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A closed-loop multi-system demonstrator
for advanced optical measurement
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Primary activity breakdown
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Support and advice for
implementation of state-
of-the-art technologies in

manufacturing settings

Led by Coventry Led by the University of Led by Loughborough
University Nottingham University

Underpinned, supported and informed by industrial partners

Fundamental research
and development of novel
technologies

Training and education in
metrology
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Demonstrator for advanced
optical measurements

Maximum measurement volume:
0.5mMmx05mx0.5m
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Hardware implementation SOMGLTEE

Translation stage Rotation stage

Photogrammetry + fringe projection systems
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Monochrome camera

Main structure complete
P + 12mm lens Baseplate
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Motion control DML TR
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Photogrammetry systems are static
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Software pipeline implementation MG
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Talk session 1 Poster #2 ---------- .,I * "o uncertainty
Samanta Piano Zhongyi Michael Zhang N e
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Optimisation: view planning approach

Triangulation-based
Point-based

Techniques
I CAD model surface sampling
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Zhang H et al. 2020 Optimisation of camera positions for optical coordinate measurement based on visible point analysis Precis. Eng. 67, 178-188

. University of Loughborough Coventw\\\\ % UK Research P U M"JLANDS CENTRE

Nottmgham Umversnty Univer and Innovation e *® For Data-Driven Metrology

UK | CHINA C MALAYSIA




3D METROLOGY
‘ DM& G CONFERENCE

Fringe projection measurements

Stereo pair 1 Stereo pair 2

Checkerboard Camera Three-dimensional

parameters reconstruction

Each camera-

Global frame .
projector a stereo
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images

Triangulation
Capture principle
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Projector
parameters

ICP and fine
registration of

Absolute phase :
point clouds

(temporal phase
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Shaheen A. et al. 2021 Characterisation of a multi-view fringe projection system based on the stereo matching of rectified phase maps Meas.
Sci. Technol. 32 045006
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Feedback tools (performance indicators)

Coverage ratio

93%
« Measured data
I Covered triangle
92.5% - (’1) Il Uncovered triangle
2 20 ’
9294 @ 1
& g 10
® N 0+ S2%
91.5% 5 i)
-y l\}\
40
91% 20
D
y / mm 8%

Schematic modified from: Sofia Catalucci et al. 2022 Smart optical coordinate and surface metrology Meas. Sci. Technol. 34 012001

Sofia Catalucci et al. 2020 Measurement of complex freeform additively manufactured parts by structured light and photogrammetry Meas. 164
108081
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Work in progress:
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L Talk session S1: Samanta Piano f

Determining the 6DOF pose of a manufactured part
from a stereo image and CAD model

Poster #2: Zhongyi Michael Zhang

A novel method for
point cloud-to-point cloud
registration
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Conclusions and takeaways M e ey SDMOESERS

*** Work in progress: system integration

¢ Novelty: Combination of multiple research projects
Into one system

¢ Continuously updated with future research projects

{%E%* 2023: Open Day and invitation to showcase demonstrator to industry
partners and researchers interested with collaborations.
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Questions?
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Thank you for listening

Thank you to all members
Manufacturing Metrology Team / MCDDM

samanta.piano@nottingham.ac.uk

francisco.hernandez@nottingham.ac.uk
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