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GREENHOUSE FARMING

3
MEMBRE DEState of the Art - Learning Rules for Ontology Methods - Identifying Patterns in Text

Experiments and Results on Translation and Reasoning Conclusion



ALL IN ONE GREENHOUSE ONTOLOGY

Ontology Objects Number

Class 181
Object Property 93
Data Property 33
Individual 96

DL Expressivity SHIF(D)
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MODULE FOR TREATMENT
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PROTOTYPE: FROM TEXT TO RULES
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OUTLINE

1 State of the Art - Learning Rules for Ontology

2 Methods - Identifying Patterns in Text

3 Experiments and Results on Translation and Reasoning

4 Conclusion
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ONTOLOGY LEARNING - FROM DATA TO KNOWLEDGE AND INFERENCE
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ONTOLOGY LEARNING - FROM DATA TO KNOWLEDGE AND INFERENCE
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TRANSLATING TEXT INTO LOGIC
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OUTLINE

1 State of the Art - Learning Rules for Ontology

2 Methods - Identifying Patterns in Text
Dependency Parsing Tree
Named Entity Recognition
Co-reference Resolution

3 Experiments and Results on Translation and Reasoning

4 Conclusion
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DEPENDENCY PARSING TREE

V (root)

S

Det (Pl.)

All

Noun (Pl.)

plates

V

Pron

that

Neg

do not begin

O

with the number 34 are

Neg

not

O

from Istanbul.

Figure: ∀x [(Plate(x) ∧ ¬BeginWith(x , number34)) → ¬BeFrom(x , Istanbul)]
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NAMED ENTITY RECOGNITION
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CO-REFERENCE RESOLUTION WITHIN RULES

If the children through the ball too far, they will loose it.
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IDENTIFYING LOGICAL PATTERN IN GRAMMATICAL STRUCTURE

Grammatical Patterns FOL translation Axioms
S V O S(x) ∧ O(y) ∧ v(x , y) Conjunction

S NEG V O S(x) ∧ O(y) ∧ ¬v(x , y) Negation
S1 [and] S2 V O [S1(x) ∧ O(y1) ∧ v(x , y1)] ∧

[S2(z) ∧ O(y2) ∧ v(z , y2)]
Conjunction

S1 [or] S2 V O [S1(x) ∧ O(y1) ∧ v(x , y1)] ∨
[S2(z) ∧ O(y2) ∧ v(z , y2)]

Disjunction

Noun [which/that] V O ∃y [N(x) ∧ O(y) ∧ v(x , y)] Class expression
with Ex. restriction

S V Attr S(x) → A(x) Concept Inclusion
IF S V1 O1, S V2 O2 [S(x) ∧ O1(y) ∧ v1(x , y)] →

[O2(z) ∧ v2(x , z)]
General Concept
Inclusion

S[Plural] V O ∀x [S(x) → (O(y) ∧ v(x , y))] Universal restriction

S[NE] V O[NE] v(α, β) Relation assertion
S[NE] V Attr A(α) Concept Assertion
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OUTLINE

1 State of the Art - Learning Rules for Ontology

2 Methods - Identifying Patterns in Text

3 Experiments and Results on Translation and Reasoning
Ontology enrichment
Translation experiment

4 Conclusion
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A DATASET FOR RULE ENRICHMENT

Figure: MyFood Wiki Website: https://wiki.myfood.eu/docs/getting-started
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TRANSLATION EXAMPLES

Sentence Summer vegetables should be grown in the Zipgrow tower.

SWRL Translation summer-vegetable(?x) → grow-in(?x, theZipgrowtower)
Attempto CNL If a summer-vegetable X, then X grow-in theZipgrowtower

Table: Rules Translation

Sentence Here’s a summary of the quantities, frequencies, and methods
for adding them depending on the season.

SWRL Translation summary-of-for(?y) & be-here(?y)
Attempto CNL a summary-of-for Y and a be-here Y

Table: Non-Rule Translation
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EVALUATION RESULTS

Initial Onto. New Onto.

Classes 98 356
Object Prop. 85 329

Rules 0 240

Rules Non Rules (base)

Number 240 515
BLEU 2.41 2.09
ROUGE 44.99 23.27
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CONCLUSION

Main Results and Contribution

Application of an neuro-symbolic method for extracting rule in the agriculture
domain
New methodology for evaluating the extraction and translation in the absence of a
Gold Standard with the use of Controlled Natural Language (CNL) and translation
metrics
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CONCLUSION

Main Results and Contribution

Application of an neuro-symbolic method for extracting rule in the agriculture
domain
New methodology for evaluating the extraction and translation in the absence of a
Gold Standard with the use of Controlled Natural Language (CNL) and translation
metrics

Future Directions

Integrate grammatical patterns, to capture further information like numerical
information (measures, numbers), imperative verbs
Explore the capacities of upper and mid-level ontologies to provide frameworks for
translating complex grammatical structure (verbs with 2 complements)
Evaluate the coherence of the rules and concepts extracted to increase the inference
capacity of the system
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LET’S DISCUSS

pauline.armary@u-bourgogne.fr
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Thank you
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