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predictive 

WHY?



• Shift of attention
Visual vigilance
Visual discontinuity

• Concept model of which words are predicted 
and which are not.

• Assumption of more  words in the shadow
• Does not consider the morphological 

structure of Indian languages
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• Shift of attention
Visual vigilance
Visual discontinuity

• Concept model of which words are predicted 
and which are not.

• Assumption of more  words in the shadow
• Does not consider the morphological 

structure of Indian languages

औषध घेतले दुखणे थ ांबले

जन गण मांगलद यक जय हे

Example
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• Shift of attention
Visual vigilance
Visual discontinuity

• Concept model of which words are predicted 
and which are not.

• Assumption of more words in the shadow
• Does not consider the morphological 

structure of Indian languages

Word

Word

Shadow

Predicted 
words

Prediction Window

आहे | आणण | आत | आज | आहेत |  आपण . . .
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• Shift of attention
Visual vigilance
Visual discontinuity

• Conceptual model of which words are predicted and which are 
not.

• Higher key hand movements
• Does not consider the morphological structure of Indian 

languages

Indian Language Predictive keyboards perform worse than Non-
predictive 



Morphology of language

• Agglutinative language

• घर च्य ख ली =     घर + च्य + ख ली

णबल्डांग + च्य + वर

मांडप समोर

झ ड म गे

प ठी

आत

बरोबर



• Reduce space keystrokes
• Using the same prediction model of English
• Corpus is in that way

Why predict complete words?

What if we don’t predict complete words?

• Extra space keystrokes
• More predictability
• Overall more keystrokes
• Creative language based prediction model and corpus



Current prediction mechanisms
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Interfaces for fast typing



Interfaces for fast typing



Current prediction keyboards for Marathi

Sparsh

1. Logical keyboard
2. Auto completion
3. Problem of shift of attention
4. Frequency based prediction
5. Comparatively, less cognitive load as single 

word completion.

Swiftkey

1. Logical keyboard
2. Auto completion and next word prediction
3. Problem of shift of attention
4. N-gram frequency based prediction
5. Non-context based prediction.

Ex: Rakhi Sawant
6.     By swiping, users are held to keyboard and 
are not dodging between keyboard and prediction 
window till the word is complete.



User Group

• Hunts and pick characters
• Stuggles with language 

rules

• Knows location of 
frequent characters on 

keyboard
• Knows language rules

• Knows location of frequent 

characters on keyboard
• Knows language rules
• Have speed in typing
• Doesn’t make typing errors 

at high speed

Novice Intermediate Expert



• Struggles with keyboard 
itself, less open to 
prediction

• Expected to be active in typing
• How predictive system is 

predicting? Creating prediction 
model

• Also, Needs to have keyboard 
knowledge and understand 
rules of text input

• Focus on the predictive model 
rather than message

• Shift of attention reduces 
speed

• Has a conceptual model of 
the prediction system

Novice Intermediate Expert

Prediction

User Group



Design Ideas

Bringing the standard prediction 
window from top of the keyboard to 

chakra.

Gesture keyboard



Next word highlight

Design Ideas

On key prediction Prediction using multiple 
single keystrokes



Redefined Project Brief

The project aims to build a predictive interface method for Swarachakra Marathi. A novel 
interface is created to solve specific problems a user faces. The problems to solve and test for 
these project are: 

1. Shift of attention problem.
2. Longer time taking and still uncertain conceptual model of predictive  
mechanisms.



Design Concepts

What to predict?

Where to predict?

How much to predict?



• Conceptual model of prediction systems
• Enable them to fasten the process of conceptual model making
• Static predictions: Predictions will always appear in the same position in 

prediction chakra (Muscle memory)

Why predict less?

Issues

• Non contextual and non-smart prediction
• Personal corpus won’t be included
• Regional variance of languages not accounted



Design Concepts
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N gram + Traditional + Entire

• Number of keystrokes increases
• More predictability
• Traditional prediction window makes sense as the prediction will happen 

in sequence
• If the word not predicted completely, no spacebar should be added. Extra 

keystroke

N gram + Traditional + Less

• The problem of shift of attention may be solved
• Faster conceptual model making
• Having a muscle memory of most frequent words may be possible



N gram + Prediction chakra + Entire

• Drag and see, drag and see, drag and see
• Prediction chakra does not make sense here

N gram + Prediction chakra + Less

• Drag and see, drag and see, drag and see
• Prediction chakra does not make sense here
• Low chances of remembering the position of the prediction predicted last 

time



Word + Traditional + Entire

• Default model
• All known problems

Word + Traditional + Less

• Shift of attention problem still exists
• Having a muscle memory of most frequent words may be possible
• Static prediction



Word + Prediction chakra + Entire

• Shift of attention may be solved
• No help in conceptual model making
• No muscle memory of prediction

Word + Prediction chakra + Less

• No shift of attention
• Helps in conceptual model making
• Prediction gestures in muscle memory
• Static prediction



Design Concepts
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Selected Concepts
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Final Concept
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Final Concept
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Final Concept
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Final Concept
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Final Prototype



Limitations

1. Words with no matras 
(vowel modifiers) won’t be 
predicted . 
2. Problem of Extremities
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Limitations

• Covers 8.629 % of the 

entire corpus

• Value less than 8.629%

ex: कोणकळ 
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Evaluation

Experiment

Keyboards

1. Prediction Chakra + Less

2. Prediction Chakra + As Much

3. Swarachakra without prediction

• 6 users per keyboard for all 3 keyboards (within subject)

• 20 phrases per session

• 4 sessions per attempt

• 3 attempts per keyboard (same phrases)
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Evaluation

Phrase set 1

झ ली सक ळ सरली र त

सस सस णदसतो कस 

बरेच ढग णदसत आहेत

मल थोडे प णी देत क 

रमेश जेवण कर

ब गेभोवती णभांत आहे

आठवण आहे न तुल 

घरी सगळे कसे आहेत

प वस च्य रेघ ांत खेळ खेळू दोघ ांत

णवांध्य णहम चल यमुन गांग 

ते म झां कौतुक करू ल गले

क खेत कळस ग व ल वळस 

एक छ न अनुभव ल तो मुकल होत 

न च रे मोर आांब्य च्य वन त

धुर ांच्य रेघ हवेत क ढी

डेबू म म च्य शेत वर कष्ट करू ल गल 

प खरे घरट् ांत ज ऊन बसली आहेत

कुलस्त्री जसे ह स्य ओठ त शोभे

स्वतः मेल्य णशव य स्वगग णदसत न ही

स्वर ज्य ह म झ जन्मणसद्ध हक्क आहे

णचमणी करते णचव णचव

णकती वेळ ल गेल

जोवरी पैस तोवरी बैस 

तू कस आहेस

र व चढले पांत पडले

क ळ क ळ क पूस णपांजल रे

भ रतभ ग्यणवध त 

म म ची ब यको सुगरण रोजरोज पोळी-णशकरण

नदीन ल्य ांन आल पूर

क म पुरत म म आणण त क पुरती आजी

झोांबे अांग व रे क य थरथरे

पळस गेलां कोकण त तीन प नां चुकेन त

ख यल कोांड णन णनजेल धोांड 

प वस च्य रेघ ांत खेळ खेळू दोघ ांत

स रे भ रतीय म झे ब ांधव आहेत

पुढे मल क ही कल्पन सुचू ल गल्य 

परणहत आधी नांतर स्वणहत स ध वे

कर गे्र वसते लक्ष्मी करमधे्य सरस्वती

दैव देते आणण कमग नेते

पच पच णशव्य देई ख त ख त प न

हवेत उडतो ल ल ल ल फुग 

तू कशी आहेस

घरी कशी मग स ांग ज णतल

म कड ने रांगवले आपले तोांड

आपण कुठून आल त

टपटप प न ांत व जती रे

ह त ल वत पांख फ टणतल

झोांबे अांग व रे क य थरथरे

मीन गोष्ट व चत होती

दोघ ांनीही आप पले पैसे मोजले

आभ ळ त छ नछ न स तरांगी कम न

कुठूनही गेले तरी पोर ांची नजर पडण रच

तुझांम झां जमेन तुझ्य व चून करमेन 

सरड्य ची ध व कुां पण पयंत

प खरे घरट् ांत ज ऊन बसली आहेत

सुधेस रख स द स्वगीय ग णे

स्वतः मेल्य णशव य स्वगग णदसत न ही

च र आण्य ची कोांबडी अन ब र आण्य च मस ल 

दुप री च रच्य सुम र स प ऊस सुरू झ ल 

Phrase set 2 Phrase set 3
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Evaluation

VKB tool was used for evaluation

It calculates CPM, Accuracy, Edit distance, keystroke 

logs, time stamp, etc

Truth Table

file:///G:/P2 Project/Truth Table.xlsx


Descriptive Results
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Results

1 – Swarachakra without prediction

2 – Swarachakra with less prediction

3 – Swarachakra with entire corpus prediction



Conclusions

• Swarachakra without prediction yields best results among all keyboards

• In prediction, Swarachakra with less corpus performs better than Swarachakra with entire corpus

• Bugs in the implementation can be a reason for poor performance of predictive keyboard 

• Expert behaviour had an effect on results
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