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Limitation of the traditional way

Abstract

Solution using non-contact, optical way

*  Objects to measure
— Tunnels and bridges need close-looking for evaluation, but
too many to execute using traditional tools.
* Bridges in Japan 720,000+
*  Tunnels 10,000+
— Corrosion on production plants needs precise measurement
for better life estimation, but hard to get detail figures.
*  Using UT, but
— Unable to use from the corroded side
— Unable to use around welding lines

*  Otherissues
— Visual inspection including photographing

* Tends to subjective evaluation
— Thus, the evaluation may vary by inspector by inspector

* Hard to quantify. Hard to predict life expectancy
— Inlocal area, lack of human resources
— There are many area hard to measure by the traditional way

*  Proposed solution

— Digitization and visualization of inspection area by pattern
light projection
* Measurement from a damaged surface is possible

* By 3D coordinate conversion of the target location
—  Color contour diagram (visualization)
—  CSVfile (quantified) with grid basis figures

»  Easy to understand the progress of deterioration
— From subjective judgment to objective judgment by
numerical value

* By standardizing equipment and analysis means, anyone can
obtain almost constant results.

— Can be a trump card to solve the shortage of local human resources

2021/5/31
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Equipment appearance

Features:
* No on-site calibration required
* No need to attach a marker
* No need for accurate positioning
* Handheld measurement possible
*  Dustproof and splashproof

2021/5/31

3D measurement tool

Main specifications

Individual specifications

3DSL-Rhino 400mm

e Areato measure @ 450mm standoff
. 150mm x 270mm

*  Working distance range
*  350mm ~470mm

*  Resolution
e  XY:400um, Z: 50um or less

*  Corrosion depth precision
e Z:+4/-50um (1 sigma)

3DSL-Rhino 200mm

e Areato measure @ 200mm standoff
*  80mm x 140mm
*  Working distance range
. 160mm ~ 250mm
*  Resolution
e XY:200um, Z: 30um or less
*  Corrosion depth precision
e Z:+4/-30um (1 sigma)

Common specifications
*  Number of 3D coordinates
per single scan
* 300,000
* Time to capture images
* 80ms @ 300fps
* 34ms @ 700fps
* Datafile format
* Seikowave original
(.skw)
* Can be save with .ply
format
* PCinterface
* GigE (1000 Base T)
* Operation hour
* 6 hours + by 100Wh
battery pack
*  Operation temperature
 -10C~+40C

SEIKOWAVE
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SEIKOWAVE Structured Light Projection

It enables very fast measurement of whole area

Vision of Camera A

Parallax What projector "sees".
2021/5/31 SEIKOWAVE
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Distinguishable depth

Distinguishable depth

32f pattern | * “
\y VLA
8f pattern

Distinguishable depth

1f pattern
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UT or Depth Gage are not usable
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seikownve Detection of corrosion and wall thinning in difficult-to-access areas

E
E
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Color map On Color map off List of corrosions

Fitted radius 204.09

Feature Max Depth Area Width Length
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External mechanical damage on pipes

2021/5/31

0‘.\ |
SEIKOWAVE



SEIKOWAVE Measurement of external damage

Complicated deformation

Precise data acquisition for FEM analysis

2021/5/31 SEIKOWAVE 11
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Analysis of external damage

3D data

Color map

2021/5/31

B8 Dent Analysis (ASM

]

Longitudinal (axial) profile

Method | Modfied ASMEB31.8 || Help..

Circumferential profile

218

841.600

863.70

1024.80 1Q65.90  1147.0¢

Dent deformation threshold (0.0

SEIKOWAVE

114
10 r 2
444
9 3
773
S11.03 8 4
7 5
1433 - _ 8 Fitted Surface
Position {mm) —— Dented Surface
Zoom In Polar Plot
Strain [Bend = 15.48%; Membrane = 0.88% | strain [Bend = 15.56%
(dert depth) / (pipe diameter) =

| % fof the pipe diameter) [ ] Double dent

22 [
Pipe diameter mm

Pipe thickness |12.00 |5 mm

Display datain | mm [ Show fitted surface

Fitted radius | 147.28
Feature Max Depth Area Width  Length
| RN 1424750 10250 139.00

The collapse of the pipeline due to falling rocks was measured
three-dimensionally. By performing finite element analysis of the
three-dimensional deformation data, it was immediately analyzed
whether it could be used as it is or whether it needed to be
repaired, which contributed to the early decision on the start of
oil production.
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Wondic Bridge secular variation (painting, bolts and nuts)

Coating film expansion (fragile)

14 10 22

Anti-corrosion treatment
and deformation of nuts

. 041022

2021/5/31 SEIKOWAVE 13



Floating coating film

kel
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Photo of the
target

2021/5/31

Using IMC software “UnitFitness”

Fithess for service of thinned nut

FFS assessment

mllll}fﬂ. (F/Fy)
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sukownve Quantification of changes over time in paint film swelling

As of January 2018

2021/5/31
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As of Jan. 2019

2021/5/31

Coating film swelling, transition of 3D data

As of Feb. 2020 As of Apr. 2021

SEIKOWAVE
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sukownve  Quantifying the degree of swelling of the coating film

As of Jan. 2019 As of Feb. 2020

FO5 FO4

e o
Pipathickness 1000 2 mm e Em
Diplay dela ) | mm [7] Show fited muface e OR Simm
Mw!ﬁﬁl} == Cesclay datain mm &) St fitted sudface:
[ Fostre Vohmsiic Loss Max Depth Ama | Widh Langh (o Fredradus 000 |
-13'4'”}5 145 JIWETE 45E) EIED Festure Volussing Loss  Max Depth  Area Wadth  Length
1623 53 145 000 6000 4200 | R 153 29100 4700 53.00
[} 10156 0.87 19950 1050 15.00 B 1703 152 X000 6000 4200
o852 082 16875 1350 1250 B e 053 2250 2100 3250
105657 077 18300 10.50 1800 12819 0o M35 1150 A5
-3'5-'3'? 0.7 €175 BSD 750 £4.52 081 11900 850 1400
Han 07 BO00 7DD 1200 B 080 T 900 850
2:5 g:; ;:2 5: :z o7 15 030 15678 950 1650
1 4
.51 0E7 EXD0 800 G50
10 [=-Fd 0:66 1375 No0 1250 817 .60 157 450 350
i iR e s — = r= =
: : : 073 056 nm 600 350
-1423 0.55 W00 400 700 ns 056 457 550 usu
"5* F.-?:. ;: ix . oo 05 875 25
=125/31 1= 23 30 o[ e 0% N3 SEKOWAVE

As of Apr. 2021
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S Painted bridge repair work site
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sukmnﬁ“ Thinning due to raindrops

Photo 3D data screen shots

C15-S3.PLY

2021/5/31 SEIKOWAVE 20



SEIKOWAVE Depth analysis

Cross section profile
x|
Method |Modfied ASMEB31.8 |  Help.. |

Longitudinal {zxial) profile Circumferential profile
0.29 0.29
0.000 0.000
30.80 4520 T7.00 10440 1305
-0.51 -0.51
-1.3 -1.3
-2.11 2.1
242 240 B' b
=372 =372
Position (mm) Pasition (mm)
¥ Zoom In I=| Folar Plot
Strain JBend = 10.28%; Membrane = 1.49% Strain |Bend = 12.18%

(dent depth) / (pipe diameter) = |1 A5%
Dert deformation threshaold Iq}.ﬂ 3: % (of the pipe diameter) [~ Double dert
Zero point

¥ |
= |

Pipe diameter [256.00  mm

n

Pipe thickness I?_Zﬂ 3: mm

Display data in Imm "I ™ Show fitted surface

Fitted radius ID.{H]

A

Featurs | Volumetric Loss | Max Depth | Area | Width | Length | |
122379 372 91350 3150 29.00

2021/5/31 SEIKOWAVE
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C15-S3 1mm x 1mm avg.xlsx
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sumwnﬁ‘ Deterioration of bolt rust prevention treatment

Photo 3D data screen shot

2021/5/31 SEIKOWAVE S3G1-ALL-1.PLY
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SEIKOWAVE Remaining volume after cleaning

Height color map Remaining volume of nut

< it

Remaining volume in green square is listed in the table below.

»
»

050 I
Pipe diameter IW mm

Fipe thickness lm mm

Displaydatain [im <] [~ Showfitted suface

Fitted radius Il].l]]

Feature | Wolumetric Loss | Manx Area Width | Len | I
26160.29 3956 117711 3350 3550
2 2339315 101575 3450  29.50

39.53
Remained Max height
2021/5/31 SEIKOWAVE volume 24
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CSV file output, color and graph by Excel

4[] e i o] n]a] o] o] =[] o | s pamgacamana
una FEFEFEE

S3-G 1§E:|Réwmlm m avg.xlsx
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snmwnﬁ‘ On-site measurement of exposure test pieces

Photo of an exposure test
piece

2021/5/31

3D measurement image of exposure test
piece (No shading information)

. Quantification of

the amount of
excitement

or0om I

Fipe diameter mm

Fipe thickness EET}[FDH_@I mm

Fitted radius 0.00

Display datain Show fitted suface

B o= . :
N 03 87.1090 950
o 0z 40123 750
B o 126837 450
B o 96550 400
8 024 200000 5.00

AN

Feature  Max Depth  Area Width Length

1250
750
350
3.00
400

Max height

N

SEIKOWAVE

Area of excite area



sukd;;nﬁ%‘ Weathering steel bridge (progress of corrosion)

2021/5/31 SEIKOWAVE 27



SEIKOWAVE Weathering Steel Bridge Corrosion Evaluation
| [ % i T o il o swie.
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sukowwe  Corrosion level (scoring) evaluation software

3D measurement mmm)  Corrosion evaluation

B ooz —JA hTauA

B ooz IR rox0
Frill RE FT H#5 Plugins ALY

==

Irill RE FJT HA5 Plugins AT

w2 (%3 =k wEle RUER SNSRI = = 1]

i Fiug 3 L FUE

Qe
_EI' LEVEL 3 CORROSION

Iwayahashi-0009.sk

Iwayahashi-0009.sk

Iwayahashi-0008.sk

Twayahashi-0005.skw

Effect: By digitally determining the boundary between the level 2 and the level 3, it becomes possible to objectively determine the
necessity of repair without relying on personal factors.

SETROWAVE 29
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sukowme  Oil tank; visual inspection of side wall plates

- T

A\

2021/5/31 SEIKOWAVE 30



2N Tank side wall:
SHROWALE Problems and solutions for visual inspection

* Challenges of conventional visual inspection: Excerpt from "Safety & Tomorrow*

* All bottom plates are to be measured for thickness, but side plates are to be checked for thickness only when corrosion is observed. If corrosion
is found by visual inspection of the side plate, measure the corrosion depth using a depth gauge, etc., and in the case of the old method tank,
confirm that the residual wall thickness is 3.2 mm or more. If it is less than 3.2 mm, the current Fire Service Act stipulates that repairs should be
carried out. However, it is a self-evident fact that the location selection of the maximum corroded point and the accuracy of the measured
values are affected by the skill level and physical condition of the inspector, and it is confirmed whether the corrosion measurement point
position is the same at the next inspection or not. Often it is unclear. In this way, it can be said that the method using the depth gauge has some

difficulty in grasping the measurement accuracy and the history of corrosion progress.

e Solution by optical 3D measurement method

* The maximum corroded location can be identified by batch measurement on a surface-by-surface basis.
* Data converges within a certain error range no matter who measures it.

* The marking points are converted into data together, and the measurement points are clear.
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sekowe  Shape measurement results around the weld line

2021/5/31 SEIKOWAVE
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SEIKOWAVE Analysis of depth of corrosion

Repaired area
Repaired area P

2021/5/31 SEIKOWAVE
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Depth profile

Method | Modified ASME B31.8

Longitudinal (axial) profile Circumferential profile
0.94 0.94

-2.74 -2.74
Pasition {mm) Pasition {mm)

Zoom In Polar Plot

Strain Bend =12.17%; Membrane = 0.07% Strain Bend =13.09%
(dent depth) [ (pipe diameter)= 1.22%

Dent deformation threshold 0.0 E % (ofthe pipe diameter) Double dent

The maximum wall thinning point is automatically detected, and the wall thinning depth in the
longitudinal direction and the circumferential direction is plotted.

SEIKOWAVE
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suunwnﬁ Corrosion of tank bottom plate (side plate peripheral area)

13432916

10,726332

5.019749

5.313166

2.606553

-0.100000

-2.550000

-5.000000

-7.884856

-10.769772

-13.634657

-16,539543

-19.424429

-22,309315

-25,194201

-28.079036

2021/5/31 SEIKOWAVE




sakowave Boiler internal water cooling pipe damage measurement

KEBRIZELETAMICEDDEADNFEELTNDD, COFRMYILIIT TE, TOEACHEINT (2, T XFRSER AR,

F X KFES0.8mm

I X1g 6.5mm
- T

—|—_— ——

FXEE74.0mm

[] Shaow fitted surface

Depth  Area  Width Leneth
43100 650 7400

2021/5/31 SEIKOWAVE
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FITNESS FOR SERVICE EXAMPLES
COMPLIANT TO WES2820 (JAPAN), API-579
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SEIKOWAVE

Target pipe

(o e Y o I e P o o)

&

——
=

; el

Nominal pipe thickness = 7.2mm
Outside diameter = 165mm
Inside diameter = 150.6mm

2021/5/31

Thinned metal pipe

3D measurement

€8.-C9 €10 €11

Phase-shifted pattern is
projected to the target
surface.

SEIKOWAVE
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SEIKOWAVE

3D data (no texture)

2021/5/31

3D analysis

Corrosion color map

Deepest point = 4.24mm

e
Fipe diameter IF i

Pipe thickness m Hitm

Dizplay data in m W Show fitted surface

Fitted radius IEE.S?

Feature | Max Depthl frea | Wifidth | Lengthl !
424 2283300 20300 11100

SEIKOWAVE
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CSV data of the corroded area
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Enter parameters of the pipe to analyze

IWES 2820-2015

02 WES 2820-2015 REEH

PRI [ e

5 piga

55 EERELE 7] HPL RRT

Tk 8 | E2stilr — 2 | #IERR| stEy —4|

R R

T HERE O FERERR

CRTLEE O FEMREERE O TR E

O ERFEMR C MERIER

TIEF LR S D FEES [nm)
ZoFREZ tnom [mm]

F1ZE Oi [mml

FEEIFFE T WA [mm]

“ EBEE

O REMESD

1,000.00
720
150

0.oo

FT-EBLE

L B S E ERD 1R FRER © FEE & SLER L
S A R TETE
i EL_JI v -EEL, ‘Jtnom
,"|'\
D,

8 [ASME 5A-516 60 Plate Carbonstes|
sFlEE [C) 3800  FEEE p [MPal

& D5k FRAT LA H
© FA—RAFFAFRATL A

VM OFER RS NEE BT E S
FFES ARG [MPa) (] 1010 450

O MOIENERTEER

(%) BEETIEEICH I 5 18 ¥ R BERESEEBEETS

PIER SHEB b FIATE
— i E [mm] | 000 | 000 B EES [m] S .
TR [mm] | 000 | 0.00 R | 100 | 1.00

Use “Uni-Fitness” by IMC

Standard to use for
evaluation are

* ASME FFS-2 / API-579

English version is also
available.
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Load CSV data of thinned area

IWES 2820-2015

02 WES 2820-2015 BFEH

K| <> || e

5 piIzE

55 BERERE HPIL RRT

ik 8 ESEHAEIT —& | ¥EER| stEr 4|

EZHIEE o [FEETAIS
S ESAIEE & FHESAEE  C YIL—F C1 G2 C3 G4 G5 C6 C7
M1— -
M2 —4 =
#7578 ] N o
S| 5 73 87 ExcelT — 5@ BE{H T | M5 A
1) b R 300 2 62 3DSLS — S0 BAM [ mrEoRERO&S
71 el bl | WHTEID B EED 48
C1 c2 c3 C4 5 C c7 ca Co c10 c11 c12_ |G -]
firE 0.00 3.00 6.00 500 1200 1500 1800 2100|2400 2700|3000 3300
0.00 719 720 718 718 720 721 722 724 725 727 728 727
M2 262 716 716 718 717 719 721 723 724 725 726 726 727 —
M3 524 716 717 720 717 720 721 722 724 725 726 724 727
W4 786 717 718 718 718 721 721 722 723 724 723 726 727
M5 1046 718 717 717 716 718 721 722 723 721 725 724 725
hEi 1310 716 715 716 720 717 720 721 721 720 723 724 723
M7 1572 710 715 715 717 7.20 718 719 720 7.20 724 725 724
hE 1834 712 712 715 715 717 718 720 718 721 721 722 723
YE) 2096 714 712 714 718 717 717 717 719 7.20 720 721 721
i1 O 2358 710 710 714 715 714 715 716 718 719 720 720 720
N1 1 2620 712 710 711 713 714 715 714 716 718 720 718 719
M1 2 2882 712 708 711 711 712 714 715 714 715 717 718 720
1 3 31 44 711 710 7.08 7.08 711 712 713 713 713 715 717 717
M1 4 3406 711 707 7.07 7.08 711 711 714 714 715 713 715 718
M|15 36 68 7.08 7.06 7.07 7.06 7.09 710 710 712 712 714 713 715 f
4 »
2021/5/31 SEIKOWAVE
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SEIKOWAVE Evaluation result

[WES 2820-2015 02 WES 28202015 REEH ﬂﬂﬂﬂ 28 /| o8
|5 15128 55 EERHEA A HPI RRT

| Foth t18 | EasHR7 -4 HEBR |stEr 2|
tFCA [mml 0.00 tmin_s [mm] 180 tmin G [mml 360 trmm [mm] 306

2mEEFE GREESRIEL
Pass q BEF o] A tam_5 [mm] 339
tc [mm] 720 tam C [rmml 343

tam S — tFCA [mm] 09 * tmin_C [mml

3.38 »= 324

tam_C — tFCA [mm] 08 ® tmin S [mm]

343 »= 1482

tram — t_FCA [mm] 05 * tmin [mm] trarn — tFCA L]  Max ( 02%tnor, 2 50mm] )
306 »= 1.80 306 = 25
#AE CTP [mm] ——ctPs ——- g 71 GTP [mm] - ctPc - trd
8.0 80

'W'ﬁ'"i"' """"""""""" :;F‘“‘-W o ""'T""" """""""":; """""""" ?‘ﬁiﬂﬂ

6.0
i \,l"- ) f/
0 \ P aal o o et N A
ot voONS
20 20
0.0 0.0
0.0 432 26.4 129.6 172.8 216.0 0.0 451 90.1 1352 180.3 2253

2021/5/31 SEIKOWAVE
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EXAMPLES OF CONCRETE STRUCTURE
MEASUREMENT & ANALYSIS



SEIKOWVE | Damage on concrete bridge

Measurement by 3DSL-Rhino 3D data

»

1 2485 N

al time for measurement and analysis is less than 1 minute.

2021/5/31 SEIKOWAVE
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SEIKOWAVE Visualization with color map

Depth map Depth Profile

Longitudinal (zxial) profile Circurmferential profile
-5.00 -5.00
A a B
-1.00 -1.00
0.000 0,000
20 166.40 24560 . 416.0 86.90 173.80 28070 34760 345
3.00 3.00
.00 7.00
B 11.00 Vertical profile 11.00 b Horizontal profile
15.00 15.00
Position {mmj} Position (mmj}
pm—————— v
Feature :‘u’ulumetric Loss :I'H'Iax Depth Area Width  Length
544603.10 }11.65 176505.00 43050 410.00
0.00 337.00
03 0.00 \ 231.1
Lost volumn

M

500 I

2021/5/31 Ref. height (zero) SEIKOWAVE 46




Swelling on concrete wall

N
SEIKOWAVE

Area to analyze

Measurement

47

SEIKOWAVE
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Visualization of swelling

4| Dent Analysis (ASME B

Longitudinal (axial) profile

Circumferential profile

1.65

0.70

38280 51 638.0

0
-0.25
-1.18

-2.14

1.59

0.66

57.30

0.28

121

-2.15

-3.08

286.5

114.60

171.90 2292

2021/5/31 SEIKOWAVE
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Crack on concrete
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SEIKOWAVE Visualization of crack

Method |Modified ASMEB318  ~|[ Help. |

Longitudinal (zdal) profile Circurmferential profile
013 013

0.05 0.05

0.000
-0.03

0.000

003 60 69.90 93.20

116.5(

-0.12
0.20 -0.20

-0.28 -0.28

Pasition (mm} Paosition (mm} :
Zoom I ] Polor Plot 0.14mm [
, .
Strain |Bend = 0.49%; Membrane = 0.64% | Strain | Bend = Infinity % T
Dent Length (mm) = 36.500 (dert depth) / (pipe diameter) = ——

Fipe thickness i4m E“:: mm

Fitted radius 0.00

Sampling interval: Longitudinal ID.&I] ‘]

Feature Max Depth Area Width Length

B 57500 300 200
B 0.2: 107500 550 200
| B3 024 417500 600 7.00
| I ¢ 00000 050 050

B 0o 05000 050 150

Open file after exporting

2021/5/31 SEIKOWAVE



SEIKOWAVE Damage on concrete after earthquake

3D data Color map

2021/5/31 SEIKOWAVE 51



SEIKOWAVE Profile of concrete surface

"+ Dent Analysis (ASME B318)

|

1 | Modffied ASME B31.8

Longitudinal {edal) profile Circumferential profile
16.85 16.85

10.08 10.08

3
0.000
-3.46

3.3
0.000
-3.46

63.00 84 80

-10.23 -10.23

-17.00 -17.00

Paosition (mm) Pasition (mm)

Zoom In ar Plot
Strai = kR f.r':.-"_' = E:. Strain | = ity %
Strain |Bend = 55.45%; Membrane = 7.38% Strain | Bend = Infinity Pipe diameter Tl
Dert Length {mm}) = &2.500 {dent depth) / (pipe diameter) = = =
Pipe thickness | 20.0000 = mm
- . Display data in [7] Show fitted surface
Sampling interval: Longtudinal (0.50 =={mm  Circumferential |0.50 = mm E]

Fitted radius  0.00

Feature Max Depth Area Width Lenath

[Dcwnsample 'ldeha radius v][ Export Report l Cloze - 17.00 1618569 1400 1200
B 1334 1432938 1150 1350
| 03 1072 323608 1150 3.00
B o 225000 650 350
[ RORH 241036 500 500
BB 550 230826 750 350

Open file after exporting

2021/5/31 SEIKOWAVE
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SEIKOWAVE

3D data

2021/5/31

Damage of concrete surface due to
Reinforcing bar swelling

Courtesy by Prof. Kitano, Nagoya Univ.

Color map

SEIKOWAVE

Pipe diameter mm

Pipe thickness 543% H: mm
Display data in E] [ Show fitted surface
Fitted radius 0.00

Feature  Wolumetric Loss Max Depth  Area Width
B sase000 1773 225122500 235.00
BN sz 70 1623 6663.7500 11200

03 29788750 1481 2872500  25.00
N c:sz0240 13.04 659.7500  40.00

Lenath
97.50
59,50
1150
1650

\

Volumetric loss

53
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Damage of concrete surface due to
Reinforcing bar swelling

[

R Lx]

|
|

2021/5/31

1 | Modffied ASME B31.8
Longitudinal (z<ial) profile Circumferential profile
154 154
0.000 0.000 o §
65.70 13140 19710 28280 32354 156.00 A234 S0 3 0. O
-2.32 -2.32 (R
-B17 -B.17
-10.03 -10.03
-13.83 -13.83
1773 -17.73
Position (mm) Paosition (mm)
Zoom In ofar Plo
Bend = 32.20%; Membrane = D.67% Bend = Infinity
(dent depth) / (pipe diameter) =

Dent deformation threshold (0.0 |2 % {of the pipe diameter) [7] Double dent

Sampling interval: Longitudinal 0.50 = |mm  Circurferential [0.50 : mm

Downsample delta radius

[¥] Open file after exporting

Deepest =17.73mm

ol P

oo [

Pipe diameter mm

Pipe thickness |50.0000 [2-| mm

Digplay data in

Fitted radius 0.00

W

-

[T Show fitted suface

Feature Volumetric Loss Max Depth  Area Width  Length

B s es000 17T
B ca3s17700 1623

03 2328.3750 14.81

i B 520240 13.04

SEIKOWAVE

225122500 23500 97.50
6663.7500 11200 5950
2872500 2500 1150
6237500 4000 1650
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Cracks on the asphalt pavement

SEIKOWAVE
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SEIKOWAVE Cracks on the asphalt pavement

Local analysis
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Cracks on the asphalt pavement
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Cracks on the asphalt pavement

Colored only for 4mm or deeper

SEIKOWAVE
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sekowave Analysis of Seismic isolation foundation concrete

Using a software, only voids with a depth of 0.5 mm or more and a length of 5 mm or more
are colored, and the total area and area ratio are calculated (conventional manual work).

Total time for measurement and analysis is less than 30 minutes

- L]
i & ’ - e = —a < :
- ' _'..I -
e - e P - 2
L) — — "
s G
“« - ¥ - - i
L= < ”
L o - . = - e
“_1 AT - 5 . -
% s -~ -
R . - - > & b
ant F .
- oa % . pk \
. . @ ; .

1,000mm

A
v
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& N, All-around measurement and wear analysis of
SEIKOWAVE : . .
ship mooring chain

Wear location

C2M sigred distances
1743

15.25

1307
1158
1089

CaM signad distances = -3.26 C2M signed distances = -2.31

871
752
6.54

4.36
327
218

Z2M signed distances = -11.40]

a.co

-143

iy 2o
C2M signed distances = -4.22
-,

-5.73

|C2M signed distances = *7‘41| -7.16

8.59

: -10.02
£ 2M signed distarces = -5.98 Bottom 1145

Total time for measurement and analysis is less than 30 minutes

Corrosion location
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SEIKOWAVE Inscription on the stone monument

Measurement 3D data

Total time for is less than 5 minutes

2021/5/31 SEIKOWAVE 61



s;.m“ Clarification of the inscription on the stone monument
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SEIKOWAVE Conclusion

* Problem-solving proposal

— Digitization and visualization of inspection points by pattern light projection
* Measurement from a damaged surface is possible

e By 3D coordinate conversion of the target location
— Color contour diagram (visualization)
— CSV file (quantified) for each grid
» Easy to understand the progress of deterioration

— From subjective judgment to objective judgment by numerical value

* By standardizing equipment and analysis means, anyone can obtain almost constant results.
— Can be a trump card to solve the shortage of local human resources



L Z2N

SEIKOWAVE

2021/5/31

Contact

Minoru “Mini” Niimura

Managing Director, Seikowave K.K.

m.niimura@seikowave.jp

SEIKOWAVE
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