r Ig,!fgsg Colour and Space in Heritage (COSCH)
|

Modern methods of documentation
for conservation —
Digital mapping and automated
3D object documentation in

software metigo®

COSCH

L

COLOR & SPACE IN  First Working Group Meeting at the FH Mainz,

CULTURAL HERITAGE 5 e : : : , :
B B b L sipvig.de University of Applied Sciences in Mainz Mainz, 2013 March 27

Dipl.-Ing. G. Siedler, Dipl.-Inf. (FH) S.Vetter,



fokus Mapping software metigo MAP

GmbH Leipzig

« Structure of a mapping project:
- mapping basis
- mapping classes
- mapping groups
- legends

« Digital image rectification
* mapping tools

 Object hierarchy

COSCH

L

COLOR & SPACE IN

CULTURAL HERITAGE
www.fokus-GmbH-Leipzig.de




fokus metigo MAP — Mapping basis
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P arr _- .—™,  « Digital mapping on true to scale mapping basis

LT e .

i w{ \\\:;,/_;,f”\[ | I rectified images, CAD drawings or scaled plans are

e %*’f:f{{‘m\ }v@ > 3l sca]ed by project scale into the display of mapping

Li)! /f/;wggg@-\i:m}“ project

: : »._w:;';i.ms ~a e areas, lengths and quantities of mapped elements
are automatically calulated

* mapping signatures are scaled by project scale into
the display of the mapping project...
(hatchings, line types and symbols)

COSCH . $ aa

i ) (R
= .,.‘-: I :. l:| o 1 ‘ ||‘||]rj! ’ , _’.; = n_ L
P =T EE T EE T EE - EEaN
COLOR & SPACE IN . 00000 _Eﬁ» -

CULTURAL HERITAGE .
www.fokus-GmbH-Leipzig.de
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Projekt
= ,_ﬂ K. artierng

SR fAlle
T Gitker0
< Bildzignatur
[] wierungen
[[] kartizrungshersich
Meuteie
A Beschriftung

« individual creation of mapping classes for each topic
(damages, materials, planed conservation measures...)

» class types for area and line mapping, signatures,
detail photos, measurements and annotations

* large library of mapping signatures
- Hatchings and transparent area
- Linetypes
- Vector signatures
- colour libraries

Kleinteilige Rizsbildung
Harizontalnzee inden werk steinen
K.orazion + Biolog. Besiedelung
K.orrozion

Martel gezchlammt
Schalenbildung 2. Ebene
Schalenbildung 1.1.
Schalenbildung 2.2,
Schalenbildung 1. Ebene
Binlagizche Besiedeling

M artelerganzungen

Sandztein

R einigung

Rizze

Fugen

Rizze_02

Wektarzignatur

Ze Kirche-0225 tif

=]

« for each layer individual assignment of:
- size classes,
- data fields,
- units, fractional digits

Klassenverwaltung, 3]

| “FER

= |

Bersich
0.000¢=0.100
0.100¢-0.200 Signaturen

e 8 Bidignatu =

cof Proskt  Katiemng | Entzermungen | Datenblatter

www.fokus-GmbH-Leipzig.de
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Projekt Gruppenverwaliung §|
- ,_ﬁ F.artierung aktuelle Gruppe
|Gruppe_5 j Gruppe Anlegen | Gruppe Loschen | Gruppe kopieren |
. Aufteilung
. Maltechnik Fartierung l Bildebenen] Hilfsebenen]
. Zuztand Putz
Fustand Malerei freie Ebenen [~ Alle 2ugwiesene Ebenen [ Alle
. woran, Maknahmen | Hame | Ty | b | Name L |
Zeichnung auf Bb Salzrazen Flachenkarti... ¢ D Eesch-liftung Bl‘.ﬁ.schliftung.j
D kleintelioe Rizs...  Flachenkarti... D Neuteile Flachenkarti...
Zementputz 7 ) o N .
- D Bemalung Bemaliung Vorschau D Harizonkalizse inden..  Flachenkarti..
I:IberF'Utzung Eb O risse Lirienkartier... DISENAL O ¥oiossion + Biolog. .. Flschenkari..
Iberputzung & O Fugen Linienkartier... O Karossion Flachenkarti..
alt-Reinigung [ schalenbidung...  Fléchenkari.. [ Mtel geschidmm Flschenkarti..
fazzade-0225.tf [ Schalenbidung...  Flachenkati.. | |0 Hoshenbezugspunkt  Bemalung
Malknahmen Putz D Schalenb?ldung... FI{a:chenkart?...
bM-Abnahme Kittung D S.chah?nbﬂdung... FI?chenkart?...
bAM-M ich D Biologizche Bes...  Flachenkarti...
-_ DFSIC E_rung_ D Martelergdnzun...  Flachenkarti..
tonitaring Biologie O Giterkreuze Bildsignatur
kA -Festigung-Sytan O sinatur Bildsignatur

bAM-Grobputz
FE] mMM-Anbibzchung

[T MM-Injekt-PLM-& | Ubemchmen |
i fazzade-0225tf Abbrechen

- 07. Maitnahm b alerei

Fo] MM-MNatsicherung (Eqypt, Athribis Project, FH Koéln, FB Restoration, Neverhotep e.V.)
FAM - njekt-Suton
MM-chem. Reinigung * variable combination of:
fAM-mech. Reinigung .
Fassade-0225 tif - mapping classes ey
- MaBnahmen sanst. - image layers (UV-light, Infrared, historical...)

Probenentnahme - Helping planes, legends and title blocks

kA anitaring Klima
b oritaning Biologie

Befund _ « display control / arrangement:
fazzade-0225.tif )
Bestand Fassade - mapping phases,
- conservations measures,
C U e - printing layouts

v fokus-GmbH-Leipzig.de



fokus metigo MAP — Mapping groups
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&l metigo MAP - [D:\metigo-MAP_30)kartierung-Stein\igyplen\CO5_Detail\c05_detail-0201.map]
W& Project Image Edit Mapping Plan design - Attributes  Yiew 7

Projekt

- Kartierung D& H S ETITEE -2 4B A3=§ sEL PP MA T
+ D Hulle [ condition_ai |[tegende_conditon_al  ~| | ¢8| D+| D D- Dx
+-[] 0. Aufteilung T ) r
+-[] 02 Maltechnik o +
+-[] 03 Zustand Putz = B Conditon.all ;
. % Legende_Condi| | -
+ D 04. Lustand Malerei E?chrif"elcu .
- ' fragmentary preser
. woran. Malknahmen loss suitace 5
. Kartisnungsbersict
— Zeichnung auf Bb F] soiing festreme)
Zementputz ? 3 soling (middie]
E deposit
[ let discal
E Uberputzur‘lg Etl %::;l lizcoloration
] Uberputzung B oo
alt-R einigung gg}:l”o‘;e
s [azzade-0225 §:ﬁ:;;‘j:jsts
— 06, Malknahrmen Putz = C05_detal 020151
i +-[] Treatment
kM-Abnahme Kittung i E Eendion ane =
E FA M-I DtSIChE-‘fL-II"Ig s E gor_vd;mn paintiayer
- - - . [+] Enods
[] Monitaring Biclogie 5 O Fiskmap
) #-[J Corservation ation project athriis, egypt
[4 MM-Festigung-Sytan o E] Fomer Troatments b SO AN TR
LR N NN
MN-GrDbputz ® ® 8 8@ ProfDr Hans Leisen
.. * & ® 8 & [ipl Rest Christing Werbeek (e ks
MN'ﬂanSChun LN e i e date: august Z00% cale factor: 15
i g
E bAT - Rjek-PLAM A 3 | = 3
mE [asrade-0225. 4 Frokekt_Kanierung [ Feci ¢ [ » < 3

Object coordinates(0.728m, -0.185m) Paper areal18.93cm, 20.56cm)

(Eqypt, Athribis Project, FH K&In, FB Restoration, Neverhotep e.V.)

= 07, M alnakm Malerei
Fol MM-Matsicherung
E FAM - njekt-Suton
kM -chem. Reinigung
E fAM-mech. Reinigung
wil fazzade-0225.tif
= 03, M alnakhmen sonst.
B Frobenenthabime
kA anitaring Klima
|:| b oritaning Biologie
[ Eefund
w fazzade-0225.tf
+-[] 09. Bestand Fazzade

» variable combination of:
- mapping classes
- image layers (UV-light, Infrared, historical...)
- Helping planes, legends and title blocks

» display control / arrangement:
- mapping phases,
- conservations measures,
- printing layouts

[

co Frojekt K artierung | E ntzerrungen ] D atenblatter ]
CulL = =
www. fokus-GmbH-Leipzig.de
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&l metigo MAP - [D:\metigo-MAP_30)kartierung-Stein\igyplen\CO5_Detail\c05_detail-0201.map]

Projekt

W& Project Image Edit Mapping Plan design - Attributes  View 7

-1 Kartierung bE RS ENFEE ~Fsd@rrads FlniFluEEopopmn|t
= D Aille [condition plaster | [sehrftred_1 ~| k5 & D+ D D- D«
+-[ 01. Aufteilung o %l o | @B ~
+-[] 02 Maltechnik s eaion % @
+-[] 03 Zustand Putz L ot ;
+-[] 04. Zustand Malerei D Lndiee, :
. woran. Malknahmen ﬁ Legecde PLCond| | o,
— Zeichnung auf Bb — Plowcks
Zementputz 7 % i =
[+ Uberputzung Eb i e i
(-] Uberputzung & 5.1 Condion e || o
alt-Reinigung oo
m fassade-0225 b e
- 06. Maknahmen Putz :
fAM -8 bnahme Fittung +L
Fol MM-Matsicherung
|:| kA onitoring Biologie
[4 MM-Festigung-Sytan o e i e R
MM-Grobputz o une oo ensiasen B
|E| kM -Anbozchung Saa T PRUREERALsee R TS
M MM njekt-PLM - < | = =
mm fassade-0225 tf Pk Kataueg [Fes o] c 5

Object coardinates(0.685m, -0.503m) Paper area(18. 13cm, 8.20cm)

(Eqypt, Athribis Project, FH K&In, FB Restoration, Neverhotep e.V.)

= 07, M alnakm Malerei
Fol MM-Matsicherung
E FAM - njekt-Suton
kM -chem. Reinigung
E fAM-mech. Reinigung
wil fazzade-0225.tif
= 03, M alnakhmen sonst.
B Frobenenthabime
kA anitaring Klima
|:| b oritaning Biologie
[ Eefund
w fazzade-0225.tf
+-[] 09. Bestand Fazzade

» variable combination of:
- mapping classes
- image layers (UV-light, Infrared, historical...)
- Helping planes, legends and title blocks

» display control / arrangement:
- mapping phases,
- conservations measures,
- printing layouts

|4

co Frojekt K artierung | E ntzerrungen ] D atenblatter ]
cul = -
www. fokus-GmbH-Leipzig.de




/ fokus metigo MAP — Mapping groups
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Al metigo MAP - [D:\metigo-MAP_30\kartierung Stein\igypteniC05_Detail\c05_detail-0201.map]

Attributes  Wiew 7

Projekt
= ﬁ F.artierung

WEro]ect Image Edit Mapping Plan design

NER &< ETFBT| - =2 4|E B = § HjuEHE | 28005882

+ D Aille v.LEgEndE_PACDndltmn ~| B & Dt D D- Dy
+ D . Aufteilung W k3 &3 2
+-[J 02 Maltechnik e +
=2
+-[] 03 Zustand Putz : E?f;:"mli:f” !
H - [] Condition stane
+ D 04, Zusztand b alerei AR
varan Maknahmen = [7 Condition paintlaye
_varan. b alnakbimen omttion et il
— Zeichnung auf Bb & Sohritfeld_1
EE Pa-scales
zementputz ¥ |':" fragrmeritary preser
. Pé-disintegration
E Jberputzung Eb Falaking.
- [[] PApreserved
E Jberputzung 6 ) Phcotr steration
— .. [ Fvcovered
alt-Feinigung PaCraqueke
mm fazzade-0225.Lf Pt S
= 0E. M alnahmen Putz i _
FA M - brahinne Kittung -] Fommer Treatments i
Fol MM-Matsicherung
[] Monitaring Biclogie
[4 MM-Festigung-Sytan O sl b =
LR NN N ] :
bAM-Grobputz ® 88 we profDrHans Leisen B
o ® %8 %@ Dipl Rest Christing Verbeek (=
FE] mMM-Anbibzchung ous T
1 < | > =
M MM njekt-PLM - 4 2 2
wi fazzade-0225.tf Proe. Ketioung [Fect | < 3
Ready

= 07, M alnakm Malerei
Fol MM-Matsicherung
E FAM - njekt-Suton
kM -chem. Reinigung
E fAM-mech. Reinigung
wil fazzade-0225.tif
= 03, M alnakhmen sonst.
B Frobenenthabime
kA anitaring Klima
|:| b oritaning Biologie
[ Eefund
w fazzade-0225.tf
+-[] 09. Bestand Fazzade

(Eqypt, Athribis Project, FH K&In, FB Restoration, Neverhotep e.V.)

» variable combination of:
- mapping classes
- image layers (UV-light, Infrared, historical...)
- Helping planes, legends and title blocks

» display control / arrangement:
- mapping phases,
- conservations measures,
- printing layouts

|4

co Frojekt K artierung | E ntzerrungen ] D atenblatter ]
CulL = =
www. fokus-GmbH-Leipzig.de
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COSCH

COLOR & SPACE IN

CULTURAL HERITAGE
www.fokus-GmbH-Leipzig.de

metigo MAP — Mapping legends

E4 metigo MAP - [D:\metigo-MAP_30\kartierung-SteinMP THAUSEN-30UPTHAUSEN-30.map]

& Projekt Bld Bearbeten Kartierung Layout (o) Datenfelder gnsicht 2

DEME 2 FI780 |~ SA@ A3 F1 =B ABAeLHE M T

|alle || Schalenbildung -] & D+ D D- Dx

x

<

=2 Kattierung

o Klassenname
=[] Alle

1% Giterl

A Bidsignatur

[0 Viewngen

[ Kattierungsbereich

Neutsile

A Beschriftung

=

Bioclogische Besiedelung

Salzrasen

! Schalenbildung 1. Ebene
B Schalenbidung 1. Ebene

[[] Biologische Besiedelung . o Schalenbildung 1.1.

Schalenbilduna 2. Ebene
Schalenbildung 1.1

[ Miitelergsnzungen
2 Sandstein

% Reinigung

— Risse ~
— Fugen Schalenbildung 2. Ebene
— Risse_02
Vektarsignatur
&5 Rirche-0225 Hf

i iechalorhidmg Schalenbildung 2.2.

Kleinteilige Rissbildung

>

Eaiie s
5 B Morteleradnzunaen
oiekt. Katierung | Eizenurgen « [ » .

Objektkoardinakeni(z, 200m, -2.436m) Papizrbereich(12.20cm, &,51cm)

Anzahl

17

370

99

98

37

237

Summe

0.000 m?

0.882 m?

6.721 m?

14743 m?

6.459 m?

0.157 m?

1.005 m?

10.334 m?

%M(O)
0.00%
0.44%
3.35%
7.36%
3.22%
0.08%
0.50%

516% ~
>

automatic connection of Legend with class management,
- quantity survey,

Legend allows display of:

- percent calculation,

- size classes...

group legend for display of group content,

templates for legends



fokus metigo MAP — Rectification by geometry
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Rectification by rectangle
* A rectangle is defined at the object and the width and
heigth are measured.

Rectification by parallel lines

» Horizontal and vertical lines are defined at the object
and one measuring section is taken per horizontal and
vertical way.

Rectification by net of distances

* Before photograph 4 points are marked and 6 distances
(the 4 border and the 2 diagonals) are measured at the
object.

Scaling function
» Scanned paper plans can be scaled by one object extent
or the distance between grid crosses or the scalebar.

i P e my
¥z B2 CEO0E; 0 0267 000 B |

{ : HE « Plastics or bent surfaces can be scaled to one idealized
& gl ;_a% : reference extend.
=

. e :
s - P T S - j_J e T

WA TURUS SOniur - Le ey ue




/ fokus metigo MAP - Digital mapping
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Ce

WK e o8 (PR 4 R 4/

B @ O

B [ B I T8 [% % B g & I |30 2

oeONSYD|

Drawing tools

* Polygons, splines, free hand line, circle and 3-point arc,

« combined element: Polygon, free hand line, 3-point arc and spline

» CAD- and cutting tools for processing contures of bordering areas and enclosures
« all elements are vector based - offers editing and high quality for output

B-E0 -

e I 1

I = (s

Wallfahrtskirche Ipthausen, mapping:
Hendrik Romstedt, Kircheim/Thar.

I_I

H| Quantity survey

* based on true to scale mapping basis (image or CAD-drawing),

» calculate immediately to mapping for each drawed or edited element,
—1 e Jayer specified assignment of mass calculation

N (length, area, circumference, depth, volume, sorting in size classes...)

CULTURAL HEER
www.fokus-GmbH-Leipzig.de

TAGE
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www.fokus-GmbH-Leipzig.de

metigo MAP - Digital mapping

Drawing tools

* Polygons, splines, free hand line, circle and 3-point arc,

« combined element: Polygon, free hand line, 3-point arc and spline

» CAD- and cutting tools for processing contures of bordering areas and enclosures
« all elements are vector based - offers editing and high quality for output

B-E0 -

e LI

m L T

Wallfahrtskirche Ipthausen, mapping:
I s e Hendrik Romstedt, Kircheim/Thar.

Quantity survey
* based on true to scale mapping basis (image or CAD-drawing),
» calculate immediately to mapping for each drawed or edited element,
* layer specified assignment of mass calculation

(length, area, circumference, depth, volume, sorting in size classes...)
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metigo MAP - Digital mapping

Drawing tools

* Polygons, splines, free hand line, circle and 3-point arc,

« combined element: Polygon, free hand line, 3-point arc and spline

» CAD- and cutting tools for processing contures of bordering areas and enclosures
« all elements are vector based - offers editing and high quality for output

algix]
BLIE:]

i | PR LRAELRROR
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le¥hr Doo@e=%God =4
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Wallfahrtskirche Ipthausen, mapping:
Hendrik Romstedt, Kircheim/Thar.

Quantity survey
* based on true to scale mapping basis (image or CAD-drawing),
» calculate immediately to mapping for each drawed or edited element,
* layer specified assignment of mass calculation
(length, area, circumference, depth, volume, sorting in size classes...)
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ektstrukturiKartierung_30_neuiNbg Kraftshof_neu.pst]

e I . Mapping template
e e, & =« Processing of mapping templates,
.+ adaption of project changes

over object hierarchy

4|3

Project organisation
* Projects are saved on harddisk

Filfarbe: ’%
sl like displayed in object tree

Linienst ke: 0200 [l

¥ metigo MAP - [D:\metigo-MAP_30\Projekistruktur\Kartierung_30_neuiNbe. Kraftshof_neu. ps

& Horarchy Et Plan desin

LR R o e Projekt navigation
T B a1/ - ~ « simple with structure tree

* navigation map with link areas for
better navigation in large projects

Quantity survey

* request of mass protocolls,
== | o Visual analyis of damage in
s wee|  NAvigation map

v/ colbrinc/mas) [ helgan v

COSCH

A Obiest hierarchy
Paper area(11.093cm, -7.782cm

COLOR & SPACE IN

CULTURAL HERITAGE
v fokus-GmbH-Leipzig.de

]




fokus metigo MAP — Object hierarchy

GmbH Leipzig

-archie Wieshad -archie_Wieshaden.pst] =&
4 Herarchie Bearbeiten Layout Ansicht Stapelverarbeitung 2 =121 %]
PEWS o 075 -8 =(pppenas 1
FEEELEEL T s PPl

W1 x e
[sleaaadEeatennaea
le ¥ |00 RE|H|§FA 7 &|am Bl 4@

Hl =) X
b
Hierarchie_Wiesbaden ;
b ord "{ i Worlage Y
sud 5 Klassenname: 2.4.16 Festigung
4[p
)
11
+
=
£
i
#
| £
=
[ ostseie_architr_links
[ ostsete_architr_rechts
Riskogenze [Sickt IS0 I 02 [
Stufenanzaht
- 08 <=x<15 %
S
Kartierungsvorlage: Yorlage_\Weshaden
Klassenname: 2.4.16 Festigung
e
I:I 08 ==x =15
- 00<=x<08
Objekthierarchis 4 1 j
Ohjektkaordinaten(D.274m, -0.051m) Papierbereich(42.36cm, 9.79¢m) [ [

Leipzig.de  ° Wiesbaden, Kurhaus —Mapping: Jens Kaminsky, Plauen
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Wadi Sura II, Agypten (Gilf Kebir):

Eines der grofiten Felskunstdenkméler der
gesamten Sahara ist die .Cave of beasts" im
Wadi Sura (.Tal der Bilder"), ein ausgemal-
tes Felsdach in der agyptischen Westwiste.
Uber 8.000 Einzelfiguren — Gazellen, Giraf-
fen, mythische Wesen wie z.B. kopflose Mon-
ster, Menschen wahrend schwer interpretier-
barer Handlungen — entstanden zwischen
ca, 8.500 und 4.500 v. Chr. durch Jager und
Sammler. Projekiziel ist, den gesamten Bild-
bestand und die Felsoberfliche durch 3D-

PR TP

Laser und hoct Foto-
grafie zu dokumentieren, um eine detaillierte
Kartierung von Bestand und Zustand des

Mapping software metigo MAP

fokus

GmbH Leipzig

schrénken. Mit den so gewonnenen Erkennt-
nissen soll eine Konzeption fur Schutz und
Erhaltung von Felsbildern unter extrem trok-

Objekies zu erstellen sowie die

archa i E der Fi-
guren zu erméglichen. Neben der Visualisie-
rung von Schadensphanomenen unterstitzt
die Kartierung die Analyse von Maltechniken,
die Klassifizierung der Farben und Pigmen-
te sowie die Erfassung unterschiedlicher
Krusten, die wéhrend der ehemals feuch-
teren Bedingungen entstanden sind und
die Malereien z.T. Uberlagern und damit
schitzen wie auch deren Sichtbarkeit ein-

kenen K 1gungen erarbeitet werden.

Kartierung: Prof. Dr. Hans Leisen, Dipl. Rest.
Sabine B. Krause M.A., FH Kaln, Institut fiir
ierungs- und i i
schaft, Fakultit fiir Kulturwissenschaften
Projekt: ,Wadi Sura - Eine Felskunststation
und ihr landschaftsarchédologischer Kontext
im Gilf Kebir” (Férderung: DFE)
Projektpartner: Dr. Rudolph Kuper,
Heinrich Barth Institut e.V.

New in Version 4.0

Correction of image defects
rectification by coordinates
automated rectification
evaluation of image stacks

user management
Object-orientated mapping
Module for cost calculation
3D mapping

CULTURAL HERITAGE
www. fokus-GmbH-Leipzig.de



fokus metigo MAP 4.0 — Correction of image defects
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o]
=& x

| PhaseOness_MAP-55mm (55.0000, 1. 3m-Blende 11): Chromatis x
Kamera

Name:
PhaseQne65_MAP

Eigenschaften

Parameter

Parameter berechnen

Parameter anzeigen..

Parameterin Kameradatei Gbemehmen

Testiomektur
Kortrolpurikic laschen

COSCH|= "

_m— « recording of chessboard
 automated calculation of correction parameters by polynom

- correction chromatic aberration and distortion
COLOR & SPACE IN

culttural HerTace | distortion correction is also possible by photogrammetric calibration
www.fokus-GmbH-Leipzig.de

>
NUM Arbeitssatz (Speicher): 263,040MB (4%), physikalisch: 23%




fokus metigo MAP 4.0 — Rectification by coordinates
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- Image rectification by coordinates
» Measurement of coordinaten on the basis of a
CAD-drawing or scaled plan
* interface for import of 3D coordinates, that are
measured with total station.

@Ktuu;w w s S —— - Image montage
ET B/ ° Montage of image plans with different images
B st scales and qualities (resolution, colour, grey scaled)
* Montage- and image processing functions,
« export multi layer TIFF for additional processing
in Adobe photoshop

DSC_0763_PO4, o
DSC_0762_PO3,
DSC_O7E1_POT.| || o
Zsi

C [ Projekt <

Objektkoordinaten(z.174m, -0.836m) Pap\erhere\[h(?&ﬁ%[mj 15.81cm)
CULIUKAL HERIIAGE
v fokus-GmbH-Leipzig.de
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Automated image rectification with Matching
* image rectification of only one total view image
—> result is used as reference for matching
« for each of the other images user only has to define approximate rectangle on reference

e _— i
A Proe Bl Bearbeilen Kartlenmg Layoul Datenbisiter Kostenialbsation Dateriieloer Ansichi Stapeherarveiiung T
DEd S FITET =~ B|l=b @A FrEny LH 0BRSS ARRS T

COSCH

™

COLOR & SPACE IN

CULTURAL HERITAGE
www. fokus-GmbH-Leipzig.de




fokus metigo MAP 4.0 — automated Image rectification
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Automated image rectification with Matching

* substantial similarity in images of same object allow measurment of subpixel precision
for corresponding image points

» congruent rectification on the base of identical points

* higher accuracy for image montage because of of subpixel precision




/ fokus metigo MAP 4.0 — automated Image rectification

| GmbH Leipzig

Examples

« additional documentations of preliminary results can be made during conservation process
and can be transformed to the first image / existing documentation

« transform detail image with high resolution on exsiting image plan

—> only for selected detail or whole image plan in higher resolution

: ey
DEES S FOFET -8 54 WEAREAARSE T

LSS PR
5 e

o [ Dsee]
[T e ———

* Creglingen, church Herrgottskirche, Christopherus Fresco, 2012
Image plan in scale 1:10
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fokus metigo MAP 4.0 — automated Image rectification

GmbH Leipzig

 Alvesta, Sweden, 2012
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fokus metigo MAP 4.0 — automated Image rectification

GmbH Leipzig
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fokus metigo MAP 4.0 — automated Image rectification

GmbH Leipzig
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fokus metigo MAP 4.0 — automated Image rectification

GmbH Leipzig
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fokus metigo MAP 4.0 — automated Image rectification

GmbH Leipzig

Abstand Gitterkreuze: 1.00m

CHURCH-SOUTH_04050
Malstab 1:50

- | N—
color & space v ° Digital image plan after image processing, scale 1:50, 400dpi

CULTURAL HERITAGE Alvesta, Sweden, 2012
www. fokus-GmbH-Leipzig.de
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metigo MAP 4.0 — Image stacks

Automated rectification of thermografic image sequences
(Kbhren, church , 2012 - development project with IDK Dresden, Dr. rer. nat. C. Franzen)

* nondestructive detection of local separations of mural paintings
* heating of wall area in small steps
» documentation of heat up and cool down phase in fixed time steps by infrared camera
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metigo MAP 4.0 — Image stacks

Automated rectification of thermografic image sequences
(KUhren, church , 2012 - development project with IDK Dresden, Dr. rer. nat. C. Franzen)

« varying heat conduction to underlaying
brickwork allows conclusions about
detachment of plasters from the wall |

- thermografic reference points for e G
automated rectification % R

 automated rectification of image
sequence and Integration in
structure of a mapping project

A

* 5 images of one sequence of 58 images
shown temperatue s P
blue: -0,6°C until magenta: +2,8°C

&
- =




fokus metigo MAP 4.0 — Image stacks

GmbH Leipzig

Automated rectification of image stack

s L _ . 5 i —QH H5 ¥ . _Gg
il A0 . _
AL e TR
. b B w1 L

Tensile tests on SHCC-concretes (fibrated concrete)
Evaluation of width, number, arrangement of cracks, HTWK Leipzig, faculti buildings

N

COSCH]|
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coLor & space IN  Fire tests for city trains (Nuremberg),

CULTURAL HERITAGE : : .
RS b L eiprig.ce Brandschutz Consult Ingenieurgesellschaft mbH Leipzig
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metigo MAP 4.0 — Object orientated analysis
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Flachen analysieren % rur Elemente der Hauptklasse anzeigen

@ Elemente der Hauptklasse und Schadensklassen anzeigen

M aszenausgabe... |




/ fokus metigo MAP 4.0 — Object orientated analysis

| GmbH Leipzig
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» display of filtered stones (green), with or without mapping content
« output with the help of data sheets

« area analysis usable for any area classes
(lines of scaffold, wall sections, ...)
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fokus metigo MAP 4.0 — Object orientated analysis

GmbH Leipzig
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“— « display of filtered stones (green), with or without mapping content
C O S C H « output with the help of data sheets

* area analysis usable for any area classes
(lines of scaffold, wall sections, ...)
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fokus metigo MAP 4.0 — User management

GmbH Leipzig

* define user with individual rights

» Analysis of mapping processes:
* WHAT was mapped by WHOM in wich time (for billing) ?
« differential quantity export

» merge of partial mappings to one mapping project

x
—aktueller Mutzer
Gunnar Mutzer wechseln |
aktueller Nutzer
I@ Mario j |Nuizeranlegen| Nutzer lgschen | Mutzer kopieren |
Mutzer exportieren | Mutzer importieren |
- Eigenschaften
Mutzername: |Ma1n
Passwort: I Passwort andern |
Passwort-Wiederholung: I
Firma: I
Abteilung: I
- Mutzerrechte
Mutzertyp: ISlil'lda'd'uI:zH j
| Vaoll | Anzeigen | Anlegen | Bearbeiten | Léschen |
Nutzer O O O
Kartierung
Kartierungselemente
| Kartierungselemente anderer Nutzer D E D D
1 Klassenverwaltung
Klasseneigenschaften
COSCH| [ e @ O 0
Objekthierarchie
Kartierungsvarlage
Kartierungsprojekte
COLOR & SPACE IN ¥ Mutzer - 'metige’ in Mutzerverwaltung erhalten Ubernehmen | Abbrechen

CULTURAL HERITAGE
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fokus metigo MAP 4.0 — Cost calculation

GmbH Leipzig

« till now: quantity export to chart calculation for further calculation
» Why integration of cost calculation in metigo MAP ?
 Data in mapping project are already well structured
» complexity of process can be supported by input of additional data during

mapping

E Microsoft Excel - exportads

| patel Bearbeiten Ansicht Einfiigen Format Extras Daten Eenster 2

DEEERY b RBC|9-=-@= A8l 7| 0Hm% -0,
T =
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metigo MAP 4.0 - Cost calculation

» additional cost factors for material & work for each class
» workload can be described in several worksteps and persons with different skills
« different prices for material and working time - several variants for comparison
=>» better planning, preparation and control of conservation

* separat modul, can be purchased in addition to metigoMAP

Kostenkalkulation Klasse

—aktuelle Klasze

5.5 10 - Vierungen

Falkulationseinheit: m3

T atigheit I Materiall Gerat I Nachuntemehmerl

vemnwendbare Daten 2ugewiesene Daten
T atigheit | Qualifkatior ~| > | Menge | Tatigkeit | Qualfikation | Preis | Zeiteinheit |
Antragen Steinmetz 2400 Vierun...  Steinmetz 0.ED min
Mauerwerk Auszstermen ma b aurer K | 2400 Wierun...  Steinmetz 0.ED min
Fieinigung JOS Facharbeite 2400 Wierun...  Steinmetz 050 min
Fieinigung HD Facharbeite
Oberflachen mit Chemik alien behandeln Facharbeite
Loch bohren, M aturstein bis 12mm Steinmetz
F.omprezsen aufbringen Facharbeite
Fiegel ausstemmen b aLrer
Fiegel einmaviern b aLrer
Zienel verfunen Handverfununn 2unicklienend - Maorer al
] { ) |_I
— k.alkulationzmenge
GAEB-Import: 2.20 lartiert: 0.722113 ifdividuell: 200

—Preize der Klazse

| pro Einbheit | mit Zuzchlag | GAEB-Import | mit Luzchlag | K.artizrung | mit Zuzchlag | GAER-Erport | it Zuzchlag |
T tigkeiten 4080.00 £ 4202 40£ A976.00 £ 924528 £ 2946 27 £ 303464 £ 8160.00£ 8404 80 £
14 aterialien 142034 £ 1784.80£ N2 TEE 92656 £ 102572€ 126890£ 284065 € 56960 £
Gerdte 13.00€ 13.39£ 28.60£ 2946 € 9458 974€ 26.00£ 2B7EE
Machunternehmer nooe nooe oooe nooe 0.00€ nooe nooe 0o
Summe AR13.34 £ BO00.53 £ 12129.35€ 13201.30€ 39581 44 £ 4333286 1102665 £ 1200118 €
bemehmen Abbrechen




fokus metigo MAP 4.0 — 3D mapping

GmbH Leipzig

3D mapping

« import of 3D surface models (STL, SHP) as mapping base

» 3D models by scanner or photogrammetric systems with image matching (metigo3D)
« orthogonal projected views for 2D true to scale output

» mapping in 2D window or 3D window

= ot o i |
X oot elx

™ ahal @ Sepelvaabetun 1
e HF WAL EBBSR

Kuhren church,
Medival font, 2012

1
)
C O S C H * top: 3D evaualtion window

* right: 2D views within mapping
project
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/ fokus metigo MAP - Customer topology

| GmbH Leipzig

* development since 2000
(more than 600 Licences)

fokus

-
| 4

: |

"+ ca. 80% of customer are free
conservators and restauration
companies

.. *usage in departments:
- 70% stone
- 20% wall
- 10% wood, paintings, paper,
textile and glas

. * languages:

english version since 2005
polish version since 2009
spanish and french
version since 2012

COLOR & S5PACE IN




(oL UG metigo3D - Software for 3D Object documentation

Ll peiie ey [, o

i | - —]

GmbH Leipzig
l. Image recording & orientation _»I Il. Generation of point clouds
TR b TR

=

.......

e B g

IV. True to scale image plan <= lll. 3D surface model (DSM)

z] E1of
ey = i)
DoE - B FRFEETE 0
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fokus metigo3D — Image recording

GmbH Leipzig

Stereo models (image pairs):
* Digital SLR camera (full frame sensor), photogrammetric calibration is needed!
* image recording by hand or from recording rail (on tripot)
* ratio of basis to recording distance in the field of 1:5 until 1:10
(e.g. recording distance 7m =» camera basis ~1m)

Reference measures at the object:

» distance at object

» distance between 2 cameras

« tacheometer for measuring of reference points

COSCH

™

COLOR & SPACE IN
CULTURAL HERITAGE o e 4
ww fokus-GmbH-Leipzig.de  Recording rail for 2 SLR- cameras




fokus metigo3D - model orientation

' GmbH Leipzig

Image analysis:
» automated detection of identical points in set of image
 automated detection of Stereo models

Orientation:
* orientation for images is calculated on base of known control points and
» 3D-Reference measures

- 3D reference points measured by tacheometer

—> distance at object or between cameras
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metigo3D - point cloud generation

Point matching:
» surface of object is ,scanned” by expansion algorithm

Parameter:
* point distance at the object
» accuracy of evaluation (point colours, automated filtering)

Batch process:
* point cloud per model with ca. 500.000 points in ca. 1 minutes

i@l metigo 3D Pro - [Projekt: KAT-KIRC.mst | I == %]
.| projekt Bearbeiten Modell Ansicht EKS Optionen kKoordinaten 2 18 x|
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metigo3D - point cloud generation

Point matching:
» surface of object is ,scanned” by expansion algorithm

Parameter:
* point distance at the object
» accuracy of evaluation (point colours, automated filtering)

Batch process:
* point cloud per model with ca. 500.000 points in ca. 1 minutes

i@l metigo 3D Pro - [Projekt: KAT-KIRC.mst | I == %]
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metigo3D - point cloud generation

Point matching:
» surface of object is ,scanned” by expansion algorithm

Parameter:
* point distance at the object
» accuracy of evaluation (point colours, automated filtering)

Batch process:
* point cloud per model with ca. 500.000 points in ca. 1 minutes

i@l metigo 3D Pro - [Projekt: KAT-KIRC.mst | =& x]
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fokus metigo3D — Triangulation and Texturing

GmbH Leipzig

Digitale 3D surface model (DSM):
« connecting of neighboured points to triangles

Texturing:
* with images, that were used for Matching
—> higher image resolution than with coloured point clouds is possible
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metigo3D — Triangulation and Texturing

Digitale 3D surface model (DSM):
* connecting of neighboured points to triangles

Texturing:
* with images, that were used for Matching
—> higher image resolution than with coloured point clouds is possible
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Digital surface model textured with one image



fokus metigo3D - Orthophoto / Unwrapping |

GmbH Leipzig

Projection geometry:
* Definition of plane or cylinder with user coordinate system

Calculation of true to scale image plans:
* Projection geometry (plane, cylinder)

» corretion by 3D surface model

« user defined scale and resolution

COSCH

g
=
i
k
H
H

Cmen
bt
%

o

COLOR & SPACE IN
CULTURAL HERITAGE
wiww. fokus-GmbH-Leipzig.de Projection plane in user coordinaten system




fokus metigo3D - Orthophoto / Unwrapping |

GmbH Leipzig

Projection geometry:
* Definition of plane or cylinder with user coordinate system

Calculation of true to scale image plans:
* Projection geometry (plane, cylinder)

» corretion by 3D surface model

« user defined scale and resolution
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www.fokus-GmbH-Leipzig.de Projection plane in user coordinaten system; image plan as orthogonal projection




fokus metigo3D - Orthophoto / Unwrapping Il
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Orientated image
with Projection

of cylinders
Castle Katze
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metigo3D - Orthophoto / Unwrapping Il
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{o] (JI metigo3D - Orthophoto / Unwrapping Il

' GmbH Leipzig

UV light images:
* orientated by spatial resection
* orientated UV-images projected on the same geometry like colour images
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Orientated image
UV-light

castle Katzenstein

unwrapping with
Orthoprocektion
UV light images

Original 1:5, 300dpi
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metigo3D - Orthophoto / Unwrapping Il

UV light images:
* orientated by spatial resection
* orientated UV-images projected on the same geometry like colour images
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metigo3D - Orthophoto / Unwrapping IV

Image plan of Apse
im Original 1:5

Colour images

Castle Katzenstein

Image plan of Apse
in Original 1:5
UV light images
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: fokus metigo3D — Orthogonal projection

GmbH Leipzig

Combination of Laserscandata with high resoluted images:
* Rottweil, church Heilig-Kreuz-Munster, south aisle, 2012
« Digital unwrapping with Orthogonal projection

(Laserscan: Scan 3D GmbH, Berlin) photogrammetric orientated image
(1 of 17 images)




fokus metigo3D - Orthogonal projection

GmbH Leipzig

Combination of Laserscandata with high resoluted images:
* Rottweil, church Heilig-Kreuz-Munster, 2012
» Digital unwrapping with Orthogonal projection, Detail in image plan in scale 1:25
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Image plan of stone
floor

(rectification & montage)
1:10, 400dpi

monastery Raitenhaslach,
Steinerner Saal
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metigo3D — Deformation analysis

Calculation of true to scale image plane:

* coordinate plane for Deformation analysis is defined
» DSM is coloured in dependece of distance to plane

* image export with user defined scale and resolution
* Integration in mapping project

» shown deformation: green: +4cm until red: -2cm

+ + + 4+ + + + + + + + + + + + + o+ + o+ o+ o+ o+ o+ o+ o+

Raitenhaslach, monastery, Steinerner Saal, 2012 - Digital image plan of floor; scale 1:10



fokus metigo3D — Deformation analysis

| GmbH Leipzig

Calculation of true to scale image plane:

» coordinate plane for Deformation analysis is defined
» DSM is coloured in dependece of distance to plane

 image export with user defined scale and resolution
* Integration in mapping project

» shown deformation: green: +4cm until red: -2cm
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Raitenhaslach, monastery, Steinerner Saal, 2012 - Digital image plan of floor; scale 1:10




fokus metigo3D - Orthogonal projection

GmbH Leipzig

Combination of Laserscandata with high resoluted images:
* Kiel, water tower, 2012, Digital unwrapping with orthogonal projection

COSCH
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fokus metigo3D - Orthogonal projection
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Combination of Laserscandata with high resoluted images:
* Kiel, water tower, 2012, Digital unwrapping with orthogonal projection, 1:25
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fokus metigo3D - Orthogonal projection

|  GmbH Leipzig

Combination of Laserscandata with high resoluted images:
* Raitenhaslach, monastery, Steinerner Saal, 2012,
» Photogrammetric documentation 1:20

COSCH

m_ * Orthoprojection with Intensity colours 1:50 * detail 1:20

T S r——  Laserscan 5mm point distance

CULTURAL HERITAGE (Scan 3D GmbH, Berlin)
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fokus metigo3D - Orthogonal projection

GmbH Leipzig

Combination of Laserscandata with high resoluted images:
 Raitenhaslach, monastery, Steinerner Saal, 2012,
» Photogrammetric documentation 1:20
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f fokus metigo3D - Orthogonal projection

GmbH Leipzig

Combination of Laserscandata with high resoluted images:
* Raitenhaslach, monastery, Steinerner Saal, 2012,
» Photogrammetric documentation 1:20
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f fokus metigo3D - Orthogonal projection
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Raitenhaslach, ehem. Zisterzienserkloster
Steinerner Saal Egﬁiﬁ!z‘sg
Photogrammetrische Dokumentation
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