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This study proposes a novel method for determining the accurate longitudinal reference

axis within the measurement accuracy range (about tens of microns) from the point cloud
data obtained by optical 3D scanning.

To achieve this, we developed an accurate centroid estimation method using convex hull
construction and weighted centroid calculations to compute the centroid trajectory of point
clouds.

Principal component analysis (PCA) was then applied to determine the reference axis.
This centroid trajectory is also used for evaluating geometric tolerance itself: as a robust
profile along the longitudinal axis for straightness evaluation, and as a geometric origin for
calculating the distance between the centroid and surface points in roundness evaluation.
We demonstrate our approach by applying it to the geometric tolerance evaluation of heat-
treated shafts, improving straightness assessment by mitigating axis misalignment effects
and providing a stable reference for roundness evaluation.

Its capability to quantify axis distortions in heat-treated shafts highlights its potential for

industrial inspection applications.

6. £&&

A A=A NERTz, H2EOEEEREL L L CEADEREZ ERL L CEf
el A Tz,

ANLERCE T 2 aBEMIC X v, C oomELic s 5. HARGIKITH 5 ZEMH =
EREO—REOHML L . RIBICX W FEO T 52 HROFH7r 23— ZPED B DR
Iz,

ZOHAE IIBEORFHMTH Y, ZOMEEZET —Xics T, LD DiiELR 2N L
TS C e LRI N,

Z OFFEIC DO W T, Gt L T Precision Engineering ZEICEAR L, EitHh TH 5,



At BB LT B RO =R R8T — 2 Sl BEML T B3R

REES
&5
HREtEREE
HERARE

HZR R AR

HRSHFOX—T—F

BRI 3R

THREE (ARER)
BIE (FHIEFEFIA)

20242007

—AREAR -SRI S

At BT BRI D R R BT — 2B Z BEL T BHA%
£ R (FARRUBTEMGRRE KNE-RL)

2024548 1H(B) ~ 2024%4H83H(7K)
2024498308 (8) ~ 2024410828 (7k)
2025%3824H(8) ~ 202583H27H(K)

RELIESDE

KRR TIEAFROZRITEREE (SR ) ICEDBRIGENZ = RTTRE T —2OEHOBE Lz BiEd.
ERTEIYTREBEL T AATOREDMUEDBEREZIISTEEATIAL,

O T HROLATREZRTTRBET —HELTFBDICIZ AASDIA LR ZMBAUZMVE S RBFT —2Z2IF
L.CNSZEIICET U EN BB

REUBORFRNECHEDHICE VT ERN G RET — 20 EREKMIZ. ZOBBHERFTEH TRA T —E
Z{LENBIFEITEAT VS,

L L BIEEENRELITIBRIZES TR,

COBAICIFAATICH LEEDBEREZRG L THIO THEBN G RET — 202 TEF 3L TES 8. COflH
HNABNFICHETZEHEMLIIRBIRMEELC S,

FIZIEAERHTIEZ—Tr v E2BRBLTHNBZAEDEZ LN TES,

LU BSEETIE R EE M L CGHAIZ TSRO EmOBHREBI L OICHREZERTIRIENERIN S,
CORERFZ—Ty b eDMBITNZE LD BENGEADHLL,

O CEVWDEEEBRBLANSUEBEEHOEETV. ZOB. AR L TETIT I LICE S,

COBETMEETIF EVORBEEZBYISAD T TEBENDH .

ZOBRIZIADIEELBROBAMZE LD L ZOBROZLE-BRESEICIBRINIDIFTEAVH. OB
BEFRRLREL,

AMEOMREL TG REDERORISZET S5 RICH ERBONINELBFREF ol = RTRBE T — 8% T
—RENFA—BEERL T T OEDERTOELROBAMEHRL TETZIT SO DBREH DU AZB5NBL
M NS,

A BIsE GAR AR T E 24t w L)



	報告書
	2024a007
	ADP89F4.tmp
	１．はじめに
	２．定式化
	３．実装
	４．結果と分析
	４－１．当該位置合わせ手法が有効なジオメトリの探索
	４－２．軸方向間隔と角度間隔、メッシュ間隔を切り離す（空間密度の異方性の検証）
	４－３．考察

	５．円柱状点群の長手方向の精度良い抽出
	６．まとめ





