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Company & Team
Introduction

The world’s hardest-to-hire jobs are becoming the world'’s
largest robotics market. This is where dConstruct steps in.

Vision
To shape our world where intelligent robots empower every
organisation to deliver more with less.

Mission

We design and build robots that observe like human, think
like experts, and act with context — enabling industries to
achieve human-level service with machine-scale efficiency.



LIDAR Technology and Application
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What is a Point Cloud?
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Point Cloud =
Collection of Points

Each point contains
xX,v,z,r,g,b,..}




What is LIDAR
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Where is it commonly found?
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How does it work?

LIDAR
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Objects

Similar concept as a
measurement laser.

Measure distance by using
distance travelled by laser




2D vs 3D LiDAR

ZONE 0: - | 3D LiDARs provide rich 3D scan

ZOHE 1:

of the environment.

2D Lidar
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How can we make use of the LIDAR readings

Raw LIiDAR Readings Color Point Cloud
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Raw Sensor
Readings
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Motion Correction

Original Point Cloud Compensated Point Cloud

Important steps

for mobile scanners
to clean up scan
information

Distorted wall correction

Al-Nuaimi, A, Lopes, W.B.,, Zeller, P., Garcea, A, Lopes, C.G., & Steinbach, E.G. (2016).
Analyzing LiDAR scan skewing and its impact on scan matching. 2076 International
Conference on Indoor Positioning and Indoor Navigation (IPIN), 1-8.
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Alignment

Corrected Scan Data
One LIDAR Reading after

Alignment

motion correction

Minimize distance between each point
in scan frame to the map database

Add to Database

v

oC

Position of Current Frame
Estimated position for
metrically consistent
point cloud

A

Map Database
Accumulation of Previous
3D Scan Frames
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Accumulate for next frame



Loop Closure
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Error accumulates
over time
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Loop closure corrects
the error

e b s b

SLAM is an estimation
Process.

Error accumulates over
time. This is called "drift".

Loop Closure detects
similar Environment and
correct all accumulated
position error.



SLAM in Action
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Colorize Point Cloud

Leverage camera-LIiDAR
Calibration to colorize
point cloud

Snena o b1 Y Pt 00 ae # et an s
Ao PP APt ot moeen s ae
30 1 A v

All rights reserved, Copyright dConstruct Group of Companies



How's Accuracy measured

Relative Accuracy (Precision) Absolute Accuracy
« Concernswith the dimensions of an object. * True global position in the world.
« Example: Measurement of chairs, tables, walls « Example: position of control points
« Comparison between static scanner vs 3D « Comparison between surveyed control
SLAM Scanner points and 3D SLAM Scan Data
o Aligned

o Calculate the nearest distance between
the 2 scans
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Applications of 3D Point Cloud @
4 N N

- . . Measurement
Dlgltal ArChl\"ng Scan -> Make measurement. Time-saving as does
Have a digital record of physical environment. not have to measure one by one. At the time, can
Present vs Past Comparison always refer to existing scan for new
measurement

N NG J
4 Y N
Annotation + Segmentation

Quickly annotate in 3D environment. Automatic Scan'tO'BIM
classification of objects/classes (eg vegetation, Quick physical - digital comparison
road, building)

% v J
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Digital Archiving (3D Past vs Present Comparison)

Point Cloud Comparison

E

1 Added ®
Coverage: 6.40 % (4,189,643 Points)

0§ Removed ®
Coverage: 1.92 % (1,255,905 Points)

0 Unchanged ®
Coverage: 91.68 % (60,027,258 Points)
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Measurement

File Help
[ Point Cloud Editor JW SLAM Processor & Scan Manager i@ AutoDev & Calibration Toolbox Il BenchMark ToolBox

iHD@ @ X YUZy& WMEAM & IR X

= Toolbar =
@0 Ox Ov Oz
Loaded File List

@ *evel6

I Notes o Ruler

= Keyframe Viewer

No. of frames: 3515
Selected Frame: 15
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INnsert measurement video
Scan -> Make measurement.

Time-saving as does not
have to measure one by one.

At the time, can always refer
to existing scan for new
measurement. No need to
revisit physical sites (which
may be inaccessible)



Annotation & Segmentation

* Insert Annotation
& Segmentation Feature

* Quickly annotate in 3D

Scan2BIM | e environment.

 Completion % | « Automatic classification of
*/Deviation Min/Ra » objects/classes (eg
vegetation, road, building)

12m
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Scan-to-BIM

[& Point Cloud Editor M d. ASHPack Manager & Scan Manager i AutoDev @ Calibration Toolbox & Settings BN About & Help
. . ™ ’
BB L iHDX@E Y25 W -~ H

= Toolbar b
H BIM Manager @ Ox Oy Oz
BIM Volume

BIM Info -

Scan-to-BIM Comparison
Overall R

F e o Scanned Volume * |nsert Scan-to-BIM
Comparison Details . » pAnna o e > - ; . 2005 r“3

Bl = Comparison Video

¥ Model 468
v walls 5.41
¥ Basic Wall 541

¥ _C.PL5_Plaster / Skimcoat_CMO01 2430
Aasic wall [3571500) 6120

* Quick comparison between
physical and digital models

* Progress tracking

Selected Object Details 2

Basic Wall [3571500] 3 :
e « Align to specific BIM items

237

3. COMPARE

Scanned data with BIM
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Contact Us
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b ‘ 0 Follow us on LinkedIn

@dConstruct Robotics

JC

dConstruct.ai
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