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Abstrakti

Kjo puné fokusohet né ndértimin e njé modeli inteligjent pér njohjen automatike té gjuhés sé
shenjave shqipe, duke pérdorur teknologji té avancuara té pérpunimit té té dhénave vizuale dhe
té mésimit té thellé. Qéllimi kryesor éshté zhvillimi i njé sistemi gé mund té interpretojé shenja
té ndryshme té gjuhés sé shenjave né kohé reale, duke ndihmuar né pérmirésimin e
komunikimit pér personat me véshtirési né dégjim dhe té folur. Arkitektura e propozuar
bazohet né pérdorimin e Mediapipe Hands pér detektimin e 21 pikave kyce né secilén doré, té
cilat shérbejné si input pér njé rrjet té avancuar Long Short-Term Memory (LSTM), i cili éshté
projektuar pér té kapur varésité kohore midis l8vizjeve té dorés pérgjaté njé sekuence té

regjistruar.

Njé aspekt gendror i késaj pune ka gené ndértimi i njé databaze té personalizuar, duke gené se
nuk ekziston njé dataset i gatshém pér gjuhén e shenjave shqiptare. Té dhénat jané mbledhur
manualisht duke pérdorur kamerén e laptopit dhe librariné Mediapipe pér té regjistruar té
dhénat e nevojshme. Pér secilén shenjé jané regjistruar 50 sekuenca unike, secila prej tyre me
30 kuadro (frames), duke pérfshiré alfabetin dhe numrat nga O deri 9. Té dhénat e mbledhura
jané pérpunuar pérmes teknikave té normalizimit dhe filtrimit t& zhurmés, pér t’u siguruar gé

secila sekuencé té pérfagésojé me saktési lévizjen specifike té shenjés.

Modeli LSTM éshté ndértuar dhe trajnuar duke pérdorur platformén TensorFlow, me njé
arkitekturé e cila pérfshin disa shtresa LSTM dhe Dense, t& kombinuara me teknikén e dropout
pér té shmangur mbipérshtatjen (overfitting). Procesi i trajnimit &shté mbéshtetur né ndarjen e
té dhénave né sete trajnimi dhe testimi, me géllim vlerésimin e performancés sé modelit né té
dhéna té panjohura. Metrikat e pérdorura pér vlerésim pérfshijné saktésiné (accuracy),
precizionin, recall-in dhe F1-score, duke ofruar njé pamje té qarté té kapacitetit té pérgjithshém
té modelit. Rezultatet eksperimentale kané treguar njé shkallé té kénagshme té saktésisé, duke
déshmuar gé gasja e propozuar éshté premtuese pér zbatime reale né sisteme ndihmése té

bazuara né inteligjence artificiale.
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datasetit, hand landmark, MediaPipe, Tensor Flow



Abstract

This thesis focuses on the development of an intelligent system for the automatic recognition
of Albanian Sign Language, using advanced technologies in visual data processing and deep
learning. The main objective is to build a system capable of interpreting various hand signs in
real time, thereby improving communication for individuals with hearing and speech
impairments. The proposed architecture utilizes Mediapipe Hands to extract 21 keypoints from
each hand, which serve as the input features for a deep Long Short-Term Memory (LSTM)

network designed to capture the temporal dependencies across hand movement sequences.

A central component of this research is the construction of a custom dataset, as no publicly
available dataset currently exists for Albanian Sign Language. The dataset was manually
recorded using a laptop webcam and the Mediapipe library, with 50 unique sequences recorded
for each sign, and each sequence consisting of 30 frames. The signs include the alphabet, and
numbers from 0 to 9. The collected data was preprocessed through normalization and noise

filtering techniques to ensure that each sequence accurately reflects the intended hand gesture.

The LSTM model was developed and trained using the TensorFlow framework. The
architecture includes multiple LSTM and Dense layers, combined with dropout layers to
prevent overfitting. The training process involved splitting the data into training and testing
sets, enabling the evaluation of the model’s performance on unseen samples. Evaluation
metrics such as accuracy, precision, recall, and Fl-score were employed to assess the
classification performance comprehensively. Experimental results demonstrate that the
proposed system achieves a satisfactory level of accuracy and generalization, suggesting strong

potential for real-world implementation in Al-based assistive technologies.
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