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This presentation will summarize recent findings on TİD (Turkish
Sign Language) from the Computational Sign Language Lab at
the Department of Linguistics, Boğaziçi University.

Pose Estimation in Sign Language:

1.Morphophonology and Articulatory Energy in Expressing
Complex Motions Events in TİD and Age of Acquisition Effects
2.Complexity of Telicity Marking in TİD
3.Getting to the Point: Deciphering the Linguistic
Multifunctionality of Pointing in TİD

Use of Transformers in Sign Language
4.A road-map

Flow
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Introduction

Telic Atelic 
Semantically having an inherent end-

point / goal 
Semantically lacking an inherent 
end-point, perceived as ongoing

Bounded in nature Unbounded in nature 

Have the potential to reach a final 
state / completion

Lack the potential for completion, 
have the potential to continue 

indefinitely

Heterogeneous internal structure Homogeneous internal structure

Phonologically have an overt end-
marker

Phonologically not end-marked



Analysis

Kinematic Parameters: A 
Quantative Analysis 

• Wilbur and her colleagues (2012) 
employed Motion Capture to calculate 
velocity values of event predicates

• Steeper slope of deceleration in telic 
events in ASL

However: 

• Not cost-effective 

• Signers do not really like using motion 
capture tools

• You cannot work with many people at 
the same time

Gibet (2018)



Methodology



Methodology

• Our research draws on data from experiments
conducted by our Sign Language Lab, where 15
native signers and 15 late signers viewed 24 short
videos of various event types and provided
productions, recorded on video

• Event predicates are detected and annotated along
with their phonological specifications for movement,
non-manuals, predicate forms and as well as
accompanying aspectual markers if present

• A total of 984 event predicates (Native signers only)

• Substantial distributional evidence which shows the
multidimensionality of telicity marking.



Analysis

• A novel, cost-effective
approach as an alternative
for calculating similar values

• Initially computed the
spatial positions of hand
joints by tracking their
movement along the x and y
axes

• Relevant derivative values,
including average velocity,
peak velocity, and duration



Analysis

• The velocity graphs of events illustrated a distinction in motion profiles

• Calculating average velocity for each sign and subsequently determining the frequency
of peak value units forming above the average velocity line for each group

• Higher median count of peak unit values for atelic events around the average velocity
line, indicating a harmonic motion pattern that fluctuates around the average
velocity line

• In contrast, telic events displayed non- harmonic motion with typically one or two
peaks above the average velocity line



Distinct phonological motion profiles

The results seem to validate
our initial impressionistic
observations that these two
event types do have distinct
phonological motion profiles.
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Categorization

Locative DemonstrativePronoun Weak 
Demonstrative
Clitic



Extra Examples

Locative Pronoun Demonstrative Weak 
Demonstrative
Clitic



Categorization

❏ The most frequent distribution is _N. Pointing signs are interpreted to be a
demonstrative when they occur preceding or following a noun. When they
occur before, after or in between two Verbs

❏ In some cases, we see _(Modifier) N (Modifier)_ ; that is the pointing sign is
observed at the beginning and the end of the NP.
We see this pattern more frequently when the Noun is modified by an
Adjective. (working hypothesis)
This might be marking the domain of the NP. ‘sandwich’LOOK



Analysis

Initial categorization based on observation is
followed by validating the categories with
Pose Estimation.
A blend of qualitative and quantitative
method.

Q: Whether what we have seen as
‘distinctions’ could be mapped onto numbers.

With the help of Pose Estimation, we have
transformed these pointing signs into solid
numeric ranges upon which hypotheses can
be built.



Quantifying Phonology: The Metrics of Pointing Signs

➢ The concern regarding
terminology is
irrelevant.

➢ Validates our initial
observations showing
that these signs are
distinctly characterized
by considerable
variance.

381 pointing signs in total (Free-Demonstratives, 228; Clitic-
Demonstratives, 73; Pronouns, 54; Locatives, 26)



Quantifying Phonology: The Metrics of Pointing Signs



Discussion



About Late Signers

Prediction:
As TİD is very actively making use of locatives, pronouns, and 
demonstratives. 
In my opinion, these classes’ frequencies might have more to say for the late 
signers’ adoption of the system. 
Late signers might be making use of all classes, but maybe with a lower rate 
of clitics.
They might not be using clitics at all.

Results (ongoing):
It seems that they are more actively using clitics than any other class! 
No important statistical difference between the distributions. 
However, they seem to be making use of a spatial strategy, namely LOCUS 
less. 
Prediction: They might be utilizing space less efficiently!



Use of Transformers in Sign Language 

Many thanks to Karahan Şahin

Transformers



Check out Karahan’s Computational  SL projects



Check out Karahan’s Computational  SL projects

Sign-LLM: All experiments regarding 
continuous sign language translation 



Follow Karahan Şahin on Github

Karahan’s Github Page:



LLMs are Good Sign Language Translators 



SIGN2GPT: Leveraging Large Language Models  for 
Gloss-Free Sign Language Translat ion 



BEST: BERT Pre-Training for Sign Language 
Recognit ion with Coupling Tokenization 



Towards  Pr ivacy-Aware  S ign Language Trans la t ion  a t  Scale  



ROADMAP

1. Transform Sign Language Videos 
as Structurally-Aware pseudo-

words

2. Apply Large Language Modeling 
Objectives

3. Map to SignLLMs with 
SpokenLLMs

What  i s  next?



END

THANK YOU!

Any questions or comments?



Connect

CONNECT WITH ME!


