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introduction



motivation

• Malay peninsula, Borneo islands→ rich biodiversity
• Local languages are rich with names for flora & fauna
• How might locals and visitors know they’re referring to the same
organism (plant/flower/insect/fruit/animal)?
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common names can be ambiguous!

Example from (Hussey, Wilkinson & Tweddle, 2006):

North America Europe

Moose Alces alces
(Linnaeus, 1758) Elk

Elk Cervus elaphus
(Linnaeus, 1758) Wapiti
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multilingual biodiversity checklist

• (Checklist = a list of species names)
• Align Malay and English common names of flora and fauna

• Using scientific names as pivot to avoid ambiguity
• Potentially other languages later

• So that we can
• Get more translations for B. Malaysia botanical & zoological names
• Add more B. Malaysia items in Wordnet Bahasa
• Mine definition, images, etc from other open data sources
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some quick notes

• Scientific name: from Latin, classic Greek
• a.k.a. binomial name (binomen), trinomial name

Buteo jamaicensis borealis
genus species subspecies/infraspecies

• Several scientific names may refer to the same organism
• Nomenclature change as study and understanding advances
• Nomenclature may differ in different domains/fields
• One accepted scientific name
• Others are synonyms
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aligning dictionaries and word-
net via scientific names



annotated kamus dewan

• Kamus Dewan (KD; Hajah Noresah, 2004)
• Authoritative dictionary for Bahasa Malaysia
• Published by Dewan Bahasa & Pustaka

• Text Encoding Initiative (TEI; TEI Consortium, 2015)
• Guidelines for encoding machine-readable texts
• Humanities, social sciences and linguistics
• Guidelines for different genres, e.g. dictionaries

• KD macro- and micro-structures annotated with TEI
• In collaboration with The Name Technology Sdn Bhd in 2014
• Used for research with permission

9



example containing binomen

<entry xml:id=”kd_entry.125”>
<form>
<orth>adas</orth>

</form>
<sense xml:id=”kd_sense.339” n=”1”>
<form type=”variant”>

<orth>adas landi</orth>
<orth>adas pedas</orth>

</form>
<def>sj tumbuhan (herba), <name xml:lang=”la”>Foeniculum
vulgare</name></def>

</sense>
<sense xml:id=”kd_sense.340” n=”2”>
<form type=”variant”>

<orth>adas cina</orth>
<orth>adas manis</orth>

</form>
<def>sj tumbuhan (herba), <name xml:lang=”la”>Anethum
graveolens</name></def>

</sense>
</entry> 10



sense entries ‘flattened’ into sql records for easier lookup

SenseID Headword Orthographic
Forms

Def

339 adas adas; adas landi;
adas pedas

sj tumbuhan (herba),
_Foeniculum vulgare_

340 adas adas; adas cina;
adas manis

sj tumbuhan (herba),
_Anethum graveolens_
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matching synsets using scientific names

• Princeton WordNet contains scientific names!
• Let’s match them!

1. Search for scientific name in Wordnet
2. If unmatched scientific name optional infraspecies e.g.
Morus alba (indica), try matching without infraspecies.

• 549 KD sense entries aligned to WordNet using direct matching

12



example alignments

Synset ID B. M’sia
(KD)

Scientific
name

English (WN) Definition

11824344-n bayam
duri

Amaranthus
spinosus

thorny
amaranth

erect annual of tropical
central Asia and Africa having
a pair of divergent spines at
most leaf nodes

01822300-n bayan
lepas

Psittacula
krameri

ring-necked
parakeet

African parakeet

12180168-n bebaru Hibiscus
tiliaceus

balibago;
mahagua;
mahoe;
majagua;
purau

shrubby tree widely
distributed along tropical
shores; yields a light tough
wood used for canoe
outriggers and a fiber used
for cordage and caulk; often
cultivated for ornament

12399384-n bebesaran Morus alba white
mulberry

Asiatic mulberry with white to
pale red fruit; leaves used to
feed silkworms

01543632-n belatik Padda
oryzivora

Java finch;
Java sparrow;
ricebird

small finch-like Indonesian
weaverbird that frequents
rice fields 13



when a scientific name isn’t found in wordnet…

• Typo?
• Not accepted name? (WordNet records only accepted names)
• WordNet doesn’t have a synset for it?
• There’s no English common name (only found in this region)?
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catalogue of life (col; Roskov et al., 2015)

• (Checklist: a list of species names)
• By Species 2000, federation of taxonomic database custodians
• Online database of the world’s known species of animals,
plants, fungi and micro-organisms

• > 1.6M species (84% coverage) from 154 databases
• Annual checklist available as MySQL
(Monthly checklist contains many more updates, but unavailable for
download)

• Common name is not always available!
• No B. Malaysia nor B. Indonesia
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dealing with typos

• If a scientific name doesn’t have a match in CoL checklist:
• Run a full text index match
• Compute Levenshtein distances for top matches
• Lowest distance→ top candidate
• Distance ≤ 2→ possible typo
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dealing with typos (cont.)

• Example: ‘Puntuis lateristriga’

Candidates Levenshtein distance

Puntius lateristriga 2
Barbus lateristriga 5
Awaous lateristriga 5
Boulengerella lateristriga 11
Maravichromis lateristriga 11

• 330 possible typos found re CoL
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looking up accepted names

• As study and research progresses, scientific nomenclature
change (sometimes changing genus!)

• Varies due to region, domain, etc.
• All synonyms still to be recorded because e.g. legislators need
to refer to previous conventions, cases, etc.

• Looking up accepted names from synonyms
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and now…

• 96 more synsets matched (on top of 549 direct matches earlier)
• 980 other KD sense entries have English translations from CoL

• 758 unique B. Malaysia items mapped to 405 WordNet synsets
• 647 new B. Malaysia items can be added to Wordnet Bahasa

19



more from wikidata & wikimedia



the wikidata project

• Central storage for the structured data of Wikimedia projects
including Wikipedia, Wikivoyage, Wikisource, and others

• MediaWiki action API: HTTP query
http://www.wikidata.org/w/api.php

• Wikidata Query Service: SPARQL API
https://wdq.wmflabs.org/api_documentation.html
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example via query http

Synset ID 01822300-n
English Psittacula krameri; ring-necked parakeet

B. Malaysia bayan lepas

Look up ‘Psittacula krameri’

https://www.wikidata.org/w/api.php?
action=wbgetentities

&sites=enwiki
&titles=Psittacula krameri
&normalize&format=xml
&props=datatype|labels|aliases
&languages=en|zh|ms|id|ja|fr|es

• Also available as JSON, PHP array
• Many other information available
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<?xml version=”1.0”?>
<api success=”1”>

<normalized>
<n from=”Psittacula krameri” to=”Rose-ringed parakeet” />

</normalized>
<entities>
<entity type=”item” id=”Q208060”>

<labels>
<label language=”fr” value=”Perruche à collier” />
<label language=”es” value=”Psittacula krameri” />
<label language=”ja” value=” ワカケホンセイインコ” />
<label language=”en” value=”Rose-ringed Parakeet” />
<label language=”zh” value=” 红领绿鹦鹉” />

</labels>
<aliases>

<language id=”fr”>
<alias language=”fr” value=”Perruche à collier rose” />
<alias language=”fr” value=”Psittacula krameri” />

</language>
<language id=”es”>

<alias language=”es” value=”Cotorra de Kramer” />
</language>
<language id=”en”>

<alias language=”en” value=”Psittacula krameri” />
</language>

</aliases>
</entity>

</entities>
</api>
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names from kd, pwn, wikidata, col2015
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reference handbooks

• Extract/generate at will based on the topic/area/theme
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garden: ios/android app to recognise plants from camera
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modeling regional preferences
in wordnet?



regional preferences

• Euthynnus alleteratus (most common tuna) = ikan aya, tongkol,
kayu

• ‘Aya’ commonly used in the East Coast of West Malaysia (Kelantan
& Terengganu)

• Rest of Malaysia use ‘tongkol’ or ‘ ikan kayu’

• Also recall ‘elk’ example earlier
• Also applies to regionally-preferred words e.g. petrol vs gas
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qatlho’

Danke谢谢
Grazie

Спасибо

ขอบคุณ

9C4#5$Ì
شكرا Merçi

Gracias

நன்றி

Obrigado

Ευχαριστώ

감사합니다
ध⡣यवाद

Terima kasih

Thank you

ありがとう

Tapadh leibh
ཐུགས་རྗེ་ཆེ་།

Go raibh maith agaibh

Xin cảm ơn
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