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Industrial Symbiosis Requirements
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Ontology Definition

Explicitly Defined
Concepts, Properties etc.

Formal, explicit specification of a shared conceptualisation
[Gruber, 1993]
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* Our approach was to automate the process
* To achieve this:

— We need to mimic the way practitioners work

— Emulate two fundamental aspects that made
practitioners essential to the process
* Knowledge
* Reasoning
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Different people have expertise in different areas
Knowledge is being accumulated
Some knowledge is easily described (explicit)

Other is hard to put on paper (tacit) and is the most
challenging part
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* Simply having the knowledge is not enough
* To enable reasoning we need:

— Knowledge in a format that can be processed

— A reasoning mechanism in the form of a
mathematical algorithm that manipulates the
available knowledge and mimics the manual
process
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* Ontology is used for knowledge representation

* A semantic algorithm has been devised for the
reasoning and the potential symbiotic synergies

— This algorithm uses the knowledge modelled in the
ontology (tacit) and the knowledge provided by users of
the platform

— ldentifies and ranks potential symbiotic synergies
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The Solution - Ontology
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eSymbiosis Ontology
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CLASS BROWSER INSTANCE BROWSER
For Project: @ LaunchEvent For Class: @ Welamines_Ure_Aminos_WF_UF
Class Hierarchy £ ||| Assert=d | ?Annotat\ins
= Value Lang
Thing (= | Asserted Instances - ¥ eXG
DeliveryMethads (4) [ Melamines:_Lire_aminos_MF_UF_1
Expertise
e SpatiaThing
Interval (6)
hacE
Pitern1Supply (2) =
protege BxtarnalResourcs (1)
Guantity Type (5) hasEWCCode £ | hasstorageCapacity £ B | hasbeliveryMethod ¢ oo
Region ‘ |
Resaurce
@ procucts hasName £ 2 || haspatternofsupply LR
@ ResourceByCharacteristic
) ResourceBySource_BWC
ResourceByType
e VTe opaqueLevel X | nasquantityType 4 4 4| e e
b @ Energy 4]
v O Materisls
> O ceramics
: + R ¢ ¢ 4
» @ chemicale validFrom hasUnitOfMeasurement +
® composites 8
» O Metal
» O Organichisterials validTo T ¥ hasMaxbeliverySize £ ¢ 3 |hasstorageMethod (AR
© paper i) Value Type
v O Polymers
© Flexivle_Plastic deliveryCapability £ R
) Rigic_Plastic  undefined -
» O Rubber&ndElastomers
b ThermoplasticPlastics easyToProcess £ B hasMinDeliverySize P g ¥ iscomposite0f LR S
¥ O ThermosetPlastics ‘“"dgﬁnm -| ) Type
O Alkyds_tmc
® llyics_DEP_DAP_ADC [E— o % L
:EpDX\ES_EP [undefinea -
Furan
© melarines Lire_ainas_MF_LF isBatch £ E| nasquantitypeseription & aF ¥ productofTechnology + * &
) Phenolics_PF
{undefined -] Value Lang
O Polyurethane_cast_elastomers_|
0 Unsstursted_Polyester_UP
- - Biodegradabl £ X
@ vinyl_Esters S
© ster |v| 88 | ||unceminea ~]
Role
StoragsMethods (5 Asserted Types @ @ @ | ishazardous £ ¥ canBeProcessedBy € € & coourceprocessediyUser o
swriacErtiy (@ wetamines_Ure_tminos MF_UF [undefined -
(|

UNIVERSITY OF

SURREY




Registration 3
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Semantic Matching
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Semantic I\/Iatching (technology relevance)
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* Distance Measurement Result: 2.5 Dissimilarity =» 36% similarity
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hasQuantity 150T hasQuantity 300T
Industry B hasPatternofSupply : continuous hasPatternofSupply : continuos Industry A

hasLocation hasLocation
‘ hasLongitude 23.631156 hasLongitude 23.529996 ‘
haslLatituge 38.322226

hasLatituge 38.325086

hasAvailability hasAvailability
validFrom 12/4/2012 validFrom 10/9/2012
validTo 3/7/2015 validTo 3/7/2014
» Quantity

» Pattern of Supply
» Distance (location) : measured using “Haversine”

» Availability overlap
> Hazardousness

* Property Matching: 65%

Matching Industry A against Industry B

Based on Vector Space Modelling: A-B Yo Ai x By

similarity = cos(f) = A3~ Vo (A2 x /O, (B

|
Quantity

.
|
— Distance UNIVERSITY OF

SURREY




Thank you!
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