
HISTORICAL SCRIPTS 
AND 

INNOVATIONS TO UNICODE 
ENCODING MODELS

Anshuman Pandey

Script Encoding Initiative, UC Berkeley

Deborah (Debbie) Anderson

Internationalization & Unicode Conference 45  |  14 October 2021



HISTORICAL SCRIPTS IN UNICODE

Unicode 1.0 (1991): “Other scripts…being 
considered for possible addition to the 
Unicode standard are: Egyptian 
Hieroglyphics, … Interest has also been 
expressed in including Cuneiform, … and
Glagolitic”. 



HISTORICAL SCRIPTS IN UNICODE

Unicode 1.1 (1993): [from other standards and 
industry priorities]
Unicode 2.0 (1996): [as above]
Unicode 3.0 (1999): [primarily national scripts]
+ Ogham, Runic 

Glyphs from World’s Writing System poster by Bergerhausen et al.
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HISTORICAL SCRIPTS IN UNICODE

Unicode 1.1 (1993): --
Unicode 2.0 (1996): --
Unicode 3.0 (1999): Ogham, Runic

Unicode 3.1 (2001): Old Italic, Gothic
Unicode 4.0 (2003): Linear B, Cypriot, Ugaritic
Unicode 4.1 (2005): Glagolitic, Old Persian, 
Kharoshthi

Glyphs from World’s Writing System poster by Bergerhausen et al.
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VERSION

36% of all encoded scripts are historic (58 out of 159)
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SCRIPT ENCODING INITIATIVE

Presenter
Presentation Notes
https://linguistics.berkeley.edu/sei/index.html



SCRIPT ENCODING INITIATIVE

Over 80% of historic scripts encoded in Unicode have come 
through SEI



HIEROGLYPHS

Glyphs from World’s Writing System poster by Bergerhausen et al.
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EGYPTIAN HIEROGLYPHS
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EGYPTIAN HIEROGLYPHS

• First proposed in 1997 by Michael Everson

• Comments from users 1999, meetings 2002 and 2006

• Final proposal 2007 by Everson/Richmond; script published Unicode 5.2, 2009



EGYPTIAN HIEROGLYPHS

• First proposed in 1997 by Michael Everson

• Comments from users 1999, meetings 2002 and 2006

• Final proposal 2007 by Everson/ Richmond; script published Unicode 5.2, 
2009
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EGYPTIAN HIEROGLYPHS 
ISSUES WITH ORIGINAL REPERTOIRE

After publication in Unicode, two issues arose for Egyptologists:

1. Positioning of glyphs 



EGYPTIAN HIEROGLYPHS 
ISSUES WITH ORIGINAL REPERTOIRE

After publication in Unicode, two issues arose for Egyptologists:

1. Positioning of glyphs

2. Limited repertoire 



EGYPTIAN HIEROGLYPHS
ISSUES WITH ORIGINAL REPERTOIRE

1. Positioning of glyphs
Format characters proposed 2016 and 2017 by Andrew Glass et al.; 
published in Unicode 12.0 2019
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EGYPTIAN HIEROGLYPHS
ISSUES WITH ORIGINAL REPERTOIRE

2. Limited repertoire 
Large set of extensions (10,350 glyphs under review)
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EGYPTIAN HIEROGLYPHS
ADVANCES

Until now, many Egyptologists have been using JSesh (etc.)

Now, work can take advantage of technical advances: 
OpenType and Universal Shaping Engine (USE)
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EGYPTIAN HIEROGLYPHS
ADVANCES

Forthcoming proposal for additional format controls:
• Cartouches and other enclosures (with format controls)



EGYPTIAN HIEROGLYPHS
ADVANCES

Demo by Andrew Glass






EGYPTIAN HIEROGLYPHS
ADVANCES

• Rotation (with format control or variation selector)

A1           A1 90      A1 180        A1 270
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EGYPTIAN HIEROGLYPHS
ADVANCES

• Rotation (with format control or variation selector)

• Mirroring (with format control)
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EGYPTIAN HIEROGLYPHS
ADVANCES

• Rotation (with format control or variation selector)

• Mirroring (with format control)

• Shading to indicate damaged areas (with format control)

• Editorial marks (brackets, etc.)
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EGYPTIAN HIEROGLYPHS
ADVANCES

Demo by Andrew Glass






EGYPTIAN HIEROGLYPHS
ADVANCES

Egyptian Hieroglyph                  Anatolian Hieroglyphs                  

Cuneiform (Hittite)
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Anatolian H: https://linguisticsmassey.files.wordpress.com/2011/01/bulgarmaden05.jpg�Hittite from: https://www.assyrianlanguages.org/hittite/KBo_III_4_rev_col4.png 




EGYPTIAN HIEROGLYPHS
OTHER ISSUES: COLLABORATION

Need to involve script and Unicode experts
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MAYA HIEROGLYPHS
( F RO M  P O S T- C L A S S I C  A N D  C L A S S I C  P E R I O D S )

Madrid Codex (from Post-Classic period [ca. 1100-1519 AD])
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MAYA HIEROGLYPHS

• Discussions started 2015 with Carlos Pallán; preliminary proposal 2018 on 
signs from Codices by Pallán (later with 2020 update) 

• Subsequent work on Classic period signs by Dr. Gabrielle Vail and colleagues 

• Not yet in Unicode
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Classic signs work supported through NEH grant HAA-268887-20




MAYA HIEROGLYPHS
ADVANCES

• Work on fonts and rendering can take advantage of advances done for 
Egyptian Hieroglyphs and be applicable to other hieroglyph scripts (i.e., Aztec)
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MAYA HIEROGLYPHS
ISSUES

• Collaboration key to progress on proposal

• Results need to be useful for users and cover their needs



MAYA HIEROGLYPHS
ISSUES

• Access to materials

Linda Schele drawing SD-7675 
Source: LACMA with the permission of David Schele
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MAYA HIEROGLYPHS
ISSUES

From demo by Carlos Pallán at Digital Humanities conference, Utrecht, July 2019 (https://ncodex.org/Demo_01_NcodeX_DRE_analysis_block_level.php)

Presenter
Presentation Notes
From: https://ncodex.org/Demo_01_NcodeX_DRE_analysis_block_level.php
From demo by  Carlos Pallan, Digital Humanities conference, Utrecht July 2019



THOUGHTS ON ENCODING HISTORIC 
SCRIPTS IN UNICODE

• Historic scripts were part of the original vision for Unicode and should be 
supported in fonts/implementations

• Historic scripts often have limited materials available; Egyptian and Maya H are 
exceptions – they have plentiful materials but this causes problems for review

• Timeline from proposal to approval/publication can be very long (but hieroglyphs 
now can take advantage of technical advances) 

• Involve experts early on in Unicode discussions to set realistic expectations
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ADDITIONAL THOUGHTS

• How to support undeciphered scripts that are actively used by scholars?
• How to balance character encoding processes and scholarly needs

• Character encoding requires semantic understanding of signs being encoded

• Scholars need to exchange data as part of decipherment processes

• Requires rethinking character encoding norms
• Expansion of character-glyph model: 

• Encoding of variants, alternates

• Encoding character / graphical primitives
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PROTO-SINAITIC

SIDETIC

BOOK PAHLAVI

• Commonalities
• Small repertoire
• Large variation
• Significant ambiguity

• Requirements
• Active usage
• Corpus development
• Data interchange

• Challenges
• No scholarly standards
• No existing technical support



PROTO-SINAITIC



PROTO-SINAITIC

• Placed on “Not The Roadmap” in 2002

• Allocated to SMP in 2019



PROTO-SINAITIC
BACKGROUND

• First attested alphabet
• Derived from hieroglyphs in 2nd millennium BCE

• West Semitic miners? Literate officials?
• Used for inscriptions

• Sinai and Wadi el-Hol in Egypt
• Spread throughout Eastern Mediterranean

• Developed and standardized by Phoenicians
• Ancestor of Latin, Greek, etc



PROTO-SINAITIC
BACKGROUND

kȝ

Semitic
“ox”

‘alpu / ‘alap

Semitic
⟨ʔ⟩

aleph
/’/



PROTO-SINAITIC
ORIGINS

• Choose an iconic, common hieroglyph
• Give it a Semitic name
• Give it a value based on acrophony

• Value is initial sound of name
• Bind the value to the sign

“Alphabet Hypothesis” (Gardiner 1916)



PROTO-SINAITIC
ISSUES: VARIATION

• Repertoire
• At least 27 attested signs
• Variant forms of a single sign

• Some used contemporaneously

• Challenges
• Are directional variants semantically distinctive?
• Are orientational variants semantically 

distinctive?
• Character semantics not established



PROTO-SINAITIC
ISSUES: VARIATIONForms of 

mayim

Forms 
of he



PROTO-SINAITIC
ISSUES: DIRECTIONALITY

• Orientation
• Right to left
• Left to right
• Top to bottom
• Boustrophedon
• Random

• Challenges
• Which default direction?

Right to left

Top to bottom & right to left

Top to bottom & left to right



PROTO-SINAITIC
ISSUES: SEMANTICS

"First-class (R) feast (MShT) of the celebration (H) of `Anat (`NT). 'El ('L) will provide (YGSh) 
[H] plenty (RB) of wine (WN) and victuals (MN) for the celebration (H). We will sacrifice 
(NGTh) for her (H) an ox (') and (P) a prime (R) fatling (MKh)“ (Colless 2019)
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ISSUES: SEMANTICS
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SIDETIC



SIDETIC

• Placed on “Not The Roadmap” in 2002

• Allocated to SMP in 2019



SIDETIC
BACKGROUND

• Anatolian alphabet

• Likely developed from Phoenician

• Related to, but distinct from Greek

• Related to Carian, Lycian, Lydian



SIDETIC
BACKGROUND

• Used concurrently with Greek



SIDETIC
BACKGROUND

• Short texts on coinage



SIDETIC
BACKGROUND

• Long inscriptions



SIDETIC
ISSUES

• Scholarly disagreement on letter values

• Unknown values of common letters:



• Scholarly disagreement on character identity

SIDETIC
ISSUES

Zinko & Zinko (2019) Nolle (2001)



BOOK PAHLAVI



BOOK PAHLAVI
BACKGROUND

• Aramaic alphabet used in Iran
• Highly cursive, highly ambiguous
• Developed for writing Zoroastrian texts
• Currently used by Zoroastrian and Parsis

• Concurrently with Gujarati
• Actively studied and printed in India



BOOK PAHLAVI
BACKGROUND

• 25 letters

• Multiple values per 
letter



BOOK PAHLAVI
BACKGROUND

• Joining behavior



BOOK PAHLAVI
BACKGROUND

• Cursive joining behavior



BOOK PAHLAVI
BACKGROUND

• Joining categories



BOOK PAHLAVI
BACKGROUND

• Joining categories

• Complex letters



BOOK PAHLAVI
BACKGROUND

• Shaping behavior



BOOK PAHLAVI
ISSUES

Some combinations have alternate, 
multiple valid representations, 
which cannot be predicted

• Multiple representations



BOOK PAHLAVI
ISSUES

• Ambiguity resulting from joining

Joined sequences of certain letters resemble nominal forms of other letters



BOOK PAHLAVI
ISSUES

• Ambiguity resulting from joining

• Poses issues for interpretation



BOOK PAHLAVI
ISSUES

• Variations in print

Nyberg (1964)

Jamasp Asana (1913)

Lead to difficulties in determining conventional shapes



BOOK PAHLAVI
PROGRESS



BOOK PAHLAVI
PROGRESS

• Example of possible model

• ‘Graphetic’ – Represent text using graphical elements



THANK YOU

Email: dwanders@berkeley.edu
Web page:  linguistics.berkeley.edu/sei

Email: pandey@umich.edu
Web page: https://pandey.github.io/unicode/ 

SEI is supported by NEH grant PR-268710-20 and donations; 
Classic Maya hieroglyph signs supported through NEH grant 
HAA-268887-20 and Unicode Adopt-a-Character grant

mailto:pandey@umich.edu
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