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ATaiwan Aviation Safety Councill

AWNhy to implement 3D scanning technology
ASite survey

AWreckage scanning

Aconclusion
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AASC was established on May 25, 1998 as an
Independent investigation agency , responsible
for all civil aircraft, public aircraft and ultra  -light
aircraft accident investigation.

AASC determines the probable
causes of the accidents and issues
flight safety recommendations
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MAJOR TASKS OF LAB

AQccurrence site survey, data mapping
AFlight Recorders readout and analysis
APerformance analysis
AEngineering supports

AResearch and development in
Investigation technology
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BACKGROUND

AWhile an accident takes place, investigators need
to survey and record all factual information at the
crash site. Some crash site is located in high
mountain area. Investigators only took GPS and
camera to record limited factual information.
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BACKGROUND

3D model
Interview
Site survey
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GPS track a

Aerial photo
DTM

all of survey results are integrated into
3D GIS (Geographical Information System)
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FACTUAL DATA OF THE CRASH SITE

ADrone and photogrammetry software are used to
create orthophotos and 3D point cloud of the
crash site.

AThe GIS mapping layers comprise ground track of
the aircraft, position of the wreckage, aerial
Images, and 3D terrain data .

vGPSand digital camera

VUAS (Unmanned Aircraft System) system
v3D Laser Scanner
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UAS SYSI (ASC 3rdl UAS)

A3DR SOLO portable UAS

AWeight (+battery & payload) 1,8009g
AMax flight speed 15m/s

AMax flight altitude 6,000m MSL
AMax flight height 120m AGL

AFlight time 15 -20 minutes
(approximate)

A Operation range: 800m (Line of Sight,
factory standard) ¥e il

A Payload: GoPro4 12MP photo / 4K
video

A Autopilot system: ArduCopter (open
source)
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PHOTO STITCHING & GIS MARRINGS:

APhoto stitching

AGeometric Ref.
A Global Mapper
A Google Earth
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PHOTO STITCHING & G5 MAERING:

4500 m
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CASE STUWDY /ATR72 ACT DENT (2014)

rram ... .

Terrain

Profile

Top view
Of Crash Site

WU ai ,’4 @ Right wing part &
B 1 st impacted building IS r'* = PAX door
2° impacted building : — SN = @ Tail cone
B9 3 impacted building  §8 : ‘ Kia's' W% © After cabin fuselage
B An electric pole | ¥ oo 1 = | QAR fuselage
© No. 2 Engine
0 Stabilizer
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CASE SIMUDY AITR72 ACC D (2014)
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WRECKAGE SCANNING




y 3D METROLOGY
3DMC CONFERENCE

FACTUAL DATA OF THE WRECKAGE

Aln some cases, the wreckage is heavily damaged.

A3D scanning technology is implemented to record
the wreckage.

AFurthermore, the comparison of the measured
data with CAD data or between two measured
data sets would show the deformation of the
aircraft .

v3D Modeling via Camera & Pix4D

VvATOS | Optical Scanner (in -house)

v Mantis Vision F6 Smart Scanner (portable)
v3D Laser Scanner
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3D MODELING:VIAA CAMERA & PIX41D
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3D Modeling via Camera & Pix4D

ATOS | Optical Scanner ( in-house)

Mantis Vision F6 Smart Scanner (portable )
3D Laser Scanner

WRECKAGE SCANNING
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OPTICAL 3D SCANNING;

A3D Scanner is based on the principle of
triangulation. Projected fringe patterns are
observed with two cameras. - ATOS 1 2M

AA pol ygon mesh o
surface is generated, and the
point data are transformed to
surface model. Then, we could
create CAD model for further
analysis, like FEA analysis
AHighly accurate 3D data
A Full-field deviation to CAD
A Section based analysis
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CHINA ARLUNES FLIGHT 120

AAugust 20, 2007

ANaha Airport in Okinawa,
Japan

AWhen the B737 -800 aircraft
retracted the slats after
landing, the track
punctured and made a
hole. A fire started when
leaked fuel came into
contact with high -
temperature areas on the
right engine.
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TRACK SCANNING
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GENERATE SURPFAT

1 Scamnedjpointf 3 Build a solid body
datan




GENERATE SURFATEWMODEL

Point data

CAD model
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FRACTURE ANALYSIS
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A Furthermore, the comparison of the measured
data with CAD data or between two measured
data sets would show deformation of the
aircraft.
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3D Modeling via Camera & Pix4D

ATOS | Optical Scanner (in-house)

Mantis Vision F6 Smart Scanner (portable)
3D Laser Scanner

WRECKAGE SCANNING
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A Accuracy: 0.2%~0.1% upon
scanning distance

AAmbient lighting: From
complete darkness to
daylight

ADepth of field: 4.5~0.5m
AVideo frame rate: 8 fps
AExposure time: 0.04~0.005s

A Data acquisition speed:
640,000 points/s

ADimensions: 32x12x4.5cm
AWeight: 1 kg

A Calibration: No special
equipment required
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F6 SMART SCANNER FEATURES

ALightweight : 1kg, and allows longer time of scanning
to a user while scanning and moving around an object.

AFast: allows fast data decoding and live preview and
segment registration.

AOnIy for smaII part, espeC|aIIy below 5 cubic meters.
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On February 5, 2018, the National Airborne Service
Corp conducted an emergency medical service flight
with an UH -60M Black Hawk helicopter, totally 6
persons on board. At midnight, the helicopter took off
from Lanyu Airport and lost contact with the control
tower later.

AN UKH-60M! BILACK FAWIKK
HELICOPTER CRASHED
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WRECKAGE IINFORMATIONI

AAfter more than two months of underwater
recovery operation, the main wreckage was
recovered on April 12. The wreckage recovered
was the middle section of the occurrence
helicopter, approximately 25 x 12 x 12 feet in size.
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3D COMPARISON!

A 3D point cloud of wreckage |
would be compared with the
original surface model.

AThrough 3D compared, we know
only 50 % wreckage was found.
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3D Modeling via Camera & Pix4D

ATOS | Optical Scanner (in-house)

Mantis Vision F6 Smart Scanner (portable )
3D Laser Scanner

WRECKAGE SCANNING
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FARO LIDAR

AWeighting is 4.2kg.
AEXpensive, but portable,

large -scale, and high -
accuracy 3D Measurement.

A9 working stations are set
around the AS -365
helicopter In this case study.

Measurement speed (pls/sec): 122,000 / 244,000 / 488,000 /

976,000

Ranging emort: *lmm

Angular accuracy®: 19 arcsec for vertical/horizontal
angles

3D pasition accuracy?: 10m: 2mm / 25m: 3.5mm

Coler unit

Resolution: Up to 165 megapixel color

High Dynamic Range (HDR): Exposure Bracketing 2x, 3x, 5%

Parallax: Minimized due to co-axial design

Deflecti c

Field of view (vertical’/horizontal):300° / 360°

Step size (vertical/horizontal): 0.009° (40,960 3D-Pixel on 360°) /
0.009° (40,960 3D-Pixel on 340°)

S Max. verlical scan speed: 97Hz
Laser (optical fransmitter]
Laser class: Laser class 1

9 Wavelength: 1550nm
C Beamn divergence: 0.3mrad (1/e)

Beam diameter at exit: 2.12mm (1/e)
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