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Introducing the Boise State Bangla Handwriting Dataset and

an Efficient Offline Recognizer of Isolated Bangla Characters
BOISE STATE UNIVERSITY by Nishatul Majid (fAfrget 9fém) and Dr. Elisa H. Barney Smith (Ss afemtt a3, I f2l)

Department of Electrical and Computer Engineering, Boise State University, Boise, Idaho, USA.

I. Abstract [I1. The BSU Bangla Dataset . Isolated Character Recognition

* This introduces the Boise State Bangla Handwriting Dataset, a Camera based acquisition of handwriting | == wefe et cr e R We dCVClOpCfl a basic character (isolated) recognition
publicly accessible offline handwriting dataset of Bangla script. This samples from 100 participants. S R S R AT module. This involves -

SR S e o

can be found at https.//scholarworks.boisestate.edu/saipl/1/ U i Preprocessing -
. i iti i Essay Pages - S B ot S, e R . ,
A basic character recognition metl'lod is presented where the - (o el g « Binarization using Otsu’s threshold method
fcaturcg are qxtractgd based on zonal p'1xcl counts, stmctqral strokes =i * 104 quds or 364 characters o o e o o e | B B * Normalizing height to 128 pixels = i
and grid points with U-SURF descriptors modeled with bag of * 49 basic characters, all 11 vowel diacritics | $3% S& 2 e w0 o0 = 7 « Applying 2D Gaussian smoothing filter KR
features. and 32 high frequency conjuncts. Z*:‘T:;}*‘: S5 ‘:i T :" F .
* Benchmarking with this approach on 3 other publicly available gy e, Ao oo e S A T eature extraction - ) o
Bangla datasets is reported. The highest classification accuracy Isolated Character Pages - T ey o Mt * Zonal Features: The image was split in 8X8 zones.
obtained with an SVM classifier based on a cubic kernel is 96.8%. * 84 isolated units The ratios of white and black pixel in each zone were
« All basic characters, vowel diacritics and [or « 2 % 2 3 w 2 2 2 formed into a 64-bit feature-vector. Zonal Features
several high frequency conjuncts. T e Pattern Features: The stroke direction and length —————
.. . A = were extracted from the exterior of the character |« 1 /)] h
II. About Bangla and Slmllar Scrlpts Tagglng.. . Sai i 5 images. Later these were quantized to obtain a 67-bit
* At line, word and character level with (EEEEEEEEEEEEE T R Ve
round truth SR 4 ) |
.. . .. e Y e A P Y -‘; ol e Gradient Features: Upright Speed Up Robust  Stroke Pattern Features
* Bangla ak.a Bengali is an Indo-Aryan language. Its script originated from the L F . (U-SURF) fi a 8X8 erid intersecti o
Brahmic family, written in the Abugida writing system Loebrrrt e catures (U- ) from a grid intersection was
ra Y g g system. submitted to a Bag-of-features model to obtain a 500
« It is the 7th most spoken native language in the world, spoken by over 205 Line00l Worde@l Char@0l = - 115,70,94,57 | |char@12 ¥ - 703,313,140,95 word visual vocabulary.
million ofpeople. Line@@1 Word@@l Char@@02 ¥ - 213,80,45,47 Char013 ¢ - 970,313,140,101 . .
Line@01 Worde@l Char@@3 a1 — 257,79,69,73 har@l4 st — 1224,320,127 Classification -
* The Bangla script, along with the Assamese, is the 5th most widely used X I ahag Charo - »320,127,88 - ]
iti tem i t’h 1d ’ Line@01 Worde@2 Chare@4 g - 390,79,78,72 Char01l5 ¥ - 1446,317,133,94 Support Vector Machine based on a cubic kernel U-SURF Features
WU RGN i) T W@ (e, Line0@1 Worde@2 Char@os s - 466,80,75,63 Char@16 © - 1664,323,107,98 with a One Versus One (OVO) multi-class scheme.
* Itis the national and official language of the People’s Republic of Bangladesh, Line@01 Worde@2 Chare@6 ¥ — 547,79,56,72 Char0l7 5 - 706,454,101,87
and official language of several states in India such as West Bengal, Tripura, Lined@1 Wordee2 Charee7 fS - 608,61,75,76 Char@18 % - 970,447,101,91 Training Testing Previously Reported Our Recognition
Assam, Andaman etc. _ ] Dataset Dataset Max Accuracy Results
* Bangla is written from left to right with no upper or lower cases. ﬁq:_rj W@E ﬁg@ @.2- m@ Eﬂf“ﬁ el CMATERdb CMATERdb 3.1.2 86.40% [1] 92.87%
* The script consists of 1'1 vowels, 10 vowel diacritics, 39 co'n'sonants, several {2@-;_\@; EEZELM@D i T"iﬁ E‘Pm U @ ETE@ 3.1.2 BSU db n a. 91.39%
hundred consonant conjuncts, more than 10 consonant diacritics, 10 numbers E*@I’ @E‘ A wonw s ¥ = - ISI db 95.84% [2] 93.10%
and several punctuation marks. b % =N @a? F‘TBE-T‘I m ﬂj}q ISI db BSU db : : .2 0
* Many scripts such as Devanagari, Assamese, Gurmukhi, Gujarati, etc. share W EEERE) | .M @@@ E@m SU n-a. D.24%
striking similarities with Bangla. Scripts. Hence, the character recognition BanglaLekha BanglaLekha db 95.10% [3] 96.80%

S
approach is expected to work with these scripts as well. @5‘.@@ lg@ @ﬂ”: Q’zm o % _)@Eﬁ db BSU db n. a. 95.78%

I?*lv_"l @—w- m z@@@ 2 @Eﬁ@@ T s @TM Combined ~ BSU db n.a. 96.42%
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} \—‘ E ES o = 3’ \—1 \i‘ ? ‘\3 3 using artificial bee colony optimization,” in Emerging Applications of Information Technology (EAIT), 2012, pp. 183-186.
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=3 @ =] @ characters: an efficient two-stage approach,” Pattern Analysis and Applications, vol. 15, 10. 4, pp. 445458, jun 2012.
== [3] M. A. R. Alif, S.Ahmed, and M.A Hasan,“Isolated Bangla handwritten character recognition with convolutional neural
=] Rl [= B [= network,” in Computer and Information Technology (ICCIT), 2017 20th International Conference of. IEEE, 2017, pp. 1-6
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« Continue growing the Boise State Handwriting Dataset with more samples.
+ Red - Almost similar Demographic Information: q - 3
+ Green- Pretty close * Develop an extensive character recognition module to include the consonant
D | * Age conjuncts and the vowel diacritics along with the basic characters.
+ Blue - Some similarities / 72 « Gender . . .
+ Gray - No similarity ,,‘ Professi * Develop a Segmentation free recognition module and compare with the
! * Profession L . .
. existing segmentation based approaches using the dataset.
« Left/Right handedness & seg PP &

* Acquire a flatbed scanner image of samples to compliment the camera-based.
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