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AERIAL ARCHAEOLOGY
L OVERVIEW

0 Imagery acquired from a certain altitude

Aerial

RADAR and ALS (LIDAR) data archaeology
airborne multi/hyperspectral scanning

vertical (high-altitude) photography

oblique (low-altitude) photography

> relatively low-cost and straightforward

> low-flying small aircraft

> (digital) still camera . =

O O O O
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AERIAL ARCHAEOLOGY A
L OBLIQUE RECONNAISSANCE AND GEOCODING

0 Random |
Image location Aerial

archaeology

o Fast workflow

Q 2 options
o log flight path —synchronise

o physical connection (external or built-in)

=
. £
Geocoded image
(geotagging — location stamping)
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AERIAL ARCHAEOLOGY gt
L GEOCODING

Aerial
archaeology

Hardware
solution

Software
solution

Example
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AERIAL ARCHAEOLOGY gt
L GEOCODING

tion and ¢

Aerial
archaeology

Hardware
solution

Software
solution

Example
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AERIAL ARCHAEOLOGY A
L EXTERIOR ORIENTATION

o Problems

; Aerial
O camera location

archaeology

o only postion (sometimes heading/yaw)
0 inaccurate heading

0 Needed

0 accurate description of area photographed

!

O exterior orientation
o0 3coordinates Xy, Yo, Zo
o 3anglesroll (w), pitch () and yaw (k)
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AERIAL ARCHAEOLOGY A
L PROJECT AIMS

0 Low-cost solution

Automatic Geo-Referencing and Ortho-Rectification of Aerlal
Archaeological Aerial Photographs archaeo|ogy

o Sufficiently accurate

0 Exterior orientation in Exif

nly Altamatiog I fatencing, however 3 tima
aecial image archivas e crowded with non geo.refarenced photas.

o Software for 3D display — = i

amphitheatre Roman Carmuntum

available from

o Initial parameters for e || 2= || S
auto-orthorectification o
o ORIENTAL
o P28 -CIPA2013-205

o focus on details on
the ground. and not on fness for gec-relerencing
qub oy cmgitaly unkncwn rotation

rd 2% 3 kndamental
g ang
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HARDWARE SOLUTION A
L APM 2.0

o APM 2.0:

o ArduPilot Mega

o integrated GNSS, IMU
& magnetometer

Hardware
O €200 solution
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HARDWARE SOLUTION A
L APM 2.0 + OPENLOG

o APM 2.o0:
o ArduPilot Mega

o integrated GNSS, IMU
& magnetometer

APM 2.0

Hardware
0 Openlog
‘ o IMU: 200 Hz

o Magnetometer: 8o Hz
0 GNSS:gHz
0 €30

OpenlLog

800 1 . Jee ‘ |
l :
: i 0ESQ NY K
il o o aezcvaam.v
o TV, ;
= pETY

R
‘.EHN o H/u 6

Raw data logging
Serial connection
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HARDWARE SOLUTION
L APM 2.0 + OPENLOG + D300

]
L4

OpenlLog

Raw data logging
Serial connection

Slide 12

APM 2.0

Power supply
Synchronisation

o APM 2.0:

o ArduPilot Mega

o integrated GNSS, IMU
& magnetometer

O €200

0 Openlog
o IMU: 200 Hz
o Magnetometer: 8o Hz
0 GNSS:gHz
0 €30

o Camera
o Nikon D300

03/09/2013

Hardware
solution
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HARDWARE SOLUTION A
L APM 2.0 + OPENLOG + D300

Flash sync

terminal
Ten-pin
"CIMNoO
L te Hardware
< terminal solution

Slide 12 03fog/2013



SOFTWARE SOLUTION A
L GNSS/IMU POST-PROCESSING

MATLAB

(SIS

i=IMU
e @ =magnetometer
g=GNSS

Read raw data

.
o

w

e
f
i
i
i
i
i
i
i

[T S S SR SR )

Software
solution
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SOFTWARE SOLUTION A
L GNSS/IMU POST-PROCESSING

Magnetometer calibration

MATLAB

Software
solution

Calibrate raw data

Rohdaten
vom QSD makierte Rohdaten
+  Bias-Modell
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SOFTWARE SOLUTION W S
L GNSS/IMU POST-PROCESSING

MATLAB

Aerial
archaeology

Read raw data

Hardware
solution
Calibrate raw data
Software
o strap down algorithm with sensor fusion solution
Calculate orientation

0 mounting calibration

ETNIIE

Store results
Exif, *.GPX, *. XMP
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SOFTWARE SOLUTION A
L MOUNTING/BORESIGHT CALIBRATION

0 Coordinate reference system camera vs. APM 2.0

o translation + rotation
a0 Coordinate transformation: APM 2.0 = image

APM 2.0 CRS

Software
solution

Camera CRS :

came‘a body
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SOFTWARE SOLUTION A
L MOUNTING/BORESIGHT CALIBRATION

0 Coordinate reference system camera vs. APM 2.0
o translation + rotation

o Coordinate transformation: APM 2.0 = image

Orientation APM 2.0 Photo orientation (GCPs)
Software
Mounting calibration solution

Exterior orientation photos
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SOFTWARE SOLUTION
L GNSS/IMU POST-PROCESSING

MATLAB

Read raw data

Calibrate raw data

Calculate orientation

o use ExifTool
Store results

Exif, *.GPX, *. XMP

Slide 18

o define new tags pitch and roll

03/09/2013

Lniversitat
wien

Aerial
archaeology

Hardware
solution

Software
solution

ETNIIE
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EXAMPLE

L WORKFLOW

@\/'l « Presentations » CIPA_ Strasbourg » Software_demo » v‘&,” Searc te i0 ol —
- = rg\Software_demo ¥ ||| £
Organize + 4 Open ~ Burn New folder ~ [ @.
r Favorites Narme ) Date modified S| pware_deme\DIRECT GEOREFERENCING t.. ' O @ X | Workspace 0 0 I
S it Bisces i JB | Stack:  Base i o BHODB=0OAx B i SR | stack| Base - || [ Select data to plot =
%+ Dropbox Images_and_log Name « Value Min Max
@ Downloads SUB_Functions Ider lelp. b4
B Desktop |#| DIRECT_GEOREFERENCING_template.m matla .
A Libraries
4 Documents
@' Music
=/ Pictures
B videos
o Homegroup
& Computer
& System (C:)
(= Safety_D (D)
a General E (E:)
—u Research_F (F:)
u pxel2data_G (G:)
& gEEvEE_imaging (H:)
w Disk I_Traveller (J:) -
(s Disk_D_LBI_Back-Up (K:) x| importsven x| Contents.m x| Version_hitp S I 05
E,OpenDrive wH o ox &
X
“‘ Network ] imporcsve
/% p2D_LAPTOP ;e i
IRE EGRE CING
M PIXELZDATA DIRECT GECREFERENCING template
Fotoflight.gpx
DIRECT_GECREFERENCING_template
testflight3.gpx
% 31-Aug-13 17:05 3
DIRECT_GECREFERENCING_template
Flightpath
DIRECT GECREFERENCING template
elaba
DIRECT_GECREFERENCING template
Flightpath
% = : ~DIRECT GEOREFERENCING remplate
~ . ~Flightpath
d DIRECT_GEOREFERENCING_template.m Date modified: 31-Aug-13 17:04 Date created: 31-Aug-1315:26 T T S
matla Size: 100 KB - == == -




EXAMPLE A
L COMPARISON

o APM 2.0vs. Solmeta Geotagger Pro 2
o Solmetaisless accurate
0 no post-processing
o logsonlyatiHz

ETE

1000 1050 1090
Elapsed time [sec]
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ROUND-UP
L PROS, CONS AND FUTURE

a Low-cost solution
o Sufficiently accurate

O Improvements
0 airborne tests
0 post-processing with Kalman filter
o0 Xsens MT-G-700 GPS/INS
o 3D visualisation software

Thank you for your attention

' Poster P28 - CIPA2013-205 !
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