZY v /v ar iFotz. ¥7-, &
HHOFHEBA N —I U IR TITD, N—RT 4 A7
BIRT — K % iR ihA R IR IS Bt R & T o7, AR —I 7 4L
BT, 7 7 A NV EFAALRE b RERRICE 5. PTX
74—~ M ASCH R THAIALr & T — X FGiAriA TR A3
Bl %729, FGERTIEE CERXD AL F U 77 A4 M
L, T—FFHAARDIA ==~y RE72 < U THERER
bR L7z,

FHERFEIL, R LUIORT ERBY THDH. GPU W= ik
WP, CPU OA% W6 & i LT, FHHEZIFERH 9
frlicmb L. F, PR LEAHNLERESNTZA vy 2
211 L 12 IR, ZhBORRL Y, AFIEICEY CPU
2 X BFHAE LSO+ BAF 2 EA TE TWD 2 & ARGE
T&ET-.

Table. 1 Timing of smoothing operations

CPU (Corei7 2.93GHz) GPU (GTX285)
EITHEM 115.4 min. 12.5 min.
6. #& H

AWFFETIE, AEVAEEHA D RO EE{LE GPU
MW TERIAT ) FlEL R Lz, EaHMbEROF R, CPU
DHTOTBIT AR E < FATRFM 2T 203 TE 52 L
ZR Uiz, Eiz, GPU DA — RV OFEITREFIDHIRRS A€ V%
BOMIRZREDRH DT, FboL#z A b Y — I o 0P
T5Z L TRIRB A L THOATHL Z & &R L

SHROPEL LTE, BREL-VLORRDEHOFHIZEE T

1.
1%).

Fig.11 Smoothing result (original and smoothed meshes)
i

Fig.12 Smoothing result (original and smoothed meshes)
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