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Neolithic (Neo + AitBoc) = New stone age
from 17000 to 5000 years ago

This monument is from pottery period ~ 8500 years ago
Found at 3m below ground, neolithic layer, dimensions 5m x ém

Objective: Document the monumentsothat | = o=
it can be transferred at a new place. o 4
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Phases of the work

Mark the big stones with points
Measure GCP points

Flight plan

Take aerial photographs

Make a Photomod project
Conduct aerotriangulation

DTM, EDM, Orthophoto

Transfer the object at a new place



Mark the stones

iven a number and points were numbered

e Each stonewasg
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Measure Ground Control Points

* Ten of the previous points were measured with an accurate
laser theodolite with precautions to keep accuracy near Imm
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Take aerial photographs

* Nokia 808 camera with Carl Zeiss lens and
41Mp sensor and time lapse was used.

 The photographic platform was an aluminium
foil mounted on a 5m topographic pole

e Base and flight lines distance was calculated
beforehand with an excel sheet



Take aerial photographs

* The camera and the platform
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Take aerial photographs in the field
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Flight plan

UAV- Flight plan Basic Data i I designed by Yannis Yanniris
Camera Nokia 808 (3:4) | yyanniris@gmail.com
focal_length (mm) §.02 |
focal_length (pixels) 5728.6 H (m)= 2 3 4 5 5.5 6
ggg gime”?mg:mmi :-05;% Alm) 1874 2811 3748 4685 5154 5622
imention b (mm 1 -
CCD dimention a (pixels) 5368 B(m) 2497 3745 4994 6242 —£386 7.491
CCD dimention b (pixels) 7152 B GSD (my 0.0003 00005 00007 000094 00010) 0.0010
Pixel size (mm) 00014, _ nax shutter
Ground Velocity (V) m/sec 1 .
minimum lapse interval (sec) 5 _:.peed (sec) 00002 0.0003 0004 0.0005 0.0005
e x= 2729 3819 4 2291 2083 1910
H (m)= 2 3 4 5 5.5 6 7 8 9 base (m)

A(m) 1874 2811 3748 4685 5154 5622 6559 T7.49 8.434 :
B(m) 2497 3745 4994 6242 6867 7491 8739 0088 11 236°Veriap lapse tim
GSD (m) 0.0003 0.0005 0.0007 00009 00010 00010 00012 00014 00016 20% I 20 1.87 I 2.50 I 3.12 I 3.43 I 3.75 I
S Zh{mer) 0.0002 00003 00003 00004 00005 00005 00006 00007 0.0008 1.25 1.87 220 312 343 375
speed (sec i i i i i i i i i
1% x= 5720 3819 2864 2291 2083 1910 1637 1432 1273 b 1.12 b 1.69 b 225 b 2.81 ., 3.09 " 3.37 "
base (m} 1127 169" 225" 281" 3007 337
overlap lapse time (sec) 650% 1.00 1.50 2.00 2.50 7 3.00
50%' 1_25' 1_8?' 2_50' 3_12' 3_43' 3_?5' 437 r 100 r 150 r 200 r 50 - 300 r
125" 1877 2507 3127 3437 3757 437
55% 112 169 225 281 300 3.2;/@3 449 506 65% 0'8?M5 . 218 240 262
" 1127 169" 2257 281" 309" 337 3937 4497 506
60% 100 150 200 250 )z;gﬂ_oo 350 400 449
" 100" 150" 2007 250" 2 3.007 350"  4.00 A4%] distance between flights
BR% NR7 131 21 2 AN 2 R A0AR 3T Uof"ro .18?- 281 3?5 469 51 5 562
10% 1.69 253 337 422 464 506
20% 1.50 2.25 3.00 375 412 450
GSD 1mm 30% 131 197 262 328 361 394
40% 1.12 1.69 2.25 2.81 3.09 3.37
Base 2.75m 50% 004 141 187 234 5 281
Dist between lines 2.06m B0% 075 142 150 — 187> @ 2.25

70% 0.56 0.84 1.12 1.41 - 1.69
80% 0.37 0.26 0.75 0.94 1.03 1.12
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Project in Photomod

Don’t underestimate such a project

6.5m x 5m with 1mm GSD
is equivalent to a project of

3250m x 2500m with 50cm GSD
i.e. 8 km?

2014-10-22-
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Aerial triangulation

Block adjustment (]

@@J&HIQQI:&@@&‘

Residuals
RMS lMean abs. value I Max

Ex, By, Ez, Bxy (metre)

ground control points
0.002,0.002, 0,004, 0.002

control projection centers
3.168%, 2.315%, 7.039%, 3.923*

Stereopair residuals

tie points
from mean
0.000, 0.000, 0.001 , 0.000
mutual
0.000, 0,000, 0.001, 0,001
targeted points
from mean
0.000, 0.000, 0.000, 0.000
mutual
0.000, 0.000, 0.000, 0.000
tie - projection centers
from mean
0.000, 0.000, 0.000, 0.000
mutual
0.000, 0.000, 0.000, 0.000

Image residuals

Ex, Ey, Exy (mm)
tie points
0.000, 0.000, 0.001
targeted points
0.000, 0.000, 0.000
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Aerial triangulation

Report in Greek (set language to Greek)
All marked points were measured as tie points

== [Iéuntn, 12 Oxtwfplow 2017 == 7:16:14 pup ==

Awopopd ouvopbnone UDhox

Mohow: Auuvauhﬁz_ﬂetpeq copy [2
ApLoubc hopliov: 4
ApLOubdc oreprolewyiv: 12

MepdurTtpol ouvopfwonc:
rftwTepLKh ouvopSworn
EFOTnue ouvIcToyueivev: GGRSET
Mowi&&ec UETPOMOELD: mMetre

gnueic orvaeonc

*1 389112.943 4382738.449 48.419
*1.1 389111.641 4382745.374 48.342
*1.2 389111.855 4382745.012 48.299
*1.4 389111.6E86 43827T42.857 48.259

*10 389113.613 4382742.568 47.924
*10.1 389114.920 4382745.242 48.154
*10.2 389115.109 4382745.107 48.147
*10.3 389114.813 4382744.976 47.9593

*100.1 389114.259 4382742.999 48.01a
*101.1 389114.384 4382742.971 48.02a
*102.1 389114.521 4382742.940 48.035
*103.1 389114.650 43827T42.835 48.122
*105.1 389114.633 4382742.345 48.052
*106.1 389114.912 4382742.602 48.1a3
*107.1 389114.903 4382742.320 48.045
*109.1 389114.863 43827T42.872 48.171

*11 389114.721 4382746.381 48.297
*11.1 389114.970 4382744.970 48.093
*11.2 389115.097 4382745.032 48.1a0
*11.3 389114.936 4382744.850 47.9a4

#1101 200114 TTT 42327747 QTS de NES

Yannis Yanniris MSc Photogrammetric Engineer Greece




DTM +Brake lines
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Orthomosaic with geomosaic program
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move the monument to a new place
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Similar works of the same accuracy
Neolithic pottery oven

Residuals

RMS I Mean abs. value | Max

Ex, Ey, Ez, Exy (metre)
ground control points
0.001,0.001, 0.003, 0.002

Stereopair residuals

tie points
from mean
0.000, 0.000,0.001, 0.001
mutual
0.001,0.000, 0.002, 0.001
targeted peints
from mean
0.000, 0.000, 0.000, 0.000
mutual
0.000, 0.000, 0.000, 0.000
tie - projection centers
from mean
0.000, 0.000, 0.000, 0.000
mutual
0.000, 0.000, 0,000, 0.000

Image residuals

Ex, Ey, BExy (mm)
tie points
0.000, 0.001, 0.001
targeted points
0.000, 0.000, 0.000

BpLOubc OTEPEOLEUYMmY !

MpdueTpol ouvopSwonc:

FEWTEpLKN ouvopSwor
ETOTOUD OUVIETOOYUEVEWY &

Movwd&ec UETPMOELC: mMELTe
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Similar works of the same accuracy
Hellenistic house 2100 years ago

BRCBEI 22

e BB

Residuals
RMS | Mean abs. value | Max
Ex Ey, Ez, Exy (metre)

ground control points
0.003, 0.004 , 0.008, 0.005

Stereopair residuals

tie points
from mean
0.001,0.001, 0.002, 0.001
mutual
0.001,0.001, 0.003, 0.001
targeted points
from mean
0.000, 0.000, 0.000, 0.000
mutual
0.000, 0.000, 0.000, 0.000
tie - projection centers
from mean
0.000, 0.000, 0.000, 0.000
mutual
0.000,0.000, 0.000, 0.000

Image residuals

Ex, Ey, Exy (mm)

tie points Mokox: Teirli-Ellhnistikiz
0.001, 0,001, 0.001 . .
targeted points ApLoudc hwpldww: 18

0.000,, 0.000,, 0.000 LpLButc oreproleuy@dv: 243
MupdueTpol ouvopfwonc:

FEWTEpLKN ouvopSworn

EToTnue ouvIeToyuEvww: GGRS5ET S Greek Grid
Mov&&ec UETPMOELC: MELCre
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