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AVIATION SAFETY COUNCIL 



TAIWAN AVIATION SAFETY COUNCIL

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

ÅASC determines the probable 
causes of the accidents and issues 
flight safety recommendations . 



MAJOR TASKS OF LAB

ÅOccurrence site survey, data mapping

ÅFlight Recorders readout and analysis

ÅPerformance analysis

ÅEngineering supports 

ÅResearch and development in 

investigation technology Cockpit Voice Recorder, CVR

Flight Data Recorder, FDR



WHY TO IMPLEMENT 3D 

SCANNING TECHNOLOGY



BACKGROUND

ÅWhile 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

Aerial Survey by G/A (public A/C)

About 20 survey points, spent 2 days

Impact point

all of survey results are integrated into

3D GIS (Geographical Information System)



SITE SURVEY



FACTUAL DATA OF THE CRASH SITE

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

ÅThe 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



UAS SYSTEM (ASC 3rd UAS)

Å3DR SOLO portable UAS

ÅWeight (+battery & payload) 1,800g 

ÅMax flight speed 15m/s

ÅMax flight altitude 6,000m MSL

ÅMax flight height 120m AGL

ÅFlight time 15 -20 minutes 
(approximate)

ÅOperation range: 800m (Line of Sight, 
factory standard) 

ÅPayload: GoPro4 12MP photo / 4K 
video

ÅAutopilot system: ArduCopter (open 
source)



PHOTO STITCHING & GIS MAPPING

ÅPhoto stitching

ÅGeometric Ref.

ÅGlobal Mapper

ÅGoogle Earth 



PHOTO STITCHING & GIS MAPPING

Pix4D Mapper



CASE STUDY ATR72 ACCIDENT (2014)

UAS aerial survey ~ 2 hour (several days after this accident happened)

GPS site survey ~ Half a day



CASE STUDY ATR72 ACCIDENT (2014)



WRECKAGE SCANNING



FACTUAL DATA OF THE WRECKAGE

ÅIn some cases, the wreckage is heavily damaged.

Å3D scanning technology is implemented to record 
the wreckage. 

ÅFurthermore, 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

VATOS I Optical Scanner (in -house)

VMantis Vision F6 Smart Scanner (portable)

V3D Laser Scanner



3D MODELING VIA CAMERA & PIX4D



3D MODELING VIA CAMERA & PIX4D



WRECKAGE SCANNING

3D Modeling via Camera & Pix4D

ATOS I Optical Scanner ( in -house )

Mantis Vision F6 Smart Scanner (portable )

3D Laser Scanner



OPTICAL 3D SCANNING

Å3D Scanner is based on the principle of 
triangulation. Projected fringe patterns are 
observed with two cameras. ATOS 1 2M

ÅA polygon mesh of the object s 
surface is generated, and the 
point data are transformed to 
surface model. Then, we could 
create CAD model for further 
analysis, like FEA analysis

ÅHighly accurate 3D data

ÅFull- field deviation to CAD

ÅSection based analysis 



CHINA AIRLINES FLIGHT 120

ÅAugust 20, 2007

ÅNaha Airport in Okinawa, 
Japan

ÅWhen 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.



TRACK SCANNING



GENERATE SURFACE MODEL

1 Scanned point 

data

2 Mesh group

3 Build a solid body

4 Sketch



GENERATE SURFACE MODEL

Point data

CAD  model



Scanned point data

CAD model



FRACTURE ANALYSIS



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



WRECKAGE SCANNING

3D Modeling via Camera & Pix4D

ATOS I Optical Scanner (in -house)

Mantis Vision F6 Smart Scanner (portable)

3D Laser Scanner



MANTIS VISION F6 SMART

ÅAccuracy: 0.2%~0.1 % upon 
scanning distance

ÅAmbient lighting: From 
complete darkness to 
daylight

ÅDepth of field: 4.5~0.5m

ÅVideo frame rate: 8 fps

ÅExposure time: 0.04~0.005s

ÅData acquisition speed: 
640,000 points/s

ÅDimensions: 32x12x4.5cm

ÅWeight: 1 kg

ÅCalibration: No special 
equipment required



F6 SMART SCANNER FEATURES

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

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

ÅOnly for small part, especially below 5 cubic meters.



AN UH -60M BLACK HAWK 

HELICOPTER CRASHED

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.



WRECKAGE INFORMATION

ÅAfter 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.



WRECKAGE 3D SCANNING



3D COMPARISON

Å3D point cloud of wreckage 
would be compared with the 
original surface model.

ÅThrough 3D compared, we know 
only 50 % wreckage was found.



WRECKAGE SCANNING

3D Modeling via Camera & Pix4D

ATOS I Optical Scanner (in -house)

Mantis Vision F6 Smart Scanner (portable )

3D Laser Scanner



FARO LIDAR

ÅWeighting is 4.2kg.

ÅExpensive, but portable, 
large -scale, and high -
accuracy 3D Measurement.

Å9 working stations are set 
around the AS -365 
helicopter in this case study.




