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Spelling errors trends

Space Omission Errors  (above 70%)
UŚ /ðرآ ş 

Shape similarity based errors 
Ŕ/ب éÃا ŏ/ب éÃا

Sound similarity based errors
’ŏº/ظ‘ ’ŏº/ض‘

رðşUŚ/آ



Spelling errors trends

Effect of Shift keys
¿/ں ¿/ن

25% of the errors are real-word errors
S Áا|لا S Á|لا



Solution Urdu Spell Checking

Error Correction
Soundex variations for Urdu
Edit Distance
Space omission errors handling

Ranking (based on)
Frequency
Soundex
Shapex 



Soundex Urdu Spell Checking

Variations
Encoding first letter
Increasing Number of letter groups

Using Hexadecimal (0-F) codes (instead of decimal 
codes)

Ranking (based on)
Frequency



Soundex 0-F Codes Methodology

Code Alphabets
0 ث س ص ش
1 ةت ط ٹ 
2 ز ض ظ ذ
3 `ج چ
4 ہ ح ھ
5 خ ك ق
6 د ڈ
7 ب پ
8 ن ں م
9 گ غ

Code Alphabets
A ر ڑ
B ژ ى
C ا آ ع
D ف
E ل
F و



Soundex Methodology

Normalization
ہ ا Word finally 
ه ہ With un aspirated characters
و ,ا and ی become consonants, Syllable initially



Soundex Methodology

Top 
One 
%age

Top 
Five 
%age

Top 
Ten 

%age

Abov
e Ten 
%age

Total 
Recall 
%age

avg size 
of 

result 
set

Soundex 0-F
(with 1st letter 

encoded)
26.2 44.4 49.5 5.4 54.8 21

Soundex 0-9
(with 1st letter 

encoded)
20.1 35.5 43.0 17.9 60.9 92

Soundex 0-F-L
(with 1st letter not 

encoded)
23.7 36.2 39.1 0.7 39.8 7

Soundex 0-9-L
(with 1st letter not 

encoded)
22.6 40.9 46.2 3.2 49.5 21

Results



Edit Distance Methodology

Generate corrections by applying Single Edit in 
Reverse
Check the validity of generated correction

Bigram validity test
Dictionary Look-up

Ranking
Frequency based ranking
Sound similarity based ranking
Shape similarity based ranking



Ranking Urdu Spell Checking

Frequency based ranking
Sound similarity based ranking
Shape similarity based ranking
Ranking for space omission errors



Ranking Urdu Spell Checking

Sound similarity based ranking
corrections whose Soundex code matched the 
Soundex code of error were considered more 
likely for being actual intended word.
Example:
ŏº/ظ is a more likely correction for ض/ŏº compared to ف/ŏº .



Ranking Urdu Spell Checking

Frequency based ranking
If a word is more frequent in the language, 
it is ranked higher.
Example:
Pƻٹ is a more likely correction for ٹPóö compared to وٹ<ö .



Ranking Urdu Spell Checking

Shape similarity based ranking
35% of the substitution are shape based in Urdu so a 
substitution with shape similarity is ranked higher. 
Nİľö is a more likely correction for NĪľö compared to 9نľö .

Shape codes (Shapex)
Code Alphabets Code Alphabets
0 ا   آ   ل 1 ب ہ پ ى ئ
2 ت   ٹ   ث  ن  س  ش 3 ح خ  ج  چ
4 د  ڈ  ذ  ر  ڑ  ز  ژ  و  ؤ 5 ص ض
6 ط ظ 7 ع غ ف ق م
8 ك گ 9 ے ے



Edit Distance Methodology

Results

SE: Single Edit
FR: Frequency based Ranking
SXR: SoundeX based Ranking
SPR: ShaPex based Ranking

Top 
One 

%age

Top 
Five 

%age

Top Ten 
%age

Above 
%age

Total Recall 
%age

avg size of 
result set

SE + FR 58.1 90.0 93.5 1.1 94.6 8.5

SE + SXR + FR 64.2 89.6 93.9 0.7 94.6 8.5

SE + SPR + FR 64.5 89.6 93.5 1.1 94.6 8.5

SE + SXR + SPR + 
FR

71.7 87.1 93.5 1.1 94.6 8.5



Space omission errors

Space deletion
Following joining character

Deal like other deletion errors using reverse single 
edit.

Following non-joiner character
Break the words on non-joiner positions (into 2 or 
more parts)
Generate all possible partitions
Check the partitions for validity



Space omission errors

Ranking
Frequency based ranking

Average of parts’ frequencies
Frequency of the least frequent part

Ranking on the basis of number of parts in a valid 
partition, more parts are less likely. 
Space omission after non-joiner characters is more 
likely than space omission after joiner characters. 
T |Ĭآ   is a more likely correction for T |Ĭآ compared to T ±آس  .



Combined approach

Single Edit + Soundex + Space related error 
correction

results from all three techniques are gathered 
and best 10 results are selected. 



Combined Approach

Results
Top 
One 

%age

Top 
Two 

%age

Top 
Five 

%age

Not 
Found 
%age

Total 
Recall 
%age

avg size 
of 

result 
set

SE+SPD+
SX 82.57 93.91 96.27 3.32 96.68 6

SE+SPD 82.43 93.08 96.13 3.46 96.54 6
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