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Introduction

> Cornputiers, viriual worlds ancd
reality nas pecorne pari of our

rmoderrn so Jer/

> Dernand o transfer real world

opjecis’ JfJiJ the cornpuier

Definitior: Didiiizingd 1s rmeasuring ire opject
Urfaice and represeniling it oy a discrete sei
of surface goinis
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3D Models

Approximation of objects by
a set of points
interconnected to triangles

/

3D Model of Barley (Tino Dornbusch)
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Fields of application

Inclustry ( everse engineering, Quality

control of i

Meclicine (Product]on of dental Implants)
Geograpny (Surface topology, City planning)

Arcneology (Measurerent and reconstruciion
of sites and artifact:

Our Interesi: Desci
plants
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Approach

Current knowledges ere LINsuUffic]
cdeterrninisiic rmocdels of organ snape (eg
rniclrio curvature)

Measurermernts carn oe L
i | 1r

Jsed to calculate
pararmeters of empirical rr

Snape
Estirmnated parameiers are used o simulaie
ine rmeasured plants and/or o derive
statistical Ilsmouuom of values frorm wnich 2
lairge numper of *plausiole” organ snapes ere
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Challenges
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Challenges
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Challenges

Cornplex plant arcniteciure

Nurnerous and generally smezll opjecis (leaves,
peiloles, orancnes)

Frequently overlapping
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\reniieciure — e.q. flutiering leaves

(cnanges due to growin ancd exiernal forces)



Classification
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Active digitization techniques

> Princlple:
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Active digitization techniques

> Princlple:
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Active digitization techniques

> Princlple:
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Active digitization techniques

> Princlple:
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Active digitization techniques

>Conversion of real coordinates into Carteslar
coordinates oy.

WWWw.microscribe.com
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Active digitization techniques

>Conversion of real coordinates Into Cartnesiarn
coordinates oy.
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Active digitization techniques

>Conversion of real coordinates Into Cartnesiarn
coordinates oy.
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Active digitization techniques

s Advantages:
> Robust tecninique usuzally applicanle under field
conditions
o dentification of organs (Topology, 2.g. le
- Reasonaoly cneap (especially Silnouetie Metnod)

Q)

\f nurmoer)

»Disadvaniages
> Tirme consurning rmeasurernents (therefore this rmethod is
usually applied to rneasure orgarn orientation - ridrin)

Applicapility may be limited due to wind, obsiruction or

rnetal elerments

/

> Lower Precision due to acilve interaction with plants
> Sometirmnes desiructive sarmpling (Silnouetie)

4J.7
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Passive digitization techniques

(D

> rlolistic measurernent of opject surfac

Description of the object surface by a discrete set of points

Real Object 3D point cloud
Dornbusch et al. 2007 Ecol Mod 200:119:129

4J.8
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Passive digitization techniques

Tecnniques wiin applications on plants reporied

ASer scanning

houg arnrnetry (S ereo Images)

ructured lignt (Projected fringe profiloreiry)
D Micro Computed tomograpny
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Laser Scanning - Example

Laser Scanning of Arapidopsis
(Faminurmea et al, 2004 Plant J 38:358:365)
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Direct digitization technigues

t orlentation anc form
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> Only parts visible for ine scanner can pe measured
> small, concave and flexiple leaves of cereal planis

cifficult to rneasure
> sormetimes scans frorn rnultiple view angles required

> measurermnents usually resiricted to laboratory — field
apolication for laser scanner possmle

/

Digitizing of crop plants 21



Conclusion
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ltization tecnniques avallable, out usuzally
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Frorn atecnnical point of view: Applicailon of
passlve d]g tizing tecnniques o digitize planis Is no
propler

fiicient metnodology (real  viriual plant ) yet io
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scanner under field co

Fraunnofer Institut,

P I P ~ o e _ - P
lalle and Fraunnofer Instlitut Erlan
anner for cereals applicanle unde
nditions Scanrned and processed s
Erlanger) (Source: Fraunfofer Instit
neto:/fwwwyllis. fraunnofer.de

Future work
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