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Povrchova data [/ Surface data

- zaznam vnejsiho povrchu objektu
- textura

- primdrni data - mrak bodu (point cloud)

- vyslednym model - polygonova sit (polygonal mesh),
vznika polygonizaci bodového mraku

- kontaktni X bezkontaktni zaznam
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Laserové skenovani [ Laser scanning

- neinvazivni zaznam geometrie povrchu objektu
prostrednictvim emitovaného laserového paprsku

- pocitani doby navratu odrazeného paprsku

4 - Liniovy obrazovy snimag -
e 4
y - >
kﬁg ,4§
- q
5- Ridici elektronika. ~
1 - Vlysilaé laserového pap!

rsku &

- triangulacni princip pouze do 3-5m

Primé pusobeni laserového paprsku na povrch oka muze trvale poskodit zrak!+
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Laserové skenovani [ Laser scanning

doba zaznamu radove v minutach > nevhodné pro
zaznam zivych objektu

technické limity lesklych (sklovina, mramor),
tmavych a pruhlednych povrchu

naroky na kontrolu osvetleni
rozliseni radoveé v desetinach mm

Shaan Hurley
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Vybaveni laboratore / Lab equipment

MicroScan 3D NextEngine 3D HD
- manualni bezkontaktni zaznam - automaticky bezkontaktni
- bez mozZnosti zGznamu textury zaznam
- mobilni skener - zaznam textury
- zdznam velkych a stfedné velkych - Stolni skener
predmétu - zaznam stredné velkych a malych
predmétu
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Cviceni
Priprava lebky na virtualni facialni rekonstrukci

1) kranium - laserovy zdznam (NextEngine) + editace (Gom
Inspect)

2) kraniofacialni analyza: virtudlni morfoskopické a
metrické zhodnoceni vytvoreného modelu - pohlavi,
populacni afinita (Landmark, 3D-ID)

3) dolni celist - laserovy zaznam (microscan) + editace (MicroScan
Tools)




1a) Kranium - laserovy zaznam

NextEngine

2. prekryti

0@

sjednoceni
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1a) Kranium - laserovy zaznam @ —
NextEngine [E -

@ NextEngine ScanStudio — 5
File Edit View Scan Align W‘ eeeeeeeeeeeee

= Your Scanner is Read! - ! .
&5@ y & © B> SE?RR,
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& NextEngine ScanStudio
|Fi|e Edit View Scan Align Fuse Polish Measure CAD Help

= <j MODEL [3D scan o - D
18} Sc/ : -
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@ NedEngine Scanstudio - cranuum104.scn
File Edt View Scan Align Fuse Poish Measure CAD Help

=5
@ScANSmnlo D b

@ NedEngine ScanStudio - cranuum1045cn
| Fle Edt View Scan Align Fuse Poish Measure CAD Help

@SCI\NSTUDIO > Y;“"bmmm

@ Hettngine Scanstudio
|File_Edt View Scon Aign Fuse Poish Mesre CAD Welp

T ] ‘
9 scan (< o —— { ) B
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@ NextEngine ScanStudio - cranuum104.scn
File Edit View Scan Align Fuse Polish Measure CAD Help

'> Scan loading complete




& NextEngine ScanStudio - cranuum104.scn
File Edit View Scan Align Fuse Polish Measure CAD Help

Q SCANSTUDIO D Scan loading complete

Cisténi modelu - trimming

!File Edit View Scan Align Fuse Polish Measure CAD Help
' ¥
Scan loading complete T — . ¥
< EBE 50 B

4

q Scarfoading complete
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& NextEngine ScanStudio - cranuum104.scn
File Edit View Scan Align Fuse Polish Measure CAD Help

J
Q SCANSTUDIO D Scan loading complete

Spojovani skent - alighment

Q NextEngine ScanStudio - cranium_trimmed.scn —
|Fi|e Edit View Scan Align Fuse Polish Measure CAD Help

)
O
(-9

T T
Please place 3 or more pins to align
w ALIGN 6 e " - L




& NextEngine ScanStudio - cranuum104.scn
File Edit View Scan Align Fuse Polish Measure CAD Help

P
@ SCANSTUDIO D Scan loading complete

Spojovani skent - alighment

& NextEngine ScanStudio - cranium_trimmed.scn — X
|File Edit View Scan Align Fuse Polish Measure CAD Help
I

I
You have placed 3 pins
{8 Aoy G [Yoetenady, Lo
- _ fer E— —

[« Attach Scans |




& NextEngine ScanStudio - cranuum104.scn

File Edit View Scan Align Fuse Polish Measure CAD Help

J
Q SCANSTUDIO D Scan loading complete

Vytvareni jednotneé site - fusing

| &

File Edit View Scan Align Fuse Polish Measure CAD Help

N\
:2) = G " Model Saved - ,l {?)

Fuse Settings

Q Fuse your scans into a single mesh without overlap.
Model Points: 1,532,619 Points /2,950,401 Triangles
Fuse Method -

" Mesh Recanstruction

Generates a mesh by following the geometric shape of the target 3D scan Data

Mesh Fitting Resolution Low — J—. High

& Volume Merge

amesh by ing the ies scans with 3D volume.

Resolution Ratio [0.4] Low — J High
f

™ Create Watertight Model (Fill &l Holes)

IV Include Textures

Testure Blending: - J-— 5 piels

Higher resolutions will take longer to process and require more PC resources.

Cancel More Info | Apply I

&L C




& NextEngine ScanStudio - cranuum104.scn
File Edit View Scan Align Fuse Polish Measure CAD Help

= Scan loading complete
& SCANSTUDIO D o

Export modelu

@ NextEngine ScanStudio - cranium_fused.scn — X
IFAIe Edit View Scan Align Fuse Polish Measure CAD Help
Undo I | .
=1z > 200
Q Attach Ctrl+A _ 0. o
| Detach Ctrl+D ! § b | = ; <
Attach Al Ctrl+Left
Detach Al Ctrl+Right

Delete Unattached Data Ctrl+Delete

Preferences...

q cranium_fused.scn

veST 9 |

3D PRINT IGES STEP RAPIDWS  Splig\ork MORE
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1b) Kranium - editace

Gom Inspect V8

- naprava nedokonalosti skenovani (odstranéni
nadbytecnych polygonu, uzavreni dér

- redukce velikosti
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1b) Kranium - editace

Gom Inspect V8

File Edit View Construct Inspection Operations Help ‘ SGITI
Fl | IM;}:-&W o B |T|
EY Import STL ? ® —
L *PIP |z TABLE ‘CDIAGRAM‘ PROPERTIES
Parameters « »
Unit Default unit (mm) |' °
Target element type | Mesh |"
Split by color b
File type
STL file type b
Color format:
‘ Cancel ‘
Sh ‘ £ o | d‘ No elements are selected.
Found: 0 element(s) ‘Q
=
=
B
)
o
g
¥
=
2 (@ (n |
i ‘ ‘ ] %o
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B New Project(*) - GOM Inspect V8 — X
File Edit View Construct Inspection Operations Help Q ﬂ‘ Sem
— v —_— T —
EECONCERCIO (o vosiommen: -] 2]
— 2 N S L |
OVERVIEW | REPORT $PIP |+ TABLE ¢ DIAGRAM EPROPERTIES I
& « | »
Elements ® | Information v
D AZJ EEVEE + Selected elements: 1
v 5 Actual Elements export_cranium
v [fg Meshes
[ expr il ~ Imported
» B Name (imported): export_cranium
Import source STL |
Import file: F:\Ivana\vyuka\Aktualni trendy 2C
i~ Points
Number of points: 880801
Selected points: 0
|~ Holes
Number of holes: 7046
& | |
Found: 1 element(s) @
~ & Actual Elements
v Ff Meshes
B export_cranium @
(= : : :
:§ il [ 2]
'3
=3
)
(=
y:' | General 4
e I
H - | Label <
| Display 4
| Element Keywords 4
Creation Sequence 4
| miE o, | 4
] el OO PO

20
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Odstranéni nadbytecnych polygonui / Deleting extra polygons
Select Patch | && |, Ivert Selection | % & , Ctrl+ Delete

B New Project(*) - GOM Inspect V8
File Edit View Construct Inspection Operations Help

d @ ‘l © No alignment \V] ‘ ‘Z‘

$PIP |$TABLE ¢ DIAGRAM | | PROPERTIES
. [ »

Elements ‘ ® Information v

~ B All Elements

~ Selected elements: 1
export_cranium

v B Actual Elements
v FF Meshes

~ Imported

& B | & |
Found: 1 element(s) !o
> [ Actual Elements
~ Ff Meshes
B export_cranium [

Import source

Name (imported):

export_cranium
STL

Import file: F:\Ivana\vyuka\Aktualni trendy 2
~ Points

Number of points: 880801

Selected points: 0
~ Holes

Number of holes: 7046

5
g Kl [»
@
a
b7y
=
] | General 4
= Label ‘
Display 4
| Element Keywords 4
| Creation Sequence 4
24 ] \ 23
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Odstraneni chyb site/ Eliminating mesh errors
Select All (RMB), Deselect All (RMB); odstranit nadbytecné polygony

B New Project(*) - GOM Inspect V&
File Edit View Construct Inspection | Operations Help

1§ Inspection

- X
CEE—

Alignment » Sk ‘v’ ‘T[
N/ CAD )
OVERVIEW | REPORT | Mesh » Close Holes » PROPERTIES |
& Point Cloud (Scanner) » Repair... »
Elements Section » Smooth... | Information X
¥ [ All Elements Report » Thin... |+ Selected elements: 1
v @& Actual Elements Elements » Refine... export_cranium
& - =
g ﬂl\']gshes Define Actual Master Other > Regularize...
[&t — ~ Imported
Invert Selected Normals ﬂ Relax... Name (imported): export_cranium

» B Imported

o)

[ (B [ b

Found: 1 element(s)

~ & Actual Elements
v fg Meshes

B export_cranium

EQ)

Eb

Offset...
Scale...

Eliminate Mesh Errors

Delete By Plane...
Cut Actual Mesh By Curve...
Optimize Edges...
Camera Image Contents On Mesh...
Combine...

Replace Region...
Stitch...

b | O L[ B [ % B B | 5] |2

]
O«

Import source
Import file:

~ Points
Number of points:
Selected points:

¥ Holes
Number of holes:

STL
F:\Ivana\vyuka\Aktualni trendy 21

875411
875411

7013

2l «» []
‘General «
Label 4
Display 4
7Eirement Keywords 4
[ Creation Sequence 4
2 8
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Manualni aprava site/ Manual mesh editing

Select/Deselect On Surface (RMB)
Select/Deselect Through Surface (RMB)

Select All Points Of Element
X Select/Deselect On Surface Ctrl+Space
<+ Select/Deselect Through Surface  Ctrl+Shift+Space
[ select All Ctrl+A

™ Deselect All Ctrl+N
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Uzavreni der - automatické/ Close holes - automatically
Select All (RMB), Deselect All (RMB); odstranit nadbytecné polygony

B New Project(*) - GOM Inspect V&

File Edit View Construct Inspection | Operations Help

Elements
¥ [ All Elements
v [ Actual Elements

~ fE8 Meshes

| (] exg
» B Imported

Alignment
CAD
Mesh

Point Cloud (Scanner)

Section
Report

=

X
R @igem

ent || [2]

Elements

port_cranium

Define Actual Master

J

& | O ‘ &
Found: 1 element(s) 1 @
~ & Actual Elements
~ i Meshes
B export_cranium @
c
0
B
£
a
g
H
&= i

Close Holes
Repair...
Smooth...
Thin...
Refine...
Other »

v

Invert Selected Normals

Gﬁ Interactively...
@g Automatically...
Mesh Bridge...

| 0

G| k| %

4]

PROPERTIES |

ru
O«

»

Information

v Selected elements:
export_cranium

~ Imported
Name (imported):
Import source
Import file:

~ Points
Number of points:
Selected points:

~ Holes
Number of holes:

1

export_cranium
STL
F:\Ivana\vyuka\Aktualni trendy 2C

854614
854614

6393

il

General

Label

Display

Element Keywords
Creation Sequence

5]
Bi|a|alalala
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Uzavreni der - manualni/ Close holes - manually
Operations > Mesh > Close Holes - Interactively: Ctrl + LMB vedle diry

E¥ New Project(*) - GOM Inspect V8

File Edit View Construct Inspection Operations Help

@ No alignment v ‘ |Z’

$PIP < TABLE |+ DIAGRAM |

«
Filling result | Normal |~ ‘ o 3 T
Delete neighborhood |1 = |

[ apply | [ close | @l

Preview |~

& B | % |

Found: 0 element(s)

. 7
% (- {
0
ressed and drag mouse; Es [a]
Y
2@ | [ EEEEE RS e E R \\@m:;w\
| |
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Redukce bodu / Reduction of points
Select All (LMB): 1 277 982 points - 100 000 points

BE¥ New Project(*) - GOM Inspect V8 - X
File Edit View Construct Inspection | Operations | Help 3°m
BBl 2 = a =- P * frene|-][ 7]
= s (\Gkd \aoy) b cAD . 24
OVERVIEW | REPORT Mesh > Close Holes > | PROPERTIES
& Point Cloud (Scanner) » Repair... | »
Elements Section > Smooth... Information v
~ B All Elements Report 4 Thin... S Selaciod GERGRS T
v B Actual Elements Elements » Refine... export_cranium_C...
-2 F@M;hes Define Actual Master Other » .
export_cranium_CH ~ Impot
» @ Imported Invert Selected Normals Name (imported): export_cranium_CHM
Import source STL
Import file: F:\lvana\vyuka\Aktualni trendy 2016\moje\pro studer
~ Points
Number of points; 1277982
Selected points: 1277982
~ Holes
Number of holes:
— Thin Mezsh ? >
& | O el
Found: 1 element(s) ®
> @ Actual Elements
~ fi§ Meshes _ L -
& export_cranium_Ci P | O Surface tolerance B 0.1000 mm =
= -
(= Mumber of points 100000 :
c |
B I
@
a
2
= | Generd
- | | Label
X | Display, Y
Y eener W] Max. edge length 1.000 mm =
| | Creatio
= - 1|@ o [EElEOEs e e ElEs e
i} |

T - ' i Apply | Close |
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2) Kraniofacialni analyza

- pohlavi jedince - morfoskopicky (Walrath et al. 2004),
metricKy (3p-ID)

- populacni afinita jedince (30-ip)

morfoskopicky popis celkové lebky, facialni casti,
zachovalosti ...

vypis znaku neni metoda!

27
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2a) KFA
Morfoskopické zhodnoceni

- fyzicky pohledem, pohmatem
- virtudlné pouze pohledem

- centralni X paralelni perspektiva

28
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2a) KFA

Morfoskopické zhodnoceni pohlavi

Walrath et al. 2004

,Reliability Test of the Visual Assessment of Cranial

Traits for Sex Determination*
(hodnoceni podle tabulky na str. 3 ¢lanku)

Is

Sexualization
Hyperferminioe Feminine Indeterminate Masculine Hypermasculin
Trait Weight] (-2) (-1) 0 (-1) (+2)
Glabell 3 lsmocth slightly delimited marked massive,
delimited prominen t
Mastoid process | 3 [very smal 1 small medium larg) ry large
(‘ 7 — — ———
J V4 W ,\Q(/
____________________________________________________________________________________________________

Y(skore x vaha znaku)

¥ vaha 2naku

I1S>0,2 — M
1S= (-0,2; 0,2) — Ind.
1S< -0,2

— F

29
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2b) KFA
. 4 ’ o o o . I «
Metrické zhodnoceni - digitalizace ®* "

- 28vyznacnych bodu + frankfurtska horizontala
- zhodnoceni pohlavi a pop. afinity (30-ip)

30



File Edit View

0w ?

Project

Tools Window Help

New Project

Project name:

‘ project.land

Folder:

‘ C:\Users\Dell3\Documents

Browse

Cancel

raphics research

[project.land] - a X
W2 File Edit View Tree Project Tools Window Help eI
DE 7|7 @ iFG B 2] nes By &L | A HALBeh B
o f A | [
Load into A
Load into B
Open item...
Reflect
Import..
Import from C &% - [projectland] [m} X
Export. S File Edit View Tree Project Tools Window Help e
CrEEmiERS 0@ TR &% HG e] [4] n=e Ry @)L AL Be 8
Group =03 project [ A €
Ui Load into A :
(o Load into B
et Open item
Primitive grouping... Reflect >
Creste species average. zr_ r—
Retrodeform... = Import from € >
Export...
Custom Plugins >
Group
Ungroup 3
100% Red [0.881 + 0% Blue [0.001 2::2“
! T [ Caneel |
Ready NUM Primitive grouping
Retrodeform...
100% Red [8.901 + 0% Blue [0.001
! [ Caneel |
Ready NUM



* - [project.land]

File Edit View Tree Project Tools Window Help

AR AR Yk LA 5L itz 1

@ lebka_HT9

(% -1cbka_H79Y
N

_ View >
i Data bounds >
s PCA axes

lebka_H79

100% Red [0.00]1 + 0% Blue [0.00]

! 2 |l |
Ready NUM
% - [projectland] - [m] X
©% File Edit View Tree Project Tools Window Help - & X
DE| 2 (P @BiFrG mw x|ftlemn lop 4l B> |ZAseeh8
5439 project C | A-lebka_H79
B lebka_HT9
100% Red [0.00]1 + 0% |1
B |
lebka_H79 32
! I
NUM 4

Ready



“AMERrA

2b) KFA
Metrické zhodnoceni - digitalizace ™

- vytvoreni bodu: Shift + LMB (cislovani bodu od 0!)

- frankfurtska horizontdla (orbitale dx.; orbitale sin.; porion
dx., porion sin.)

% - [projectand] - m} X
% File Edit View Tree Project Tools Window Help

Dﬁ?%ﬁ@%wgu.ixétnn=shm‘. @@L EE- oA B0l 8

-3 project c N\ A-lebka_H79

A lebka _H79

100% Red [0.001 + 0% |
B |

lebka_H79

33




% - [project.and]

v File Edit View Tree Project Tools Window Help - %

D@ 2P @uirG mwx[fii-nfeop 4@l B> > |EAL0e %8
547 project C | A-lebka_H79
L. lebka_H79

100% Red [0.00]1 + 0% |
B |

lebka_H79

Ready NUM 4

@2 - [project.land] = m] X

A% File Edit View Tree Project Tools Window Help ) i - [[E] %
DE 2P CwiFG WX |flh-%|foed @ P.L B> ZALs 0088

8 ,» project C \ [ / A -lebka_H79
A lebka_H79

100% Red [0.00]1 + 0%
B

lebka_H79

34

Ready [NUM [ 4
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2b) KFA
Metrické zhodnoceni - digitalizace ™

¢islo bodu nizev hodu ¢islo bodu nizev hodu
Ao lchka WD = 0 orbitale sin. 16 frontomalare temporale sin
’( orbitale ox. 17 frontomalare temporale dx.
2 porion sin. 18 glabella
3 porion dx. 19 lambda
4 asterion. sin. 20 mastoideale sin.
3 asterion dx. 21 mastoideale dx.
g basion 22 nasion
7 bregma 23 opisthion
g dacryon sin. 24 prosthion
9 dacryon dx 25 subspinale
10 ektomolare si 26 Zygion si
11 ektomolare x. 27 zygomaxillare sin.
12 ektokonchion sin. 28 rygomaxillare o
13 eltokonchion dx. 29 rygoorbitale si
lebka_H?3 14 frontomalare anterior sin. 30 zygoorbitale dx.
15 frontomalare anterior dx. 31 Zygion dx.

35
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Export bodu

%% - [projectland] = X
®: File Edit View Tree Project Tools Window Help - & X
B2V EBHG %W x|l fop & @L @M BEA LB S
B oject: [ c | A-lebka_H79
Load into A
Load into B
Open item...
Reflect >
Import...
Import from C >
Export... 3
Custom Plugins >
Group
Ungroup Export »
Rename
Export as:
Delete
{*.land) Landmark database
Primitive grouping... (%ply) PLY Models |p|'0ject.|and
~ {*.corr) Correspondences
Create species average.. *.dta) NTsys landmark points
e d [ Raw landmark paints
t - " -
etrodeform (*.dims) Dimension points |p|'0ject.dta
Atlas:
G
| lebka_H79 ﬂ roups | .
Into folder:

C:Wsers'\Dell 3\Documents Browse

Advanced Options
™ Allow duplicates ¥ singlepoints [ Curves [ Patches [ Flexible patches

I” Use calibrated coordinates based on measured distance specified using dimension primitive(s)

oK | Cancel

lebka_H?79

Ready NUM
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Format souradnic

| export_cranium_red.pts - Paznémkovy blok - O X 32

Soubor Upravy Format Zobrazeni Napovéda S000 -67.05 -140.19 51.20
Version 1.8

: - Excel > Otevrit-> (vsechny = “5 i i
5000 -6.7045578e2+001 -1.4018747e+002 1195213e+001 y 5002 306] -10436 54.13

5001 -4.9634460e+001 -2.1681317e+002 6087896e+801 5003 3085 -216.17 62.28

5802 3.06032150+000 -1.8425844e+002 5.4132477e+001 004 5225 -85.88 6106
SP03  3.0848255e:001 ~2.1617041e:002 6.2282921e:+001 SO u Or 9 )

S804 5.2245796e+8@1 -9.5883957e+001 6.1058720e+001 5005 7836 20573 614
Se@5 7.8356148e+001 -2.0573033e+002 6.7438110e+001 3006 4377 -153.64 8176
S886 4.5765282e+001 -1.5364308e+002 9.1759781e+001 S007 3234 -16294  -5571
S807 3.2337437e+001 -1.6294322e+002 -

5808 -5.66156622+801 -1.6834872e+002
5889 -5.2443810e+001 -1.8825348e+002
5810 -7.4692978e+001 -1.5364209e+002
5811 -4.3122299e+801 -2.8181158e+082
5012 -5.635668%e+001 -1.2870290e+002
5813 -3.6709976e+001 -2.2343857e+002
S814 -5.6823701e+001 -1.2816248e+002
5015 -3.4327354e+001 -2.248163%+002
5016 -5.0540970e+001 -1.2589148e+082
5817 -2.9256996e+801 -2.2638846e+002

o] .
-5713974e+061 P e 5008 -56.62  -168.35 8.93
ruvodce importem testu o sl s
03364640001 e so09 5244 -188325  10.34
75149154001 5010 7469 -15364 6751

v v
.2619667e+001 Oddelo aC 9 Me e a 9 5011 4312 -20181 7262
-8891415¢+001 V Z r 5012 -56.36  -128.70 20.89
.1307791e+001
06338450001 5013 3671 -22344 3131

Ve Ve
.7785824e+001 Obec 9 Doko C t 5014 -56.02 -128.16  10.63
-0603281e+000 ny n I . 5015 -3433  -22482 1779

.6231028e+001

Bl b O U B U O s L 00 GO R LT D R R s OY AL WO Y O LW

5818 -6.1163986e+001 -1.7938339e+082 -5.0940514e+000 5016 5054 -125.89 9.00
S819 1.1457110e+002 -1.4128461e+002 2.2995954e+801 5017 2926 -2263%  16.23
S020 1.3084412e-802 -1.0605072e+002 8.3297882e+001 S018 6116 -179.38 509
S821 3.8973518e+001 -2.1593962e+002 8.9999878e+001
S822 -5.9802994e:001 -1.7968430e:082 3.5004387+000 s013 11457 -14138] 3300
S823 1.0033211e+001 -1.6015881e+002 7.75061650+001 3020 001 -108.05 83.30
S824 -8.4670067e+001 -1.8446143e+002 6.3246727e+001 * ’ 4 5021 3097 -21594  90.00
(2 e LS en: et atemdatickKy rormdat. sz  s= s s
-2 e+ -1. e+ e+
S827 -6.8472183e+001 -1.3582797e+082 5.8709671e+001 5023 1005 -160.16  77.51
S828 -4.8287476e+001 -2.1683063e+002 6.0297134e+001 ~, 5024 -8467 -18446  63.25
5029 -6.7363022e+001 -1.5349951e=+002 .0296801e+001 IS[O 5025 -79.61 -183.82 53.79
S83@ -5.6165039e+001 -2.0599283e+002 3.4295853e+001 9 C
$831 -1.8572987e:801 -2.3349431e:082 4.9993401e:001 5026 3158 -10359) 440
5027 -68.47 -135.83 50.71
v 5028 -4829  -216.83 60.30
S029 -67.36  -153.50  30.30
5030 -56.17 -205.80 3430
5031 1057 -233.49 4099
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2c¢) 3D-ID (Slice, Ross 2010)

Geometric Morphometric Classification of Crania for Forensic Scientists.

[£) 3p-D - [u] X
Program Demo Xwval Help

Data Options Report Log

) Bez ndzvu — Pozndmkovy biok right_frontomalare_anterior-34.33 -224.82 17.79 =
Soubor Upravy Format Zohrazeni Mapové( left_frontomalare_temporale|-50.54 -125.89 9.00
(£l 30-D - ] x ] -14@.19 31.29 right_frontomalare_temporale|-29.26 -226.39 16.23
Program Demo Xwal Help . -216.81 36.01 glabella-61.16 -179.38 -5.09
(Data | Options | Report | Log : :;(:Zig ;‘:;3 lambdal114 57 14128 2300
Case# =] left_mastoidale|0.01 -106.05 83.30
Notes: 78.36 _285.73 §7.44 right_mastoidale(30.97 -215.94 90.00
45,77 -153.64 91.76 nasion|-59.80 -179.58 3.50
32.34 -162.94 -55.71 left_lower_orbital_border|
-56.62 -168.35 8.93 right_lower_orbital_border| |
Landmark Coordinates -52.44 -188.25 1@.34 left_upper_orbital_border
left_asterion -74.69 -153.64 67.51 G T T LT
right_asterion| | -43.12 -201.81 72.62 )
basion _56.36 -128.70 20.89 opisthion|10.03 -160.16 T77.51
bregma -36.71 -223.44 31.31 prosthion|-24.67 -184.46 63.25
left_dacryon| -56.82 -128.16 1@.63 subspinale|-79.61 -183 82 5379
right_dacryon -34.33 -224.82 17.79 left_nasomaxillary_suture_pinch
lefi_ectomalare| -58.54 -125.89 9.88 right_nasomaxillary_suture_pinch| L
ngmiecloma\are -29.26 -226.39 16.23 left_zygion|-31.58 -103.59 44.01
-61.16 -179.38 -5.@9
left_ectoconchion| | 114.57 -141.28 23.00 left_zygomaxillare-63 47 -135.83 5071
right_ectoconchion 8.01 -106.85 83.3@ right_zygomaxillare-48.29 -216.83 60.30
left_frontomalare_anterior] 30.97 -215.94 908.6@ left_zygoorbitale 67 .36 -153.50 30.30
e —— -59.88 -179.58 3.50 right_zygoorbitale-56.17 -205.90 3430
left_frontomalare_temporale 10.03 -1608.16 77.51 right_zygion 1057 23349 2999
5g s S !
lambda -31.58 -1@3.59 44.@1 S ———
left_s -68.47 -135.83 50.71
right_t -48.29 -216.83 60.30
nasion| =] -67.36 -153.5@ 30.3@

S od 5. hodnoty!
desetinné tecky!

ZaloZka Options > Determine group and sex + zaskrtnuté vsechny skupiny .,



“AMERrA

2c¢) 3D-ID (Slice, Ross 2010)

Geometric Morphometric Classification of Crania for Forensic Scientists.

Vysledky - Zalozka Report

|£| 30-ID = O x
Program Demo X-val Help

Data | Options | Report | Log |

oo =
Determine group and sex: true —
Reference Data Set: data;"Sd_id.rr.dt
Lszes=sing group membership. .. Dz
Using 77 shape dimensions. d '[ t d ° X k ;
vzaalenost oa prumeru SKupiny
Summary. ..
========== Dz Posterior Typicality
African - female (3): 1647, 6061 0,0000 0,0000
- * omge
African - male (4): 1524,2137 0,0000 0,0000 b b l
African Mmerican - female (98): 1554,4513 0,0000 0,0000 POSterlor pro a I Ity
Lfrican American - male (122): 1530, 2629 0,0000 0,0000 . v 7 .
Circuncaribbean - female (1): 16286605 1,000 0,000 pravd. s jakou patri do vybrané skupiny
Circumcaribbean - male (3): 1569,9758 0,0000 0,0000 =
East_Aszian - male (6): 157&, 2080 0,0000 0,0000
European - female (18): 1526,1435 0,0000 0,0000
European — male (24): 1533,7582 0,0000 0,0000 ° °
European Imerican - female (&2): 1528,4314 0,0000 0,0000 Typlcallty
European American - male (37): 14%52,3105 0,0000 0,0000 «===
. . . s v
Meszoamerican - female (4): 1545, 0275 0, 0000 0, 0000
: R o ' / kolik ze skupiny je dale od stredu

Mespamerican - male (21): 1510,7722 0,0000 0,0000
South_Rmerican - female (4): 1593,9594 0,0000 0,0000
South_American - male (93): 1523,8970 0,0000 0,0000
=*#% PROCES5ING CCHMPLETE ***

-
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3a) Mandibula - laserovy zaznam

MicroScan

\ 4

- kalibrace + homing

- scan phase (samotné skenovdni)

- sweeps phase (ipravy skenti + spojeni)

- points phase (iprava mraku bodt)

- mesh phase (dprava polygondlniho modelu)

- expor t (mozny pouze pri pripojeném skeneru)
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MicroScan Tools

~1/5 Scan Phase (samotné skenovani)

v ),

< - Untitled 0.srf

Fi

Thua@eIor o YW, N A A aaa@mEQ

Undo Redo Clear Invert Cut Pick | Move Select Measure Register Landmar Profiles Edges |Sweeps| Probe | Reset
| Points| -

Points Mesh

Disconnect  Adjust  Calibrate Cal. Probe Delete Mew Scan Coord 5ys
Last
Edit Tools Scan View

Objects
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MicroScan Tools

Scan Phase (samotné skenovani)

¥ Microscan Tools - Untitled

File Scan Sweeps Points

D@E e 3 0,V ¥, -)\H.!m,-, WY v

M select Measure Register Landmarkg Connect Dis ibrate Cal. Probe D New Scan Coord \aw Profiles Edges |Sweeps| Probe

o oints I 1 Points |
Edit Tools Scan View
Objects

[ Scanl [Scantarget]
Microscan
Capture with... (@) Large Laser
(O Small Laser
(O Standard Tip
(O Customn Tip

1]
Raw Points Ok

Info/Options
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MicroScan Tools

Scan Phase (samotné skenovani)

! Microscan Tools - Untitled O.srf™

- x
File Scan Sweeps Points Mesh
% 4 » = - #
--n0@m &I
PI2 K 0 VW | . mana
Unde Redo Clear Invert Cut Pick | Move Select Measure Register Landmarks Connect Disconnect Adjust Calibrate Cal. Probe Delete  New Scan Coord Sys pi?:és Profiles Edges
Last
Edit Tools Scan View
Objects

Scan3 [Scantarget]

Microscan

Capture with... () Large Laser
(®) Small Laser
(O Standard Tip
() Custom Tip

Status -

Sweeps 1

Raw Points 50k

Info/Options
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MicroScan Tools

Scan Phase (samotné skenovani)

44



o Message

License error: could not find Microscan -
make sure the device is connected and the
driver is installed.

Software will run in SATTELITE mode - exporting will be
disabled!

¥ Microscan Tools (x64) - Untitled 0.5

File | Scan | Swesps  Point

-~ ERrsatle VYY RSN A L. maamlZQ

Unde Redo Clear Invert Cut Pick | Move Select Measure Register Landmarks Raw Profiles Edges |Sweeps| Probe | Reset

Points Points| ~

Connect Disconnect Adjust Calibrate Cal.Probe Delete  MNew Scan Coord Sys
Last
Edit Tools Scan Wiew

Objects

none

V_ Microscan Tools (x64) - Untitled O.srf (SATTELITE MODE)
File Scan Sweeps Points Mesh
New /
Open Ctrl+0 .
Open Autosave
Save Ctrl+S
Save As

Import
Export

Options

Show help file

About Microscan Tools
Exit

1 FAlvana\wyukatAktualni trendy 2016\moje\pro studentyhigh\MS\mandibula_clean.srf
2 C\Users\Dell3\Desktop\Jost\mandibula_done.srf

3 C:\Users\Dell3YDesktop'Jost\mandibula_mesh.srf

4 C:hUsers\Dell34 Desktop\Jost\mandibula_pointcloud.srf

5 C:\Users\Dell3\Desktop\Jost\mandibula_clean srf

6 E\lvana\wyukat\Aktualni trendy 2015\XX data\MicroScan teols\mandprub.srf

7 E\lvana\wyukatAktualni trendy 20154XX data\MicroScan teols\mand.srf

8 Gi\mand_puv.sif

9 eivanallaborator\garilla gina\mand_puv.srf
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MicroScan Tools

2/5 Sweeps Phase (Uprava skenu)

s (x64) - UntitNg O.srf (SATTELITE MODE)
Sweeps Points Mesh

B4+ 29 0o ML AP MW aaamlQ

Undo Redo Clear Invert Cut Pick | Move Select Measure Register Landmarks Raw Profiles Edges |Sweeps! Probe | Reset

Detectin Register Merge Register Generate Quick Delete Points .

Sweeps Objects Objects Sweeps Pointcloud Mesh Sweeps
Edit Tools Sweeps View
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MicroScan Tools

Sweeps Phase (orezani sumu

¥ Microscan Tools (x64) - Untitled 0.srf* (SATTELITE MODE)

| File Scan Sweeps

- » 11 3 : ' [ [l 2aaa

Undo Redo Clear Inve andmarks Detectin’ Registér’ 'Meige Register Generate  Quick Delete Raw Profiles Edges [Sweeps Pr?be
Points Points

Sweeps  Objects Objects Sweeps Pointcloud Mesh Sweeps
Edit Sweeps View

Objects

[ Scanl

(O Circle (bounding)

(O Brush
Brush Size
[ | 10 pixel

from Probepoints
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MicroScan Tools

Sweeps Phase (registrace skenti) e

Move
¥ Microscan To - mandibula_clean.s) \TTELITE MODE)

File Scan Sweeps Points Mesh

o »

-
« - 0@ o mMaamz
o Redo Clear Invert Cut A ot Measure Register Landmarks _ - es Edges |Sweeps| Probe

& Points

Teols 7 View

= &

B Scan2
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MicroScan Tools

Sweeps Phase (registrace skenti) =t

Register

v
Fi

le Scan Sweeps Points Mesh

A aal naaal

Raw Profiles Edges [Sweeps| Probe

Undo Redo Clear Invert Cut Pick Move Select Me: ureIRegistef Lajjdmarks
Points | Points

Detectin Register Merge Register Generate  Quick Delete
Sweeps Objects Objects Sweeps Pointcloud Mesh Sweeps

Edit Sweeps View

Objects

Measure

Pick at least 3 Points
in at least 2 Objects

PickPointNr. O1 @
o2 @
® @
04

Clear All
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MicroScan Tools

Sweeps Phase (auto. registrace)

~

A&

Fegister
Objects
v - X
File Scan Sweeps Paints Mesh
o Py 3 == » - 4 . . v
«-0O@®E %P F°F &) par maf Q
Unde Redo Clear Invert Cut Pick Move Select Measure |Register Landmarks

Detect i} | Register Jf Merge  Register Generate  Quick Delete Raw Profiles Edges B Pr:_'he ==l
bi

Sweeps \ Objectsfl Objects Sweeps Pointcloud Mesh Sweeps oS L -
Edit Tools ./ Sweeps View
Objects
5cang

Search range — maximalni rozmezi, ve kterém
funkce hleda odpovidajici si sité.
Iterations — podet opakovani.
Regiser Swesp Objects Area Sampling — urcuje, kolik procent objektl je
optons brano pfi pocitani vzdalenosti mezi objekty. Cim

méné procent, tim je proces rychlejsi, ale zato
Search Range mm
10

meéné presny.
Iterations _: b oI W . w r . I3
& V pribéhu se zobrazuji ménici se udaje o chybach
Area Sampling _: f

(primérna a maximalni).

-
8 Measurer

Cancel

=] Progress

Average Error: 0.576 mm, Max Error 3.62 mm

! _ | Zobrazit podrobnosti
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MicroScan Tools

Sweeps Phase (slouceni skenu)

¥ Microscan T ) - mandibula_clean.srf* (SATTELITE MODE)

Merge

Objects

File Scan Sweeps Points Mesh

-0E® ¢ I-IE 0 MmF }'!AI
ledo  Clear Invert Cut k Select Measure |Register| Landmarks ,

nerate  Quick

Edit Tools
Objects

(=RWMerged Scans 1

-
2 | Measurer
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MicroScan Tools ‘4
Sweeps Phase (registrace jedn. taht) h

Sweeps
—

v ools (<64
File Scan Sweeps Poi Mesh

«--0O@E %I 0 | F

Undec do  Clear Invert Cut Pick Select Measure |Register| Landmarks . - .
Detectin  Registe fe Generate 3 e . Points
; S s Objects  Objects psfll Pointcloud - —

Edit Tools
Objects

[ Nm@Merged Scans 1

Register Sweeps . I3 . . .
Search range — maximalni rozmezi, ve kterém

-
I | Measurer

Options funkce hleda odpovidajici si sité.

Search Range mm Iterations — pocet opakovani.

Iterations 10|

" Cancel
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MicroScan Tools

Sweeps Phase (generovani mraku bodu) a

Generate
v, ELITE MODE Pointcloud

File Scan

0 za:loh‘s

ar  Invert C < cure [Register| Landmarks
Generate

7 S s jects  Objects Pointcloud
Edit Tools

Objects

[ A=Werged Scans 1

-
S | Messures Generate Pointclo

Options

Reduction Factor

Keep every 2. point

Reduce Noise by Profile Registration




MicroScan Tools

3/5 Points Phase

¥ Microscan Tools

File Scan Sweeps

--0u

ar Invert  Cut

4 == (3] ] ¢
P 9°3[E o
Select Measure |Register| Landmarks

Edit Tools
Objects

L J=lMerged Scans 1

-
S | Measurer

Sample  Sn

Points

oth  Triangulate

"o e 9 Q

Points | Ed

oundary

R

“AMRrA
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MicroScan Tools

Points Phase (odstr. volnych bodti) ~

Detect

Maoise

¥ Microscan To

File Scan Sweeps

== ()] ¢
73|l ©
Clear Invert Cut ct Measure |Register| Landmarks Sample  Smooth Triangulate Points | Edges Triangles Boundary
Sample  Smoo gulate

Edit Tools Points View

Objects

L J=lMerged Scans 1

1. Detect Notse - Zalozka Expert - Algoritmus funkce spoéita pro

By Bpert kaidy bod poéet okolnich bodu v uréeném

poloméru (radius). Kdyz je pocet okolnich boda

nod zadane ¢islo n, bod je povazovan za bod
Count
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MicroScan Tools

Points Phase (odstr. volnych bod) ""“"‘

Moise

Delete

=N
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MicroScan Tools

L
Points Phase (snizeni poctu bodu) —

File Scan Sweeps Points Mesh

o. - iy
«=-0@®E %I 1 ¥ W
- - ."..' . - - .
Undo Redo Clear Invert Cut Pick elect | Measure Register Landmarks . - - . _||[Points | Edges Triangles Boundary Reset
octh Triangulate -

Edit Tools Points View

Objects

[ A=W erged Scans 1

3 Sample Pointcloud X Podle hustoty (Density) - Body jsou vybrany tak, ze

~7 | Selectionr

R zadny nevybrany bod nema jiny nevybrany bod v okoli
e Oy uréene vzdalenosti. To znamena, ze vzdalenost mezi

() Random

kazdym parem nevybranych bodl se rovna alespon

Desity , , .
zadane vzdalenosti.

Nahodna (Random): vybere zadany pocet procent
bodu nahodné.
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MicroScan Tools

Points Phase (snizeni poctu bodu) -

Sample

Po spocitani

Delete
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MicroScan Tools

Points Phase (vyhlazeni) ~

Smooth

File Scan Sweeps Points Mesh

0w “M»'a H e i

I T

ﬁg'.'Q

Undo Rede Clear Invert Cut Pick Move | Select | Measure Register Landmarks Edges Triangles Boundary Reset

Detect

Moise

Edit Tools i View
Objects

[} Merged Scans 1

-J selections Smoath Paintcloud

Vyhlazovani se provadi na zakladé pocitani
lokalniho polynomialniho povrchu v kazdém
bodé a pak projektovanim bodu na tento
povrch.

Radius uréuje okoli, na zakladé jehoz se pocita
povrch. Cim vyssi je radius, tim silngjsi je
vyhlazovani a ¢asova narocnost.

Easy Expert

Degree

Density

Cancel

Degree urcuje stupen polynomialniho povrchu, maximum je 6. Cim je vyssi, tim
vice je zachovano detaild.

Posledni parametr (Density) odstranuje body pfed vyhlazovanim tak, ze
vzdalenost mezi kazdymi dvéma body bude odpovidat alespon uréené hodnoté.

Body jsou sice odstranény, ale stale jsou pouzivany k pocitani polynomialniho
povrchu,
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MicroScan Tools

Points Phase (triangulace sité 40

File Scan Sweeps Points

Triangulate
= ™, - ., g 0
«-->0a@® &78 Ko LT
Unde Redo Clear Invert Cut Select | Measure Register Landmarks +
€
Edit Tools
Objects

Sample

Points View
L A=mlMerged Scans 1

-3 | selectionr Triangulate

Options

Object tyffe
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MicroScan Tools

4/5 Mesh phase

Microscan Tools (x64) - mandibula_p:

]’ File | Scan Sweeps Poil

«-0EE 53 0 AT 0R_S) veje e Q

Undo Redo Clear Invert Cut Pick Move |Select | Measure Register Landmarks Smooth Decimate Fill Holes Register Merge  Detect Points Edges |Triangles| Boundary Refet

Edit Tools Mesh View
Objects

Merged Scans 1

g

~7 | Selection»
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MicroScan Tools
Mesh phase (vyhlazeni) ?‘ih

sobaEnegan o AW el ) neme Q

Unde Redo Clear Invert Cut Pick Move | Select | Measure Register Landm Smooth cimate Fill Holes Register  Merge Detect Peints Edges |Triangles| Boundary Re'set

Edit Tools Mesh View
Objects

[ A BMerged Scans 1

Smooth Mesh

Metoda Average vyhlazuje sit primérovanim mezi
sousednimi body. V metodé je pocitan primér viech
sousednich bodi néjakého bodu a pak je bodu pridélena
vazena suma primeéru a pavodni pozice bodu. Vaha (Weight)
0 % nepohne bodem viibec, vaha 100 % pfirkne bodu sam
spocitany primér.

4

~F | Selection Options

Method  (®) Average
() Normal Orientation

(® Com plete
() Selection

lterations:

[ | 5
— Metoda Normal Orientation vyhladi sit posunem
Fmgw:m o kazdeho bodu podél jeho normaly. Tato metoda je

jemnéjsi nez prvni.

=
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MicroScan Tools

P

Mesh phase (odstr. nadbyteénych dat) .

Decimate

File Scan Sweeps P

v
Mesh

«--0@® %$I"THE O

Undo Clear Invert  Cut

Select | Measure Register Landmarks

Edit Tools

Objects

L J=@Merged Scans 1

Decimate Mesh
-J | selections :
I Options

Area

Actual Triangles:

Target Triangles

Percentage
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MicroScan Tools

5/5 Export (pouze pfi prfipojeném skeneru) - format .stl

¥ Microscan Tools (x64) - mandibula_mesh.srf* (SATTELITE MODE)

| File Scan Sweeps Points Mesh

= w B Lollle o) yee wQ

Points Edges |Triangles| Boundary Reset

Open Autosave ooth Decimate Fill Holes Register ~Merge  Detect
Save Ctrl+S Mesh View
Save As
Import
Export

Options

Show help file

About Microscan Tools

Exit

1 mandibula_mesh.srf

2 mandibula_pointcloud.srf

3 mandibula_clean.srf

4 E\lvana\vyuka\Aktualni trendy 2015\XX data\MicroScan tools\mandprub.srf
5 E\lvana\vyuka\Aktualni trendy 2015\XX data\MicroScan tools\mand.srf
6 G:\mand_puv.srf

7 eivana\laborator\gorilla gina\mand_puv.srf

8 c\mand_puv.srf

9 C:\Users\Dell3\Desktop\mand.srf
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¥ Microscan Tools (x64) - mandibula_mesh.srf* (SATTELITE MODE)

f File | Scan Sweeps Points Mesh

cooaesxd@EIR e AT LR ) weime Q

Undo Redo Clear Invert Cut Pick Move |Select | Measure Register Landmarks Smooth Decimate. FillHaled Registes Mérge Detect Points Edges |Triangles| Boundary Reiet

Edit Tools Mesh View
Objects

L W= RMerged Scans 1

J selections







