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Parametrisation of a system with
secondary taproot

DigR TP2 barczi@cirad.fr rey@cirad.fr jourdan@cirad.fr



e DigR.parameters

Ceneral | types

Import| IExportI

\rGeneral
plantMame ‘plagio |
Max Computing Age (Time Unit) 9999 |
Max Branching Order 4 |
Computing Age (Time Unit) 40,0 |
Random Seed 3 |
Output Step (Time Unit) 1.0 |
Evelution Time (Time Unit) 10,0 |
rPlugins
With Seil Plugin L1}
Minimum Growth Time Step (days) |:CI.D |
Minimum Space Size (cm) |CI.D |

1k

-

|§| | Cancel | | Hel|.::u|

DigR TP2 barczi@cirad.fr rey@cirad.fr jourdan@cirad.fr



Peroent Yarl

Standard De

Fercent Mot PFruned %)

Qene

topology

Deley Before Grawth {Tima Unit)

10 1.0

Groeath Spaed (2my

ey R Cocewt By SoniG

Denth Probabillty

(Tirie Unit] 15990

Iy Pruning L e Linit) oo

RamiFt

A

Type (index) Fregquency (%)

Standard Devdation (%)

Standard Devation (cm)

AarmitiEr | 6

diamerer

ininl Diamerer (em)

ar arydlar

d Diedation On Inkt

iameLer fom)

Clamerer ncrease Batio

Dlameter Dicresse Time (Hme Unit)

merease (time Linit)

ol

ard Deviatinn On Diamater Base Hatio

ndard Diesviation On Ciameter incraase Time (time Uni)

r

arsdard Deviation O ITf-n'E.‘_.'_.'E.-I'-::."-" Diameter crease (tme Unit)

d.fr

pENSY | Cancel

Interfamiflestance (000 - 0.1, 200 0.7,

inerfamifCatance (0.0
Angle (degs

Standard Deviation O

ol Angle (&

RamificationSet

Type {index) Frequency (%)
Standard Deviatlon (%)
er Branching Distance {om)

Inter Branching Distance {cm)

Standard Devatian (cm)

Eperion Angle (degrae)

O Rivzotaxy (degreel

legrae)

1 On Tartuosity Angle (degres

1 Cane Opening &

ne Openirig Ar

|RHIZOTAXY
600

0.0

0.0
30
L]
A5
R
BT
»




Protals

ar Each Root

Groweh (Time Unk)

Ime Ling)

Percent Varlstion On Growth Speed (%)

Deeath Probablty

Livg BaFare Fruning {Time Uink)

damater

utia Ceame

Standard Devdation O inkial Diarmitter

Diarmeatenin

_.-'|:'-E-=l.'ll'l!"_-=n"l'l‘. Increase ftime Linic}

srandard Desdation On Diameder incraass Ratio

Srandard Deniation Cin B

Standard Dedation O

tar Incresss Thve (tme Linkt)

Delay Before Dlameter ncreass Eime Lini)

L+ H vl 1 e
30400

a0 3.0

opian

lonset

A

Type (index) Fregquency (%)

Standard Devdation (%) 0.0

0.0: 50
501200

inter Branching Distance (om)

standard Deviation (cm) in

referation

MaxEes

ANCA

Fraquency

d.fr

Carcel

15.0:100:0

ce a0 50s

rabet e {00 1.0:) fyoeEFres

RamificationSet

riame

Type {index) Frequency (%)

Standard Deviatlon (%)

Inter Branching Distance {cm)

Standard Devatian (cm)

oo

g

SO

InsértionType
Insertion Angie (degres)

Staredard Devlation On bserion Angle (degres)

{ rpirad Angle [Degréad)

O Rhlioé pos [ ré
Rhligt oy [dagrad]

agres)

@00 n Tortuasay Angle (o

I ]
i +

[degriss]

AOrEe)




1 generol
topology

el lumber OF Baars 1

1.
Probatuliy Fos 1 Root
- T
00-1h
Delay Before Grawth {Tima Linit)
el |=5]7
3.0 0,8
Cronath e (o = Lirit])
Percaent Varlathon On Cronwt i Soc e 1.0
0,0 0.0
DenthyProbabiflity
. f

e

Time Linit) [=X

1 _igene 2 rapotogy !l 3k g st i r .
dlarmerer
minl DiamEeEr (emy

rydard Diedarken On Initial Diamesarfom)

CHamerer ncrease Ratio

abay Befors Diam

Fincrease (i

dard Diewiatipn On Diame rease Fatio

e

rd DiEdaticn On Cismeterincre ase Thme [time Unk )

Seandnrd Deviation On Delay Before Dismerer

rCrEate (Tirme Linit)

fame

Type (index) Fraguency (%)

standard Deviation (%)

Standard Deviation (cm)

302
o150
Ef:5a

e Branching Dastance (2m)

¥ 1
0.0
00010
¥ T
0.0
Eype
general

el eration

e rdibail

Heirirgles

S obay

retFreagquency

T bt

—

Hing: 4_angles

U s 1.0 typeFreque L
L L nsertanType

Insertion &ngle (degree)

Standard Deviation Oninsenan Angle (degroe)

axy 3eiral Angie (s

Sranderd Creviation Or

Tomuasity Angle (degrae)

Gt and ard Deniaticn On Tortusosing 2

Wertic st Constrainir

Hpriont

Length To Reach Ehn

3. branching | 4 angles | 5 diometer| i _referaiion

1650

B | Cancal

reiaration

(= CAL
(-]
&g




Topciogy | 3.1

1 general T

topology

lumber OF Baars 1

(o d gl

ROt

Probaniiy Feo

Delay Befare Grawdth {Timea Linic]

Cronath

o

e

nFruning L {Time Linit) LR

(AN =]

dlarmerer

Finl DEsmEreEr [erm)

rrdard Dedatiien On initiad

aimerariom)

CHasmeLar invcrease Bali

a

rd Byenvinti

S

rralnrd Deviatiaa On IT:-L'E.1.'_.'E-I';:."1" C

i On Ciameterineraase Thimae (time Uink )

mebar Fcrease |

3.4
200
B t 4
0.0

d.fr

Cancel

®

Eype

1 general 3 b
rekeration

e rdibail

Heirirgles

obay

R e gUEncy

poingy! 3 branchi

300

159.0

g 1000

Hing: 4_angles

nsertanType

Insertion &ngle (degree)

Standard Deviation Oninsenan Angle (degroe)

axy 3eiral Angie (s

W noi sy )

i e atlon i

Stande

BgrEal

Tomuasity Angle (degrae)

oie {che gree)

St and ard Deniaticn On Tortuosity A

Verticat Constraining Cona Opening # (e

Dpermirsg Angle §:

Constrasing Corns Lersgh (crmi}

Dérection To Vertical (degre

Length To Reach Ehn

S dinmater [§_regeration

R | Cancal
L=

g
8.0
(=R




(B e®EH 7 ¢ é§ &

T o

( Browser X [ Rendereditor X || Projects X7

Choose ascale! | All scales ~||[Project DigR [Dig] - Unknown surface - Allin memory
V | Type Renderer [~ 1a_ 4 11a A 21a A 31a. { 40a ]

& [Crid Grid b

& 2 Bud Plant type

| |6_ssecond seco... [Plant type

(& [0 _Scene Plart type =

Select arenderer to tuneits options, right
click to replace it by another one

[BX|mY|mZ)|#]($) @) |8

Renderer: Plant type > Sketcher . _
Rendering

® Filled

() Outline

() Transparent

1 Skeleton
Material

® Mode color

() Default color '@

Other

] Render axis

[ Render normal
| Reverse normal
" Light BackFace

| Centers the view on the scene |
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A good way to use DIgR

1. AR-CHI-TEC-TU-RAL A-NA-LY-SIS
2. Create all types

3. For each type
1. Adjust topology of the type
2. Adjust branching
3. Adjust geometry

Think about regular save !

DigR TP1 barczi@cirad.fr rey@cirad.fr jourdan@cirad.fr



Parametrisation of a “fasciculated”
root system

DigR TP2 barczi@cirad.fr rey@cirad.fr jourdan@cirad.fr
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DigR TP2

|- General

General | types

plantMame |Fa5cicu[e

Max Computing Age (Time Unit)  |9999

Minimum Growth Time Step (days) iD.D

Minimum Space Size (cm) ECI.D

Import| | Exportl

Max Branching Order 3 |

Computing Age (Time Unit) 40,0 |

Random Seed 1872 |

Output Step (Time Unit) 1.0 |

Evelution Time (Time Unit) 10,0 |
rPlugins

With Soil Plugin &

> DigR.parameters

-

-

|§| | Cancel | | He[#:-l

barczi@cirad.fr rey@cirad.fr jourdan@cirad.fr
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Browser ® ™. Projects X ]
Mumber of nodes = 6848

Display individu: |Scene =
;ColLapse_ Expand |
|Topolagy | FileMame | age

||YInserti.. | Zinsert].,

LB e d 7 O & §

o

&

-
il ]

| Centers the view onthe scene

DigR TP2

barczi@cirad.fr rey@cirad.fr jourdan@cirad.fr
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DigR TP2

Exercice :
How to modify this bad
“fasciculated” system
to get a better one ?

barczi@cirad.fr rey@cirad.fr jourdan@cirad.fr
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A good way to use DIgR

1. AR-CHI-TEC-TU-RAL A-NA-LY-SIS
2. Create all types

3. For each type
1. Adjust topology of the type
2. Adjust branching
3. Adjust geometry

Think about regular save !

DigR TP1 barczi@cirad.fr rey@cirad.fr jourdan@cirad.fr 18



DigR TP2

What for ?

Root shape export

barczi@cirad.fr rey@cirad.fr jourdan@cirad.fr
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1. click

(FT—. =

Project Digh {Dig{1)]- Unknown surface - Allin meme

la -H: 28 - 33 - da. H- Sa H .63

2. click Root shape export

. ® F

| Export.cancelled

DigR TP2

|
barczi@cirad.fr rey@cirad.fr jourdan@cirad.fr
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Root shape export

Choose an export format
Compatible exports;

Yinserti.

| Abaqus (.inp) Mechanical computing

- HEAMAP (lig, dts.smb)- Old fashioned Amap format
1 click ———» MiGtxmtg) AmapMod format
' OBJ Wavefront(* obj) Renderer format
| | OPF (% 0pf)
m\ ot
Project DigR {Dig(1)]- Unknown surface - Allin mem:
la R e ch. AF - da. n- 58 e
Details
OFF (*.0pf)

Author(s): S, Griffon
Export topology and geometry

2. click
M |Cancel | Help
J

. » 7

[ Export.cancelled [

DigR TP2 barczi@cirad.fr rey@cirad.fr jourdan@cirad.fr
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DigR TP2

What for ?

Traits values extraction

barczi@cirad.fr rey@cirad.fr jourdan@cirad.fr
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load “Elaeis12mois.opf”

Xplo - [Dig.13a]

election Script Windows G

1. click 2. click 3. click

4.

click

my =Y mZ |4 A

LIC AMAP (lig, dta,
Lidar text file
MTG (*.mtg)

Renderer Plant type > Skel

Rendering
@® Filled
1 Outline
Transparent

OPS (* ops)
SimpleTree (*.csv)

XDART (*lie, *,rac, *.tps)

T Skeleton
Material

@ hode color

~ Defadltcolor '@

<t Description:
Other CIPF {*.DDF)
~| Render axis Author(s) : 5. Griffon
| Render normal Open Plant Format import

1 Reverse normal
| Light BackFace

,,-’home;’barczijDrc:;p;bofoigR Formation | -

S = |Ela ¥is12mois.opf

| = -

Selection: /home/barczi/Dropbox/DigR/Formation

Lopf T
| @ Cancel | { </ OR J
@‘ _fiance[ HE[D

[ Browser X [ Rendereditor X \ "Projects X\ / ==
Choose ascale ! Allscales l[Project DigrR [Dig] - Unknown surface - Al in memory
V | Type Renderer (= [ _
@,L.rld |Grid - _ S
B |0 _Scene Plant AR A T = =
B2 Plateau  [Planties
& 6 _sPlateau Plant >
Selact arenderer to tune it ' '
click to replace it by anothe ImportDialog. comptiblelmports

GWA (*.gwa) MNew Folder | Delete File | Rename File ;n

» B F

[Canters tha viewws on the scena



load “Elaeis12mois.opf”

Xplo - [Dig.13a]

FPraject Setection 5c || E Wind

LB =®%H 6 f %) o é é
Browser x [Rendereditor X N ~|( Projects X _ = o

Choose ascale ! Allscales Project DigR [Dig] - Unknown surface - Allin memaory

V |[Type Rerderar =

E |Grid |Grid _ 1L

B |0 Scens Plant type i = =
&2 Plateau Plant type |

& 6 _sPlateau Plant type I &

Select a renderer to tuneits options, right
click toreplace it by another one

mX mY I 4 |# @) &

Renderer Plant type > Sketcher

Rendering

@® Filled

1 Outline

| Transparent

1 Skeleton
Material

@ hode color

) Defadlt color '@

Other
| Render axis
| Render normal

| Reverse normal
| Light BackFace o

[Canters tha viewws on the scena



Question :

How many roots with type xxx in this
mess ?

DigR TP2 barczi@cirad.fr rey@cirad.fr jourdan@cirad.fr 25



Xplo - [Dig.13a]

Project Selection Script NP Ceometry
[ @ - % &P
— Look & Feal
[ Browser x f"ﬁﬁ-_ﬁﬂ"&ﬁ Theme
Choose ascale p Preference
V |[Type R Edition Layout
EJ_C»rld | G_r ‘Extraction Layot .
& |0_5cene Planc cype
& 2 Plateau_ Plant type
& [6_sPlateau Plant type I~

Select a renderer to tuneits options, right
click toreplace it by another one

X mY lZ_!-‘- an

Renderer Plant type > Sketcher

Rendering

@® Filled

1 Outline

| Transparent

1 Skeleton
Material

@ hode color

) Defadlt color '@

Other

| Render axis

[ Render normal
| Reverse normal
_| Light BackFace

» % F

[Canters tha viewws on the scena



1.click

Xplo - [Dig.13a]

Froject Selection Script Window Geometry Tools

LB =8 EH 7 ™ 4§ ¢

[(Extraction X ™ = o|[ Plots x . = =l
[+ | Extraction1 #
All scene | » ||Inpdt selecti., | « || Qutput | |l 5avet: ate | |

(“Browser 'X'\__Prmjects X = o

Number of nodes = 409405

Display individu: |Scene - 1
Collapse | Expand

Topology | FileMame age Yinsertl., | Zinsertl.,, ||CL birthTime VA ty|:

* G scen NN I A I A N A
g A chiTree “___l

&9

S

. 8 &F

[Canters the view on the scene



Right drag to increase browser window

Xplo - [Dig.13a]

Fraject Setection Script Window

| of o) Plots X = o

[+ | Extraction1 ¥

All scene v élnput_ Selecti., | » || Output | |[E Savetemplate | | & Load témplate

[Eem

TI ax

Individua...
Plateau1

sPlateau...
sPlateau...
3_Plagio.., |
3 Plagio...
3_Plagio...
sPlateau...

sPlateall..,

1 Ortha =

Mb lines : 409405

(Browser X ™_Projects X = EEEESN = o
Mumber of nodes = 409405 |

Display individu: |Scene - 1

&9

Collapse | Expand

T-:Jpr_mioqy FileMame age Yinsertl., | Zinsertl.,, ||CL birthTime *..-'.& (8]

o o TR e

S

® B F

[Canters the view on the scene =l



Xplo - [Dig.13a]

E Selection Script Window

1. Drag “Length” column to the left

2. Pick (after zooming)

(Plots X ™

+ | | Extraction1 ¥

1_Ortho R1_VB 2 |
1_Ortho R1_VB 2|
1_Ortho R1 VB 2 |
1 _Ortho R1_VB 2|
1_Ortho R1 VB 2
1_Ortho R1_VB 2|
1 Erﬁa R1 \.ié_?_:
1_Ortho R1 VB 2|
1 Ortho R1 VB2 |
1_Ortho_ F\JB—?

A Ortha R1 VB2
Mblines : 40

Allscene » | | Input | |Selecti.,
1 Ortho! ]
[kem

» | | Qutput Save template | | & Load template

(Browser X \_Projects X

(IDView x

Mumber of nodes = 409405
Display individu: |Scene
Collapse | Expand
Topology
EJ sPlateau 45
#| sPlateau 46
¥ @g. sPlateau 47

» Bdsl Ortho R1 WB1
» ¥ 51 Othe R1 VB2
» 85 51 _Ortho R1 WB 3
#5551 Ortho R1 VB4
5 51 Orthe R1 VB S
¥ 51 Ortho Rl VB 6
#3451 Ortho R1 VB 7
» %, sl Ortho A1 VE 8

T T ¥V W

FileMame | age Yinserti.., | ZInserti.. |Length | [|CL birchTime |V

_

[ype

[ame

| Centers the view on the scena



1. input type name (with a * at the end) 2. there are 40 rootss with type Ortho VB

Xplo - [Dig.133]

E Selectlon Script Window

= 0| Plots X . = o)

Input | [Selecti., | « || Output Save tempiate | & Load template

[Eem
1_Ortho R1_VB 2 |
1_Ortho R1_VB 2|
1_Ortho R1 VB 2 |
1 _Ortho R1_VB 2|
1_Ortho R1 VB 2
1_Ortho R1_VB 2|
1_Ortho_R1 \.FE_F
1_Ortho R1_VB 2|
1 Ortho R1 VB2 |
1_Ortho_R1_VBZ|

1 Oirthn R
Mblines :
(Browser X \_Projects X o ojf BDVew X N = =
MNumber of nodes = 409405
Display individu: |Scene ¥ R = 9_

Collapse | Expand
Topology FileMame | age Yinserti.., | ZInserti.. [Length ||CL birchTime |V t,-pe Iame

EJ sPlateau 45
#* | gPlateau 46

[0
___-E-

&
: 0,025 1||
I

» & sl oOrtho R1 VB1
» ¥ 51 Othe R1 VB2
» 85 51 _Ortho R1 WB 3

» #5251 Ortho F1 VB4

» B3 51 ortho A1 VB S

» Y51 Ortho R1.VB 6 = —

» 81 oo ves | N goofl | doae |
» Wasl Ortho A1 VB 8 : | 10743 |

[Canters the view on the scene | =l



1. input type name (with a * at the end) 2. there are 1642 roots with type R2_H

Xplo - [Editor : /home/barczif/Dropbox/DigR/Formation/Elaelis12mols.opf.+0a]

Project Selection Script Window Geometry Tools Help

ate | & Load template

Browser X\__ Projects X = o (3D View X:‘\ = o
Mumber of nodes = 409405
Display individu: |Scene v [ &
Collapse | Expand
Topology _ Fileldame |age Yinserti.,. |Zinsertl.. ||CL birchTime | |VA type Mame -
» #551 Ortho R1 VB 2 10,107 /
» ®s1_Ortho R1 VB 3 10.123
» P51 Ortho Rl VB 4 10,177 %
» # 51 Ortho R1 VB S 10,184 I '
» ¥ sl Ortho R1 VB B 10.245 - o
v B4 s1_ortho R1 VB 7 10.266
H2 A2 H3 | [ e o | do7es| |  22R2H
» #3551 Ortho Rl VB 8 10.292 _ 5 ‘
» @51 Ortho A1 VB 9 10.306 | ' e - I
» 82 s1_ortho R1 VB 10 10.368
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