Examples of MullizAgeat Based: Simtiations

1. The Blomas Model
Biomass flow-modelling and-simulation for

organic-waste management

Rémy Courdier, Francois Guerrin, Fenintsoa Andriamasinoro, Jean-
Marie Paillat. Agent-based simulation of complex systems:
Application to collective management of animal wastes, 23. In
Journal of Artificial Societies and Social Simulation 5 (3).

http://jasss.soc.surrey.ac.uk/5/3/4.html
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Examples of Agent-Based Simulations: BIOMAS
Problematic

= Environmental Risks

» Governmental regulations

Test the alternatives of organization open to the agricultural industry
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Examples of Agent-Based Simulations: BIOMAS
Biomas application context

\‘

Simulation
Platforms

BIOMAS GEAMAS

Biomass flow modelling and organic
waste management Platform
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Examples of Multi-Agent Based Simulations: BIOMAS
Biomas Model : objectives

Simulate the individual and collective practices of
waste management at a territory level:

v production and consumption of organic-matter,

v exchange of organic matter by considering spatial constraints,

v' negotiations between stakeholders (farmers, transporters,
Processing units ...).

Test alternative organizational actors to:
v reduce the risk of environmental pollution, Soustainable
development

v propose solutions valuation effluent.
problem
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Examples of Multi-Agent Based Simulations: BIOMAS
Project components GIRAD rescarchers

Public Decision Maker
MAS researchers with CIRAD Modellers

CIRAD and INRA researchers

Investigations Formalisation

m v
Model
networ! /D

Fieldwork

Manage and
visualise the simulation evolution

Interactive Tools

Farms
Typology

Farm activity
Models

Waste Treatment
Facilities Models

Agricultural Spreadsheet : .
Crops Models Interfaces for scenario analysis

Simulations

Biomas Model

Log files o

Batch Tools

GEAMAS Platform

multi-agent conversations
at various levels of analysis
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Examples of Multi-Agent Based Simulations: BIOMAS
Biomas Agent Model

Biomas MacroAgent @ . Possible constraints upon Magcro
V all agents of the system Agent

Accointanship relations with
all the agents of the system

Jointly run
farms

}11 Medium
RS

w11

1,1
WTF executive]f

* *

Storage i . Means of Waste Treatment
facilities Livestock J [ Crop ] Transport ’ [ Facilities (WTF)
| |

Environment
| i Situated

L gl

AT

i 10 ==
PIatform\L\OK -

zt . . . Road
—— Accointance relationship section

» Group constraint relationship
—1—— Ressource relationship associating agents with a situated object in the geographic space
Situated Object

o Environment relationship associating situated objects
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Examples of Multi-Agent Based Simulations: BIOMAS
Biomas Agent Model

1,1 Macro

Biomas MacroAgent o : Possible constraints upon
Y all agents of the system Agent

Accointanship relations with
all the agents of the system

Jointly run
farms
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1,1
WTF executive]f
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Storage i . Means de Waste Treatment
facilities Livestock J [ Crop ] Transport ’ [ Facilities (WTF)
| |
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| egal Situated
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P o | D ; ;
latform buildi Umr(>||“9) —O— Vehicule ObJeCt
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——— Accointance relationship section

P Group constraint relationship
—1—— Ressource relationship associating agents with a situated object in the geographic space
Situated Object

o Environment relationship associating situated objects

Agent
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Examples of Multi-Agent Based Simulations: BIOMAS
Negotiation Process

Livestock farms create a supply of Organic Material (OM) -and crop farms
create a demand that must be met and that 1S conditional upon satisfying
quality, quantity and availability- conditions.

The process-enabling:the-matching-ofine-characteristics-of supply-and
demand that lead 1o aitransieris:called:a-negotiation.

The transportation from the place of storage (livestock farming buildings)
to the place of use (plots) shall be effectuated if and only if a shipper can
be found whose characteristics are compatible with the terms of the
contract concluded between supplier and client-user (capability of
transporting the OM, availability).

The shipmentis-the result:of a:negotiation between supplier of the OM
and- shippers.
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Examples of Multi-Agent Based Simulations: BIOMAS
Case Stuay: « le Petit Tampof »

= 300 Crops of 6 different types spread over 700 ha
(Sugarcane, Pineapple, strawberry,...)

= 40 Livestocks of 6 types (Sheep, pouliry,...)

™~~~
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8% \ 1% < sy
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44%
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ge
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6% Fauche age q
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/ Total number  / Crops Area / Total number
of cultures (~ 700 ha) of livestock
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Examples of Multi-Agent Based Simulations: BIOMAS
Tampon / Grand Tampon
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Examples of Multi-Agent Based Simulations: BIOMAS
Tampon / Grand Tampon
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Examples of Multi-Agent Based Simulations: BIOMAS
Tampon / Grand Tampon
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Examples of Multi-Agent Based Simulations: BIOMAS
Tampon / Grand Tampon
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Examples of Multi-Agent Based Simulations: BIOMAS
Tampon / Grand Tampon

Ro_1267 4
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Examples of Multi-Agent Based Simulations: BIOMAS
Tampon / Grand Tampon

Ro_1267 4
TRo_ 1060 Sl
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Examples of Multi-Agent Based Simulations: BIOMAS
Tampon / Grand Tampon
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Propriétés Console Compile
...26> c_Robert_JC n'a recu aucune offre

(cult_23.9)<12/02/13 10:37:26> c_Trebalage_G analyse les offres de MO qui lui seraient parvenues
(cult_23.9)<12/02/13 10:37:26> c_Trebalage_G n'a recu aucune offre

(Cu_41.0)<12/02/13 10:37:26> Cuma_PTBerg envoie la nouvelle livraison a faire a mt_Dan_15

(cult_21.9)<12/02/13 10:47:26> c_Robert_JC analyse les offres de MO qui lui seraient parvenues
(cult_21.9)<12/02/13 10:47:26> c_Robert_JC n'a recu aucune offre

(cult_23.9)<12/02/13 10:47:26> c_Trebalage_G analyse les offres de MO qui lui seraient parvenues
(cult_23.9)<12/02/13 10:47:26> c_Trebalage_G n'a recu aucune offre

(Cu_43.0)<12/02/13 10:47:26> UsineGol previent c_Gigan_JP qu'il pourra lui livrer les 50.0 m3 (soit 12.0 Ua) de ecume
(Cu_43.0)<12/02/13 10:47:26> UsineGol envoie un ordre de livraison a Cuma_PTBerg
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...26> c_Robert_JC n'a recu aucune offre

(cult_23.9)<12/02/13 10:37:26> c_Trebalage_G analyse les offres de MO qui lui seraient parvenues
|(cult_23.9)<12/02/13 10:37:26> c_Trebalage_G n'a recu aucune offre

(Cu_41.0)<12/02/13 10:37:26> Cuma_PTBerg envoie la nouvelle livraison a faire a mt_Dan_15

(cult_21.9)<12/02/13 10:47:26> c_Robert_JC analyse les offres de MO qui lui seraient parvenues
(cult_21.9)<12/02/13 10:47:26> c_Robert_JC n'a recu aucune offre

(cult_23.9)<12/02/13 10:47:26> c_Trebalage_G analyse les offres de MO qui lui seraient parvenues
(cult_23.9)<12/02/13 10:47:26> c_Trebalage_G n'a recu aucune offre

(Cu_43.0)<12/02/13 10:47:26> UsineGol previent c_Gigan_JP qu'il pourra lui livrer les 50.0 m3 (soit 12.0 Ua) de ecume
(Cu_43.0)<12/02/13 10:47:26> UsineGol envoie un ordre de livraison a Cuma_PTBerg
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....26> c_Robert_JC n'a recu aucune offre

(cult_23.9)<12/02/13 10:37:26> c_Trebalage_G analyse les offres de MO qui lui seraient parvenues
(cult_23.9)<12/02/13 10:37:26> c_Trebalage_GC n'a recu aucune offre

(Cu_41.0)<12/02/13 10:37:26> Cuma_PTBerg envoie la nouvelle livraison a faire a mt_Dan_15

(cult_21.9)<12/02/13 10:47:26> c_Robert_JC analyse les offres de MO qui lui seraient parvenues
(cult_21.9)<12/02/13 10:47:26> c_Robert_JC n'a recu aucune offre

(cult_23.9)<12/02/13 10:47:26> c_Trebalage_G analyse les offres de MO qui lui seraient parvenues
(cult_23.9)<12/02/13 10:47:26> c_Trebalage_GC n'a recu aucune offre

(Cu_43.0)<12/02/13 10:47:26> UsineGol previent c_Gigan_JP qu'il pourra lui livrer les 50.0 m3 (soit 12.0 Ua) de ecume
(Cu_43.0)<12/02/13 10:47:26> UsineGol envoie un ordre de livraison a Cuma_PTBerg
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(Cu_58.9)<02/10/13 12:00:51> c_Gigant fait une demande de 78.9 m3 de fumierBE a Trebalage_)J
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(Cu_58.9)<02/10/13 12:10:51> Begue_E envoie une offre de 0.9 m3 de fumierBE suite a la demande de c_Gigant
(Cu_58.9)<02/10/13 12:10:51> c_Gigant attend encore la reponse a 1 demande(s)

(Cu_59.10)<02/10/13 12:20:51> Cu_59 demande epandage de 42.0 Ua a c_Amourdom_JG(Culture : Fraises)
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(Cu_58.9)<02/10/13 12:00:51> c_Gigant fait une demande de 78.9 m3 de fumierBE a Trebalage_)
(Cu_58.9)<02/10/13 12:00:51> c_Gigant fait une demande de 78.9 m3 de fumierBE a Begue_E
(Cu_58.9)<02/10/13 12:00:51> Trebalage_J envoie son refus a c_Gigant: Trebalage_J ne produit [ks de fumierBE
(Cu_58.9)<02/10/13 12:10:51> Begue_E envoie une offre de 0.9 m3 de fumierBE suite a la demande de c_Gigant
(Cu_58.9)<02/10/13 12:10:51> c_Gigant attend encore la reponse a 1 demande(s)

l(Cu_59.10)<02/10/13 12:20:51> Cu_59 demande epandage de 42.0 Ua a c_Amourdom_JG(Culture : Fraises)
(Cu 59.10)c Amourdom IG n'a pas de PMO dans ses relations. il ne peut nas demander du fumierBE
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(Cu_58.9)<02/10/13 12:00:51> c_Gigant fait une demande de 78.9 m3 de fumierBE a Trebalage_)
(Cu_58.9)<02/10/13 12:00:51> c_Gigant fait une demande de 78.9 m3 de fumierBE a Begue_E
(Cu_58.9)<02/10/13 12:00:51> Trebalage_J envoie son refus a c_Gigant: Trebalage_J ne produit ;k’s de fumierBE
(Cu_58.9)<02/10/13 12:10:51> Begue_E envoie une offre de 0.9 m3 de fumierBE suite a la demande de c_Gigant
(Cu_58.9)<02/10/13 12:10:51> c_Gigant attend encore la reponse a 1 demande(s)

(Cu_59.10)<02/10/13 12:20:51> Cu_59 demande epandage de 42.0 Ua a c_Amourdom_JG(Culture : Fraises)
(Cu 59.10)c Amourdom IG n'a pas de PMO dans ses relations. il ne peut nas demander du fumierBE
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(Cu_58.9)<02/10/13 12:00:51> c_Gigant fait une demande de 78.9 m3 de fumierBE a Trebalage_J
(Cu_58.9)<02/10/13 12:00:51> c_Gigant fait une demande de 78.9 m3 de fumierBE a Begue_E
(Cu_58.9)<02/10/13 12:00:51> Trebalage_J envoie son refus a c_Gigant: Trebalage_| ne produit ;#.’s de fumierBE
(Cu_58.9)<02/10/13 12:10:51> Begue_E envoie une offre de 0.9 m3 de fumierBE suite a la demande de c_Gigant

Bsuccess Wrailure: No Stakeholder (Cu_58.9)<02/10/13 12:10:51> c_Gigant attend encore la reponse a 1 demande(s)
lFaiqurg:I oM gompatibilitv Braiture: ;ai'u’rf: Synd}ronizcaﬁon - (Cu_59.10)<02/10/13 12:20:51> Cu_59 demande epandage de 42.0 Ua a c_Amourdom_JG(Culture : Fraises)
Wi bt Rl e S (Cu 59.10)c Amourdom IG n'a pas de PMO dans ses relations. il ne peut nas demander du fumierBE



Examples of Multi-Agent Based Simulations
Batch simulation results analyses  feevnttowards

waste management
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Examples of Multi-Agent Based Simulations AnyLogic'6

Biomas Project Evolution

Modelling human activities in farming systems based XJ Technologies

on the situated action theory

& SPA : Simulation - Anylogic University [EDUCATIONAL USE ONLY]

« We consider the environment e Action Represerdation
as an intelligent entity that | 2y T ——
has the ability to decide - i “O—riey
locally, at given time and
space, the actions to

perform.

Surrogates of real actors, || ==
called actuators, just execute '

the actions dictated by the in. Sl =l
agents embedded in the [ﬂmch

environment.

* The model is based on the SC

affordance and Stig mergy RuOFlu lme: Simulation: Streﬂm:'et C d F G 201 2 M d “ S d nrv:\m o
' tni, Ré ier, ' ' [ ituat i
Concepts oubida Afoutni, Rémy Courdier, Francois Guerrin ( ) Modelling Situated Action

based on Affordance and Stigmergy, 175-180. In IEEE International Conference on Self-
Adaptive and Self- Organizing Systems (SASO).
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Conversation = set of messages
exchanged between agents

1) Critical situation alarm arising in an OMP-(resp. OMC) farm:
risk of effluent overflow in storages: OR
(resp. fertilization needs by crops)

2) Negotiation set-up:
an OMP agent proposes OM to the agents of its social network OR
(resp an OMGC agent requests OM to the agents of its social network)

3) OM negotiation:
matching OM supplies with-demands in terms of type and quantity;

4) Transport negotiation with- OMT agents:

finding a carrier-available with adequate capacity;

5) Actual OM deliveries.
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4 Conversation parts

(1) A set of "sub-conversations’
v possibly empty
(2) "Metadata” :
v Synthetic and objective information
(3) "Knowledge™ :
v' Specific synthetic information
(4) "Message-id " :

v \Message identifiers
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Conversation :
reduced and relevant information

(1) Concept of conversation

v (Sub-conversations, metadata, knowledge and message identifiers)

(2) Tools for visualisation at various level of analysis
v Conversation sequence diagram:{local)
v Conversation wire (intermediate)
v Conversation map {global)
-> Better analyse real and large scale simulations results (interactions)
Future work
" |mprove capacity of conversation interpretation

v (cf. semantic web)
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