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This research is done in the framework of:

ARCHAEOMIND LAB 
The Archaeology of the mind

Team
Prof. Orly Goldwasser
Dr. Dmitry Nikolaev
Halely Harel (PhD Candidate)
+iClassifier contributers from 
universities 
all around the world

#cognitivearchaeology 
#classifierstudies



Welcome to iClassifier

In the last year we have developed at The Hebrew University, 
a new project

A digital platform for classifier analysis 
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Our team: 

Prof. Orly Goldwasser    Halely Harel      Dr. Dmitry Nikolaev

The                     prototype was developed for Egyptian 
Hieroglyphs as a sample corpus. 
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https://www.iclassifier.pw/

A NEW DIGITAL TOOL FOR THE ANALYSIS OF 
CLASSIFIER SCRIPTS AND LANGUAGES

Monday July 1st- Thursday July 4th, 2019 –
The Hebrew University of Jerusalem

ARCHAEOMIND LAB 
The Archaeology of the mind

https://www.iclassifier.pw/


https://www.iclassifier.pw/ui/map/

EMIC MAPPING OF CATEGORIZATION 
IN THE MIND OF A CULTURE

Context sensitive, metadata annotated, 
classifier lists 
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iClassifier sample 

https://www.iclassifier.pw/ui/map/
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iClassifier sample 



A digital interactive mapping of classifier categories

 Each classifier appears inside a square.

 All lemmata that serve as hosts for a classifier appear in green circles.

 Lemmata are linked with orange lines to a classifier.

 Classifiers that co-occur – multiple classification appear with a grey line. 

In Egyptian a host may appear with more than one classifier. 

 Width of lines represents the number of attestation in our corpus. 

If the line is thicker, there are more occurrences. 
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iClassifier sample 



Allowing to Identify patterns: 
➔ Collocations 
➔ Inverse correlation
➔ Multiple classification- hierarchy and sequence
➔ Category structure 

Corpus based classifier lists 

Often, in ancient Egyptian 
multiple classification for 
A single host
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iClassifier sample 



MAN
[H U M A N -M A L E ] [FORCE ]

[CO E R C IV E P O W E R ]
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iClassifier sample 



*Classifier sequence 
automatic tagging of sequence e.g. 1/1 or 3/5.

*Classifier combination

*Level of classification

*Type of relation between classifier 
meaning and host word. 

A published dictionary entry 
(Preferably a digital dictionary
TLA, Ramses etc.) 

An analysis of a certain example
Only obligatory part is Manuel-de-
Codage and classifier marking, 
All other levels of analysis are
not mandatory

WITNESS

LEMMA TOKEN CLASSIFIER ANALYSIS

* Detailed metadata by THOT thesauri. 
* Images of source inscription

Polis, S., and V. Razanajao. 2016. "Ancient Egyptian Texts in Context. Towards a conceptual data 

model (The THOT Data Model—TDM)." Bulletin of the Institute of Classical Studies 59/2: 24-41.

Classifier Analysis 
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input forms

Inserting LEMMA 



MARKING CLASSIFIERSInserting TOKEN

And Marking 

classifiers



By marking a classifier
with tilde ~CL~

You start your corpus based 
classifier list 



Analyzing classifiers input forms



annotating context/cotext, 
glossing

Marking POS-‘Part Of Speech’ 

Also - linking to a full version of a witness (text) 
(Ramses, TLA), when available.

bw ꜥšḳ⸗ı ͗
‘I have not oppressed’

(Medinet Habu 108,4=KRIv76,6, Ramsses III)

‘..I have not robbed another of his place’ 

{bw}{neg}{ꜥšḳ⸗ı ͗}{oppress.PFV⸗1sg}

Developing a thesaurus for glossing 
{pr}{house}, {ix-ix} {cl.woman-woman}

+adding classifier glosses automatically 
for Egyptian

input forms



How do we digitize classification? 

𓃱 *Marking each classifier in context. 

𓃱 Analysing the relation between each host token and 
its classifier(s)= classifier analysis. 

Creating schmatization scheme.

18

Classifier analysis



Classifier analysis

Analysing the relation between each host token and its 
classifier(s)= classifier analysis. 

𓀀 Classifier type 

𓀀 Classifier level 

𓀀Semantic roles
19

Classifier analysis



𓀀 Classifier type 

Defining the relations between a host word and its classifier, following 
Roschian linguistic categorization/prototype theory. (applied to 
Egyptian in Goldwassser 2002).

Taxonomic relations
Taxonomic (superordinate, generic, 

basic-level) 
Metaphoric 
Repeater 
Unique

Schematic relations 
Meronymic (part-of) (superordinate) 
Metonymic (superordinate) 

Intention 
relationship 

Extension 
relationship
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CL- NOUN 
AN IM A L (CL)- cat

MO N K E Y (CL)-anger
CA T (CL)- cat

Classifier analysis

SC R IB A L -P A L E T T E (CL)- scribe
CR O W N (CL)- royalty
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𓀀 Semantic roles

Classifier analysis

After Kammerzell 2015; Lincke 2011.



𓊠𓂝𓏲𓀀
wHa.w
Noun

Fowler CL
[HUMAN-MALE]

‘Fowler’ (catcher of birds and fish)

22

Classifier analysis



𓊠𓂝𓏲𓅬𓆛𓀜𓀀
wHa.w
Noun

Fowler CL
[BIRD]

CL
[FISH]

CL
[FORCE]

CL
[HUMAN-MALE]

‘Fowler’ (catcher of birds and fish)
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Classifier analysis



𓊠𓂝𓏲𓅯𓆛𓀜𓀀 

wHa.w

Fowler CL[ BIRD] CL[FISH] CL[FORCE] CL[HUMAN-MALE]

‘Fowler’ (catcher of birds and fish)

taxonomictaxonomicschematic schematic

lexeme lexemelexeme derivational

Classifier type
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Schematic-taxonomic order hypothesis

Classifiers are marked in green

patient patient agent

Classifier level

Semantic roleagent



𓊠𓂝𓏲𓅯𓆛𓀜𓀀 

wHa.w
Noun

Fowler CL[ BIRD] CL[FISH] CL[FORCE] CL[HUMAN-MALE]

‘Fowler’ (catcher of birds and fish)

taxonomic
taxonomicschematic

schematic

lexeme

lexeme
lexeme

Word-form

Classifier type

Classifier level
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Classifier analysis

Schematic-taxonomic order hypothesis



Sample token entry

-Marking semantic relations – verb, root 
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Classifier analysis

! Studying root classification
additinal observations- default, resildual



specific “synchronic cuts” 

center/

periphery

multiple classification
location in multiple classification

Inverse correlation 
co-occurrence (statistics)

Synchrony 
Diachrony 

diachronic overview
The history of A1 as classifier

Possible search of sign 
‘as classifier’ and 

‘as phonogram/logogram’

Zeichenliste des Wörterbuches

der ägyptischen Sprache

Search by classifier
search and study of 

variations according to context-
e.g. Script, Materiality, Genre

metadata

category structure
possible host-words list 

with quantitative analysis
of category structure 

A1 in
a certain text

A1 in
11th dynasty

General

composite classifiers

compound classifiers 27



specific “synchronic cuts” 
e.g. The lemma ꜥḏꜣ in 14th

cen. BCE.

diachronic overview
The history of the lemma’s 
classification and spelling

Search by lemma

search and study variation
according to context-
Search by materiality:

hieratic, lapidary (royal/non-royal),  
by genres: juridical texts, stories, prayers etc.

metadata

“with whom” ꜥḏꜣ “coupable”appears? 
lemma’s common classifiers, combination
knowledge structure around the lexeme,

classifier priority, ranking

ꜥḏꜣ

ꜥḏꜣ

general

search by root
see together 

classification of
ꜥḏꜣ as substantive, 
adjective and verb

center/

periphery

Ramses orthographies- lemma no. 93930

Ø
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http://ramses.ulg.ac.be/lemma/93930


xil naj xuwan no7   lab’a
saw    CL

[MAN]   John              CL
[ANIMAL] snake

‘John saw a snake’
(Craig 1986: 264)

taxonomic taxonomic

lexeme lexeme

Jakaltek (Mayan) 
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Classifier type

Classifier level

Classifier analysis



Jakaltek (Mayan) 

no7   xapun
CL

[ANIMAL] soap

‘the soap’
(Craig 1977: 134)

no7   xanab
CL

[ANIMAL] sandal

‘the sandal’
(Craig 1977: 134)

Schematic (made-of) Schematic (made-of)

lexeme lexeme
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Classifier type

Classifier level

Classifier analysis



Witness=
Text 

For Ancient Egyptian
using THOT data 

model

For other languages 
open/closed 
Thesauri 

*Location 
Preferably map 
Coordinates. 

*date 

*genre

*informer

how do we collect metadata?



Choosing 
metadata 
values 
using THOT 
Thesauri and TOPBIB,
implemented into
iClassifier.

Referencing existing 
Editions of texts online 
At TLA, Ramses and 
other digital publications.



Adding media, linking examples with images

Adding 
Images 
Videos 
Audio recordings 
...

New classifier !
D464 

 Marking a token in a witness photo 
 Marking classifier/s of each token



Adding written observations, images and references to a 
‘classifier’ page. 
A discussion around a classifier category -
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Adding to each 
classifier page
source hieratic
versions of a 
sign.



Lemma stats.

Where it appears on a map? 

Diachrony of classification?

Goal-

All data points are linked
for navigating 

around



Reaching out –
marking of semantic fields

WOLD, CONCEPTICON. 

• Assigning semantic fields as
comparative concepts to link 
classifier categories
across the world languages. 



Now, what could iClassifier do for YOU



Customized visualizations 

Creating mapping and classifier categories of

• A certain classifier, lexeme, compound, or text

• Visualization of a synchronic timeframe (e.g. 18th Dynasty,  12th century)

• Diachronic changes - classifier, lemma, text, corpus

• Specific information sources = speakers, texts, lects, registers, scripts

• Specific geographical area

• Any other metadata query (e.g. all repeaters in a certain system)
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big (typological) iClassifier

(Anatolian 
Hieroglyphs)

(Early 
Chinese)

(Classifier
languages)

Classifying 
The Other

(Ancient Egyptian)

Kadesh
Script
Variation

OK
Tomb 
Inscriptions

Y1, 
Y2

Nepali Jakaltek Chinese Japanese

….

(Sumerian, 
Cuneiform)

One system – many datasets
Editing permissions-
Lemma, token*, witness, bibliography

Our Vision
Comparative concepts: 
* Lexical fields 
* Meanings 
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New 
list



 Unified project structure (the same queries to multiple databases):

 The structure is 

modular: only the 

“Tokens” table is 

absolutely 

necessary for 

classifier analysis
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iClassifier sample 



Behind the scenes 
Backend (data storage and web server): 
SQLite database + Python 
(a Flask+Gunicorn web stack)

Frontend (websites): 
Hand-written JavaScript using jQuery (a general-purpose JavaScript library).

Maps are drawn using the JavaScript library Vis.js and library called 
JQWidgets for the tree-like menus.

Hieroglyphs are drawn using Serge Rosmorduc's JSesh library (Java). 
Opensource- Available online via Jetty webserver and Ring
middlware, which are is bundled together in a small Clojure program
https://github.com/macleginn/jsesh-web
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iClassifier sample 

https://github.com/macleginn/jsesh-web


Tools for semi-automatic tagging of CLs

Token– classifier analysis

* Annotating existing datasets by extracting classification data. 

* Adding CL analysis to your tool and exporting edits and new 
Items.
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Our Vision

44



We aim to paint the knowledge organization mapping of 
languages and cultures as they are reflected in their classifier 
system. 

Our tool is based on the careful application of dynamic 
relational pattern recognition.  

Our Vision
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iClassifier - our vision



iClassifier offers a new method to study variation, we do 
not content ourselves with descriptive collection. 

We aim at research for patterns, compatibility and 
incompatibility rules, and synchronic and diachronic 
dynamics of language change. 
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iClassifier - our vision



“sorting butterflies”

Relational pattern recognition

Study variation
-by context queries
-by rich metadata queries
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iClassifier - our vision



Not a database but an online research platform and 
collaborative project 

Data is open to edits- researchers can contribute 
(with full credits and citing link), and: 

• Comment and discuss entries. 

• Write posts about each classifier and include their 
analysis and observations. 
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iClassifier - our vision



𓀀 𓀁 𓀜 𓀉 𓀃 𓀄 𓀊 𓁣 𓆛 𓃙

𓁻 𓂻
𓀏 𓅭 𓅨

𓏛𓍱 𓆱 𓆭 𓆰 𓈗 𓏫 𓏴 𓉐 𓄛

𓀔 𓀗 𓀘 𓀭𓀜  𓅆
𓂾

𓂽 𓂺 𓇳 𓈉𓃱 𓆙
𓏲𓊛 𓏊 𓊊 𓁐 𓀽 𓄹 𓆗

𓈐

𓈒 𓊖 𓊮 𓌪
𓌝 𓌾𓏟

𓏯
𓁀

http://iclassifier.pw

Contact us –

iclassifierteam@gmail.com

Haleli.harel@mail.huji.ac.il

Orly.Goldwasser@mail.huji.ac.il

Thank you! 𓀃

.pwhttp://
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Customized visualizations 
Creating mapping and classifier categories of:

• A Text

• Specific timeframe 

• Place

• Any metadata query 
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iClassifier - our vision



52



𓊠𓂝𓏲𓆛𓅭𓀜

wHa

inf.:to fowl 
C L[FISH]      C L[ BIRD]C L[FORCE]

to fowl (catch fish and birds)
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𓏏𓏲𓀀    𓊠𓂝𓏲𓅬𓆛𓏜𓀜 𓀀𓏥
tw⸗i͗ wḥꜥ.w   CL

[BIRD]
CL

[FISH]
CL

[ABSTRACT]
CL

[FORCE]
CL

[HUMAN]
CL

[PLURAL]

pron.1sg    inf.:to-fowl

1st-Present 

‘(when) I am fishing’

(pAnastasi IV 12,7.) 
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Wn=in     Hm CL
[DIVINE]=f        ꜥnx-wda-snb Hr    pA CL

[FEATHER] r          tA p.t  CL
[SKY]

Vb.          N                   =suff.pro.                 prep. inf.                     prep.   def.art.f N 

and          majesty          =his      LPH            flew                              to         the               sky

‘and his majesty, life prosperity and health, flew to the sky/heaven’
(p.d’Orbiney 19,3.) 

𓃹𓈖𓇋 𓈖𓍛𓏤𓅆 𓆑𓋹𓋴𓁷𓏤𓊪 𓏲𓇋𓇋𓆃𓂋  𓏏𓄿𓊪𓏏𓇯
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Jakaltek (Mayan) 
xil naj xuwan no7   lab’a
saw    CL

[MAN]   John              CL
[ANIMAL] snake

‘John saw a snake’
(Craig 1986: 264)
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Jakaltek (Mayan) 
xil naj xuwan no7  lab’a
saw    CL

[MAN]   John              CL
[ANIMAL] snake

‘John saw a snake’
(Craig 1986: 264) Egyptian  (Afroasiatic)

𓊪𓊃𓎛𓄑𓀁𓆑  𓇋𓈖𓎛𓆑𓄫𓏲𓆙
psH CL

[TOOTH]
CL

[XXXX] =f     in         HfA.w CL
[SNAKE] 

vb=3msg prep.    N
his-being-bitten                     by        snake

‘(his being) bitten by a snake’
(Dream book, p.Beatty 3, 7,19a)
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xil naj xuwan no7   lab’a
saw    CL

[MAN]   John              CL
[ANIMAL] snake

‘John saw a snake’
(Craig 1986: 264)

taxonomic taxonomic

lexical lexical

Jacaltec (Mayan) 
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Classifier type

Classifier level



Jacaltec (Mayan) 

no7   xapun
CL

[ANIMAL] soap

‘soap’
(Craig 1977: 134)

no7   xanab
CL

[ANIMAL] sandal

‘sandal’
(Craig 1977: 134)

Schematic (made-of) Schematic (made-of)

lexical lexical
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Classifier type

Classifier level



Schematic (made-of)

lexical

Classifier type

Classifier level

‘skin’
(Faulkner 1972: 274)

lexical

‘cat’
(Faulkner 1972: 105)

taxonomic

lexical

taxonomic-
repeater

or



𓊠𓂝𓏲𓅬𓆛𓀜𓀀
wHa.w
Fowler CL

[BIRD]
CL

[FISH]
CL

[FORCE]
CL

[HUMAN-MALE]
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‘fowler’
(Faulkner 1972: 274)


