MorphoDig, an open-source 3d freeware
dedicated to biology
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Context

Since the mid 1990’s, 3D data acquisition and
computer-assisted techniques have grown
increasingly popular

| * Nostandard 3D model software has emerged :
commercial software / in-house solutions / solutions
N designed by non-biologists

* Need to exchange 3D data has increased




com

£
-
v
5
£
o
i e
o
@)
£
2
2
2




Current Issue

Type specimen

Holotype i of D llia magna, an adapifc

primate from the early Eocene (MP7) of Southern France

Anusha Ramdarshan. Marc Godinot. Samuel Bédécarrats and Rodolphe
Tabuce

Keywords: Adapiformes; Early Eocene; Holotype: Primates; Southern France

doi: 10.18563/m3.1.2 €2

Abstract Specimens

U M PAT17 . . ; : M3 article infos

ADIM JOURNAL VOL1 @)
5 TYPE SPECIMEN

Holotype specimen of Donrusseilia magna, an adapiform primate from the early
Eocene (MP7) of Southern France

A, GODINOT M,

mD, - 14005

MdonpalierCoder 5, France
9 Prnce

3 . B B35 - TS 51108 86073, Fotrs Codex
 EPIE, Sorborme Liverns - CR2P MO, CNRS, LPMC-Parc, Musam nancnald st e, & rue o
B35, 75231 Parts Coden 03, Frmes
“Univrstddo Boriaas, CNRS, MCC, UMR 5199 PACEA, Alde Goofbey S Hilar, Pssac Caer, Framce
svive loages (e, Godina, I

*commepondng ahor. rodalphe rabuce G monp - ! g (05 G
protie X Downsialla 1 the most puitive cmcimomine peons

e ” ~ 2 o \ T (Godmot, 1978, 1098; Rose ¢, 1994, and s reisred i
17 P, Adopiocnes) UMPAT e - G
g e el cced v the et

inevenal
| docaities cousidered close to MP7 with D, bsitanica from
ey words: Adsgidocues, Holorype, Eaty Eocese, Prisuses, Scothers Frasee SR A o Sitvesista, Portugal (Estavis, 2000), D. from
. Riaas, Southem France (Godiot, 1981), s0d D

‘Sobeitted 9,06 2015, accepied 16.06 2015 gy 10 183633 1 262 magna from Palese The non spec
© Copyghs Aveala Ramduesbin Juoe 2015 Dowrusselia goltica, 3 Som Avecny (relreore level MP$+9)
e . Lot e of Dot e (M BAT 7 e v (R 1967

R 5 T

TECHNICAL AND SPECTMEN-RFLATED PARAMETERS e e o e e e b

tasedcn maeial ool efnedto the ooyt
 Totharna? gailica by Rusoel et . (1967) Howeves,
[ TOMPATT7 1 duRbioe, Southem France The locality of Palete is dued  Sffbences with
LSpecies [ Domnseliamagra | Sl M7 O, M g e ) e

M3#17_UM PAT 17 bt 92750 g =
i

Teels m e two

Downsalla magna reaains bousses oely documeesed by

3D surface file model of UM PAT 17 (type specimen of iy vy e boloope sad the moqhology of i upper deaiion s

magna),
which is a well presarved loft lower jaw with p4-m3. The toeth (and roots) were
manually segmented

Data citation: Ramdarshan A , Godinot M., Bédécarats S., Tabuce R 2015 [iicibed by s ected
ﬂ M3#17_UM PAT 17. doi. 10.18563/m3.sf17 B gt o et G )
(1998)sugpeced tha o he sppes e s sepacied D
i e rn D provenciatc o 3 morphological raadpois,
Specimen infos el Pt

Collection Taxonomy

v e s e e e P Howee.
Collection : Université Class : Mammalia
Montpellier - Institut des

Sciences de I'Evolution Order : Primates

st Cantius s o desial chiacters of » brge specaes of

Jee Fis. 1) whsct samce i comrast

Inventory number : Ul Family : Notnarctidae asiain (e N e 4, 2000) The

i We e pratefl © S el snd B Marsodat foe piviay

b ssn)
: prodoced trough e feczscal clibes o the MRI

Genus : Donrusselia g e o e
wsth microtcamopraphy. We are prateful 1o M. Orlisc ad 1
Information Species :tmagna 3

Sex : indet
"

Age group : Adult
UM PAT 17 Is the.

Age (if applicable) : holotype specimen of

Eary Eocene Donrusseliia magna. It is
3 well preserved left

Material Type : lower [aw with pa-m3

Mandible

Origin : Southern
France, Palette




Current Issue

ype specimen

Holotype i of D llia magna, an p

» primate from the early Eocene (MP7) of Southern France
# i Anusha Ramdarshan, Marc Godinot. Samuel Bédécarrats and Rodolphe
Tabuce

Keywords: Adapiformes; Early Eocene; Holotype; Primates; Southern France

dol: 10.18563/m3.1.2 €2

Abstract Specimens

UM PAT17 ; = M3 article infos

DO IOURNAL VOL 1)
TYPE SPECIMEN

Holotype specimen of Donrusseilia magna, an adapiform primate from the early
Eocene (MP7) of Southern France

RAMDARSHAN A%, GODINOT M, BEDECARRATS 5 and TABUCE R+

mD, - 34085

onplier Codex 5, France
% UER SR 7262, B4t B35 - TA 51105, 86073, Fotiers Codex

9, Prance
3 iversnés - CRIP~ADGHN, CNRS, UPMC-Parnct, Musum nanional d Histtre masurelle, § rue Bufon,

CP38, 73231 Paris Cede 0, France

“Universtu do Boraaus, CNRS, MCC, UMR 5199 PACEA, Allds Geoffb St Hilaivs, Pecsae Cadex, Prance

# corvepandong athor: rodolphe tabuceGunes-monpl 5

(Godinot, 1978, 1998; Rose e¢ s, 1904), and & registored i
e Soasil recced i the eacies Eccent a several

Absracr
17: Prinuates, Adapifoees) UM PAT 17 i
it pta

y i Socalites ceundered cloce to MP7 with D. butanica from
Ky mords: Adpidocmes, Helotype, Eaty Eocen, Prssaes, Scsthers Frasee : Sitvesista, Porugal (B, 2000), D_provincialts rom
z _ 1 Riscs, Proveoce, Souhern Fraace (Godiot 1981, 2ad D
‘Slmuited 1,06 2013, sccepied 1§ 06.2013 g 10 183633 12 2 megna fom Palese. Toe cuneaty ko species.
© Copyghs Avents R Joe 2015 Downssaliagalbcn. o Aveny (reireace level MP3+9)
Oxsrcet g COUBAT 1) lipslvms. Roeti st 1967
& PRI o 0 cogm vl pecmes B D S50 R The gecus Donrucelis was fst described by Szalay (1976),
e v e, e 11 boizberumm Al
 Tailhandna? gallca by Rusoel ol (1967) However,
St Fnce. The kbt o Pk i g &encs i T i od Sy (1970

TECHNICAL AND SPECTMEN-RFLATED PARAMETERS

f ‘wm.”,.,,,,., ! e o 7 (O P e e
Spocies Donmusalia o MFT O eogeae =
[Spaciee 1 | Ty

provincials conlsmed tbe valadty of
i g s shorwod 1 b s adgaform (Godinot, 1978)

M3#17_UM PAT 17 oot s e g e

Dowssalia magna vemains bowese only
e olerype. sed he ofin
ey

3D surface file model of UM PAT 17 (type specimen of gna),
which is a well presarved loft lower jaw with p4-m3. The toeth (and roots) were
manually segmented

[primcit. a0 s islted by a deep
Data citation: Ramdarshan A , Godinot M., Bédécarats S., Tabuce R, 2015.

ﬂ M3#17_UM PAT 17. doi: 10.18563/m3.sf17 [ Donrsieita species: mesmrvenents,
fua.
Specimen infos pess Ly

Collection Taxonomy fescutar condyle is at the level of the
whichiscorved.

ps
Toms wousd artbemoore rse e quastson of the disperial of
e imstend of o adspiform gener a the PETM. Howeve,

Collection : Université Class : Mammalia vartual

Monipeler . Insttut ges vl sboes i ou e <EIUISd v ot some detal claaces f § e peces of
" . deemrondiyon % Dowasalo s posibie

Sciences de 'Evolution Order : Primates fee Fig. 1), i)

| angalar process of e enly Eccene.

Inventory number : Ul Family : Notnarctidae asiain (e N e 4, 2000) The

PAT 17 et e ey e detied

bt ass
Genus : Donrusselia o

ACKNOWLEDGEMENTS

We e pratef © S Jiuel and B Marsodst for pivvag

formation Species :tmagna
Sex : indet
"

Age group : Adult
UM PAT 17 Is the
Age (if applicable) : holotype specimen of
Eary Eocene Donrusseliia magna. It is
2 wel preserved left
Waterial Type : lower jaw with pd-m3
Mandible

biological models!




m— - m’\:‘g\ . -
6 < http://morphomuseum.com/morpho

-

dig




" 3D surface models
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- 3D surface models
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Analyses => Geometric
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3D surface models

3D points (x,y,z)
+ connectivity
« wireframe »

I;:". %
Erythrocebus patas femoral head E

* Free editors such as MeshLab, Blender are not designed .

by biologists. |
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3D surface models

3D points (x,y,z)
+ connectivity
« wireframe »

Erythrocebus patas femoral head E
* Free editors such as MeshLab, Blender usually handle .
MUCH better surfaces 1 by 1 |
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' MorphoDig
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Design concepts

Zollikofer and Ponce
de Leon
(AIM, Zurich)
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ORI RECONSTRUCTION

Design concepts

Zollikofer and Ponce
de Ledn
(AlIM, Zirich)

) \
User interface »
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ORI RECONSTRUCTION

Design concepts

Zollikofer and Ponce
de Ledn
(AlIM, Zirich)

Fast 3D rendering
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MorphoDig
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File Edit Editselected surfaces Landmarks View Help
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=> User friendly
Interface to handle
hundreds of 3D >
surfaces at once \

|
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- | =»User friendly

Interface to handle

: | hundreds of 3D

- | surfaces at once \?:

i ‘

I |

_ | = Analyze 3D surfaces |

" | in standard file
MMMMMM .| formats (.stl, .ply, .vtk) |
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Cross-platform (C++
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' MorphoDig | = 3D surface model editor |~

Cross-platform (C++)

Current distribution : Windows

>
A
b | .
A i
Y
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| MorphoDig | = 3D surface model editor

T N Ry WIS

Cross-platform (C++)

Current distribution : Windows

Distribution: help is needed

=> Linux a mac ;
= macOS - 0S fé
https://github.com/morphomuseum/MorphoDig
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| Functionalities

=» You may find many of MorphoDig’s features
in other free/commercial software
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| Functionalities

=» You may find many of MorphoDig’s features
in other free/commercial software

=>» MorphoDig’s design is thought for biologists
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Functionalities

=» You may find many of MorphoDig’s features
in other free/commercial software

L R

=t = e

=>» MorphoDig’s design is thought for biologists
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= Undo Redo
) - load surfaces/landmarks

- delete surfaces/landmarks
- move surfaces/landmarks
- tag surfaces
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| Functionalities

Visualization: translucency

Fast translucency rendering permits also to visualize inner structures
¥

; N
1 ¢
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\
\
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.§
Pan paniscus E
— e ,{',;;;

26 | http://morphomuseum.com/morphodig



Functionalities
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Visualization: anaglyph rendering
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Eulemur mongoz

27

http://morphomuseum.com/morphdaig



Functionalities

Landmark digitization

ok S

o, Nt

i) AW

Undo Redo

B 03 AL ™ A )

Eulemur mongoz
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| Functionalities

Curve semi-landmark digitization
convenient for semi-landmark digitization on inner ears
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Undo 3

Callithrix jacchus 3
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Functionalities

E Interactions with surface objects

\

: Possibility to select-and-move many surfaces
: objects at once (not 1 by 1)

/:‘ 3 .

q

Undo Redo

Canariomys bravoi

B 0y A S
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| Functionalities

Data processing: mirror

: Mirroring of surface objects (virtual restoration)
3 :,
> S
;
R
£
Undo Redo Palaeolemur betillei Bg
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Functionalities

Data processing: retro-deformation

Via TPS (thin plate splines) deformation using 2 Sets of landmarks
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Undo Redo Notharctus tenebrosus P
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Functionalities

Data manipulation

Surface tagging ( #, &, 1) to create anatomy atlases

el 4L SER

1

g
#;
\
N
Q
A

Undo Redo

Atractosteus tristoechus
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Functionalities

Surface labeling
Digitize flags on structures of interest
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Functionalities

Surface decomposition
Decompose automatically a surface into a

. set of non-connected surface objects
1

3 \ &
| oA dan ‘
1 single surface many single b
object surface '&i
Iq objects ‘s
)
Undo Redo :
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| Functionalities

Surface combination
Several 3D surfaces can be grouped

together inside a single surface

3D X

printing
.
:-\" L "
Seiere 1 single surface '%
surfaces A\
|
!') =
)
Undo Redo Mus musculus’ knee P};

36 o http://morphomuseum.com/morphodig



Functionalities

Analysis & visualization
Bone thickness

Thickness
0,00010:603 1,21, 1.81 2.41

Primate femur bone thickness (~20 millions points)
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| Functionalities

(7
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Analysis & visualization
bone complexity

CornolaifyZrnrm_surfccs crsel
0.570 0.792 1.01 1.24 143

Surface complexity of turbinal bone of Orycteropus afer
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| Functionalities
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Visualization
color-opacity maps : interactive edition

’
% Scalar rendering options (L2 o]
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Crl_ 3l _cornplzuxity
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Surface complexity of turbinal bones of Orycteropus afer E
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| Functionalities

Visualization
color-opacity maps : interactive edition

p
7 Scalar rendering options m ——
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Surface complexity of turbinal bones of Orycteropus afer
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Perspectives

MorphoDig: future developments
reimplementation of “Landmark editor” functions

| o ~  Software not maintained

e since 2007 A

é
Not available anymore |
Q for download |
s
E =>» Still used a lot in
, Geometric

Boma, S —— I\/Iorphome tric studies &

0
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Perspectives

MorphoDig: future developments
reimplementation of “Landmark editor” functions

=» semi-landmarks
digitization on

« patches » >
g =» Semi-automatic |
digitization using an b
E « atlas » 2
|/

—— T \}:_4‘ = .
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Perspectives

MorphoDig: future developments

=» MorphoDig today : input/output = 3D surface files
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~Perspectives

MorphoDig: future developments

d

z =2 MorphoDig today : input/output = 3D surface files

é N
=» Open CT-Scan data with &, / / \

\
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~Perspectives

st
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MorphoDig: future developments

=» MorphoDig today : input/output = 3D surface files

=» Open CT-Scan data with C., / / \
Visualize CT-Scan data via volume rendering
§
|
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]
~Perspectives

MorphoDig: future developments

:f. =2 MorphoDig today : input/output = 3D surface files
=>» Open CT-Scan data with C., / / \
\ Visualize CT-Scan data via volume rendering
) \
Segmentation editor ? ;
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