Development of Orthros, an Evaluation System
for Free Curved Plate Thickness using a Robot:
Acquisition of high density shape data
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Development of Orthros, an Evaluation System for Free Curved Plate Thickness using a Robot

-Acquisition of high density shape data-
Kanazawa Univ. Graduate school Yurie OKUGAWA, Naoki ASAKAWA and Masato OKADA

This study deals with a development of an automatic measurement and evaluation system consisting of the industrial robot and laser

sensors for free curved plates thickness, called Orthros. In this system, the triangle-based point laser sensors are used for thickness

measurement. Since the system acquires an unknown workpiece shape as a point cloud to generate a thickness measuring path, the

density and the accuracy of the point cloud are concerned with the accuracy of the thickness measurement. In this report, a shape

measurement method for acquisition of accurate and complete shape data is proposed. In addition, the result of the real thickness

measurement on the basis of the acquired shape data is presented and discussed.
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P, : Center point of laser line
M : Measuring vector
D : Measuring direction vector

P,.: Center point of laser line
N, : Normal vector
F,: Forwarding vector

Fig. 2 Measuring unit model Fig. 3 Workpiece model
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O Initial available shape measurement point
=== Additional shape measurement element (@ Point)

Fig. 4 Additional shape measurement elements

20mm

Measured area

Fig. 5 Workpiece

Tab. 1 Experimental conditions
140(L)*x185(W)*x40(H) mm

Workpiece size
Thickness (Unprocessed) 1.0 mm
Measurement range 30x30 mm
Initial shape measurement point | 900

Measurement interval

-Initial shape measurement 1 mm
-Additional shape measurement | 1 mm
Thickness measurement point 1554

(Final shape data)

7) PE, % 3D X7 hL & LTEIL, XYy o DOKE ZITL -
THERBEZRET D . Xy PR EDHEITIT Y, #E0 12,
O TIX X, #i[B] D |2 PE,; % [l S8 C PE; 23 M |ZHEE 727
EIZ—3% L, WEMENIEZ=y hoP.LPIC—HT 5 &
SiuRy NOEBEARTSH. 2R, REHEL=y h&
TAEM OB T %2 & 8 L C ok s B34 dl 4k £50°
LT 5.

8) IBIIRMIE 2 EITL, oI BIRT — ¥ & B4 L <)
WHSBIRT — 5 AT D2 LT, BBRT—% 45,

4. AEZRBORTE
3. TS L7z Rk A BE D & OB IS T E R o 0 & A v

7o UFICERS SO0 & T iERR 7 M VE IO PIEZ RS

1) MR E OB LERNICHFET DO ELERHIT 5.

2) HL EEFERNOZROZES ERIT 5.

3) L BATYI C ZERT 5.

4) C Z[EA MM L, B EAAEICHHET 2EA R h L& 5
R I ETS.

5) BUfF L7 7 D VIZIEAR KRR W72, A THER%
Zy SHF AN AR LTl A T 1A & (A& DS DR % ) lis &
H5.

BA By 2 e S Rme2 vz, —F, afy h2REL

2014 LR TP 2K R PN 2 TR G SR

Copyright © 2014 JSPE

TEMESE 272012, WEETHRNY PVZ—EDHRTH D

ZENREFE LW, FEARVATLADOREEZEE LT, BRI B

JVACTRELC X, B N IEECCTROK & 72 57 bV % MITE LT J7 1)

R TS,

5 =E&

B 5 ZREY, & ICFEBRSEMEZRT. X 6(a) I8 T HIIR
T = SR (3 D MEMARLE R AR L TR, HIE
RBHRIRZ DTN LN D . REIICAELNIBIRT —#
Z X 6(b) [T, WIBEIRT — & TldT — 2 B MK > 7ol
KL T, MEBEIBRPIGTE TV I LR3bnd. ¥
AR T — & 900 AT LT, RAMHICERTG Lok T — 2 1%
1554 i CThoto. £z, K TITERISNIERRY FLERIELE
TR MVERT . BN MARTXTOhmEIcE i sh
TWLZenbnd. KBICHIESNIRESMR Z g, R
OWEHE TIE, L—¥ L MEDOF R EFRES 272012, L—
PR A E A ER T2 bR SETHEZITo 72720, HAS
W= AR L ENEFOBEHED B R LI EHSETH 5.

6. f&5
AW TIET — # REN R @RE, @BERBIRT —% 2l

B 572D OIIRINERBEERFIELREL, ERFERNSUT

DikamafF7.

D) FITEAR T — 2 D DARKS R S & BREL, B A MELTZA)
WAEZhT — & 0> SR B IR RER SR 2 £RT 2 Z &R T
7.

N FIRT — & & AT AOBLED B RE R EWINRE L.

3) W5 L2k T — & & STHRIZIE 2TV, B R AR oA
ERASTH LN TEI.

SE X
1) Y. Okugawa et al., Development of an Evaluation System for Free

Curved Plate Thickness with a Robot -Measuring Posture Planning

using C-Space-, International Journal of Automation Technology

7(5), pp.593-600, 2013.

w w

o Initial available shape
measurement point

® Additional measured point
(a) Initial shape data (b) Final shape data
Fig. 6 Shape data
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Fig. 7 Measuring posture Fig. 8 Thickness distribution map
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