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Indian Language Predictive keyboards perform worse than Non-

predictive

Keyboard Model Tap.s ber

Unicode
InScript Shift 1.10
InScript Long-press 1.05
Swiftkey Shift 1.10
Swiftkey Long-press 1.05
Swiftkey Long-press + prediction 091
Swiftkey Long-press + Flow 0.68
Swiftkey Long-press + prediction + Flow 0.67
Sparsh Without prediction 0.85
Sparsh Prediction 0.78
Swarachakra | Without prediction 0.84

Summary of the 10 preliminary theoretical effort models
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Indian Language Predictive keyboards perform worse than Non-
predictive

WHY?



Indian Language Predictive keyboards perform worse than Non-
predictive

» 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



Indian Language Predictive keyboards perform
worse than Non-predictive

e Shift of attention

Visual vigilance
Visual discontinuity




Indian Language Predictive keyboards perform worse than Non-
predictive

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

Example
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Indian Language Predictive keyboards perform worse than Non-

predictive

» Shift of attention
Visual vigilance
Visual discontinuity
* Concept model of which words are predicted
and which are not.
e Assumption of more words in the shadow
* Does not consider the morphological
structure of Indian languages

Prediction Window

Word

Word

Shadow

3{TS | 3MTIOT | 37T | 3[TST | 3fT_d | MY, ..

Predicted
words



Indian Language Predictive keyboards perform worse than Non-

& (Typed Word)

Frequency Relative frequency

predictive
AT (Typed Word) Words  Frequency Relative frequency
H E 5,36,521 0.014956838
Words in prediction window 3rfoT 1,75,624 0.00489595
HATAT 112,186 0.00312746
AT 99,854 0.002733675
Next 3 words in shadow  HT&d 69,644 0.001941497
HTIOT 49,658 0.001384339
Prediction Window 8,24,331 0.022980248
Complete shadow 15,958,608 0.044565113
Total words in entire corpus 3,58,71,234
No. of words in shadow 31,694

Percentage of corpus in
prediction window (%)

34.02194607

Percentage of corpus in
shadow (%)

65.97305393

EHE) 3,34,091 0.009313606
Words in prediction window FTET 76,197 0.002124178
&hlH 50,204 0.00139956
h[{UT 30,005 0.000838972
Mext 3 words in shadow | Rlel 20,090 0.000560058
FIDAT 10,811 0.000301383
Prediction Window 4,560,492 0.012837344
Complete shadow 3,883,418 0.010823104
Total words in entire corpus 3,58,71,284
No. of words in shadow 1187
Percentage of corpus in
prediction window %) 54.24509076
Percentage of corpus in
shadow (%) 45.75490924



Indian Language Predictive keyboards perform worse than Non-
predictive

* 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



Morphology of language

e Agglutinative language
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Why predict complete words?

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

What if we don’t predict complete words?

e Extra space keystrokes

* More predictability

e Overall more keystrokes

* Creative language based prediction model and corpus



Current prediction mechanisms
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Current prediction mechanisms

Blackwater
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Current prediction mechanisms
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Interfaces for fast typing

_

€« C Q awesome '

The quick brown fox jumped over

English




Interfaces for fast typing




Current prediction keyboards for Marathi

 -Aw0 Vi
Sparsh

Logical keyboard

Auto completion

Problem of shift of attention

Frequency based prediction
Comparatively, less cognitive load as single
word completion.

T 73T |

nnFEWNR

Swiftkey

Logical keyboard

Auto completion and next word prediction
Problem of shift of attention

N-gram frequency based prediction
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.

nnFEWwWNR




User Group

Hunts and pick characters
Stuggles with language

rules

Intermediate

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



User Group

Prediction

Intermediate

*  Struggles with keyboard *  Expected to be active in typing

itself, less open to *  How predictive system is
prediction 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



Design Ideas

Bringing the standard prediction Gesture keyboard
window from top of the keyboard to
chakra.
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Design Ideas

Next word highlight
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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?



Why predict less?

* 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)

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



Design Concepts

What to predict?

Where to predict?

How much to predict?

Complete word

ERTATETA!

Traditional on top of keyboard

Entire corpus

N-gram

R + AT + Qe

Prediction Chakra

Thresholded corpus

Design of Predictive text input method for Swarachakra




N gram + Traditional + Entire

* Number of keystrokes increases

* More predictability

* Traditional prediction window makes sense as the prediction will happen
in sequence

 |f 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

e Default model
e All known problems

Word + Traditional + Less

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



Design Concepts

What to predict?

Where to predict?

How much to predict?

Complete word

ERTATETA!

Traditional on top of keyboard

Entire corpus

N-gram

R + AT + Qe

Prediction Chakra

Thresholded corpus

Design of Predictive text input method for Swarachakra




Selected Concepts

What to predict?

Complete word

ERTATETA!

N-gram

R + AT + Qe

Where to predict?

Traditional on top of keyboard

Prediction Chakra

How much to predict?

Entire corpus

Thresholded corpus

Design of Predictive text input method for Swarachakra
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Final Concept
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Final Concept

prediction 1
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prediction 3
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Final Concept

Selection in
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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

Design of Predictive text input method tor Swarachakra



Limitations

F & f& e
d il & S e Covers 8.629 % of the
a a for of
P = = o entire corpus
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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)
e 20 phrases per session
* 4 sessions per attempt

* 3 attempts per keyboard (same phrases)

Design of Predictive text input method for Swarachakra
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Evaluation

Phrase set 1
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Phrase set 3
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Evaluation

elect participant
Manjiri Exp2 1
Manjiri Exp2 2

VKB tool was used for evaluation
Manjiri Exp2 3

It calculates CPM, Accuracy, Edit distance, keystroke

logs, time stamp, etc

Start Session
session details
Exit

Truth Table
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Descriptive Results
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Results

Estimated Marginal Means of MEASURE_1
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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



Acknowledgement

| would like to express my sincere gratitude to Prof. Anirudha Joshi for his support and guidance throughout.
Thanks to Prof. Venkatesh Rajamanickam, Prof. Girish Dalvi, and Prof. Ravi Poovaiah for their valuable inputs during
the course of the project.

A special thanks to Dileep Mohanan and Jayati Bandyopadhyay for taking me out of all the android development
hurdles all the time. Thanks to Akshay Kore, Indrajeet Roy and Sagar Yende for all the motivation and support.
Thanks to the Manjiri and Shashank from Swarachakra Team, IDC for all the resources and support.

Most importantly, my family for all their love, patience and encouragement.



Thank you!



