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Collaborative Poetry Generation

 Fully automatic vs. in collaboration with the user
« Complete poem vs. one poetry line at the time

1. The user enters a line of text
2. The system generates a matching, rhyming line

 Rhyme understanding
— Parsing input to understand poetic structure

 Rhyme generation
— Output structure prediction
— Candidate word generation
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Poetry Evaluation

Criteria [Manurung 2004]:
* Meaningfulness

o Grammaticality

e "Poeticness’

* In-depth / expert evaluation
e Random user evaluation
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Bengali (Bangla)

« Spoken in Bangladesh and Eastern India
« 7™ largest language in the World (2" in India)

e Partially phonemic
— pronuciation depends on part-of-speech and semantics

« Orthography derived from Sanskrit

 Characters = aksara
— 7 vowels
— 4 semi-vowels
— 30 consonants

* (Phonetic) Consonant group = borgo




Borgo-phonetic Groups

k-borgo (¥) (k) Ak ei(g)  =(g) ©(n)
t-borgo (v) 5(Y) (")  w@(dz) A(B")  <(n)
t-borgo (7) 5(t) 3(t") s(d)  a(d") f(n)
t-borgo () ©(t) A" (d) 4(d") A(n)
p-borgo () *(p) F(p") 3Ab)  =(b")  F(m)
Internal (zs=) sound J(d3)  F(e) A(r) =(1)

Warm (%) sound “I(J) () 7(s) 2(h)

Scolding (srewwre) ®(r) 5(c)

Parasitic Tr==1) 3:(h) % (n)




Borgo-phonetic Groups

k-borgo (¥) (k) Ak ei(g) () ©(n)
t-borgo (v) 5(Y) (")  w@(dz) A(B")  <(n)
t-borgo (7) 5(t) 3(t") s(d)  a(d") f(n)
t-borgo () ©(t) A" (d) 4(d") A(n)
p-borgo () *(p) F(p") 3Ab)  =(b")  F(m)
Internal (zs=) sound J(d3)  F(e) A(r) =(1)

Warm (%) sound “I(J) () 7(s) 2(h)

Scolding (srewwre) ®(r) 5(c)

Parasitic (st s=(h) % (n)




Borgo-phonetic Groups

Borgo Consonants

k-borgo (¥) (k) Ak ei(g) () ©(n)
t-borgo (v) 5(Y) (")  w@(dz) A(B")  <(n)
t-borgo (7) 5(t) 3(t") s(d)  a(d") f(n)
t-borgo () ©(t) A" (d) 4(d") A(n)
p-borgo () *(p) F(p") 3Ab)  =(b")  F(m)
Internal (zs=) sound J(d3)  F(e) A(r) =(1)

Warm (%) sound “I(J) () 7(s) 2(h)

Scolding (srewwre) ®(r) 5(c)

Parasitic Tr==1) 3:(h) % (n)




Borgo-phonetic Groups

Borgo Consonants

k-borgo (¥) (k) Ak ei(g) () ©(n)
t-borgo (v) 5(Y) (")  w@(dz) A(B")  <(n)
t-borgo (7) 5(t) 3(t") s(d)  a(d") f(n)
t-borgo () ©(t) A" (d) 4(d") A(n)
p-borgo () *(p) F(p") 3Ab)  =(b")  F(m)
Internal (zs=) sound J(d3)  F(e) A(r) =(1)

Warm (%) sound “I(J) () 7(s) 2(h)

Scolding (srewwre) ®(r) 5(c)

Parasitic Tr==1) 3:(h) % (n)




Bengali Poetry

o Syllables
— Closed =ends in vowel
— Open = ends in consonant




Bengali Poetry

o Syllables

— Closed =ends in vowel

— Open = ends in consonant
 Metres

— Aksara-vrtta — based on the number of syllables
— Matra-vrtta — based on the vowel length
— Svara-vrtta — based on the vowel number




Bengali Poetry

o Syllables

— Closed =ends in vowel

— Open = ends in consonant
 Metres

— Aksara-vrtta — based on the number of syllables
— Matra-vrtta — based on the vowel length
— Svara-vrtta — based on the vowel number

 Rhymes / alliterations
— Adiprasa - first syllable rhymes
— Dviteeyakshara prasa - second syllable rhymes
— Antyaprasa / anto-mil - last syllable rhymes (tail-rhyme)




Bengali Poetry

o Syllables
— Closed =ends in vowel
— Open = ends in consonant
 Metres
— Aksara-vrtta — based on the number of syllables

— (Matra-vrtta) — based on the vowel length
— Svara-vrtta — based on the vowel number

 Rhymes / alliterations
— Adiprasa - first syllable rhymes
— Dviteeyakshara prasa - second syllable rhymes

— Antyaprasa / - last syllable rhymes (tail-rhyme)
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 Downloaded from poetry sites on the net
« Mainly children poems by Sukumar Ray (+ Tagore)
o Written in matra-vrtta metre with anto-mil rhyme




Poetry Corpus

 Downloaded from poetry sites on the net
« Mainly children poems by Sukumar Ray (+ Tagore)
o Written in matra-vrtta metre with anto-mil rhyme

Sentences 3567
Words 9336
Unique Tokens 7245




Poetry Generation Model

* Inspired by Satyait Ray’s movie Siae Ao Cwe
‘Kingdom of Diamonds’ (1980) Hirok Rajar Deshe

* Entire conversation in rhythm ‘
&1 TS @R AT i SATYAJIT RAY W

Mational Awards - 1980

Basi Rasgianal Film
Bost Music
Bast Playback Singe
<
R
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éra yata besi pare
(the more they read)
OO (I Gt

tata besi jané

(the more they learn)

OO F A

tata kama mane
(the less they obey)
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1. Rhyme Understanding

la. Syllable Identification

Grapheme to phoneme converter [Basu et al. 2009]
* Words starting with vowel = marked ‘v’

e Other words = marked with borgo group




1. Rhyme Understanding

la. Syllable Identification

Grapheme to phoneme converter [Basu et al. 2009]
* Words starting with vowel = marked ‘v’

o Other words = marked with borgo group

akasher mayadane bataser vore
akaséera mayaddné bataséra bhare

In the sky with the air

Syllables aka-se-ra maya-dané  ba-ta-sera bharé
Syllable count 3 2 3 1
Open/Closed 0 C 0 C

Borgo Y p p p




1. Rhyme Understanding

1b. Borgo Identification
* For open syllabic (consonant-ending) words:
Can use a word ending with a C from the same borgo

« Example: a(th) and 5(}) are both in t-borgo
e Jrot 4ife o9 o 203 Tro

buro buro dhari megha dhipi haye uthe

(the very old inveterate cloud looks like a hill)

@Y 07 Mol F(F AR GG |

suye ba’se sabha kare saradina jute

(they were meeting all day with the gathered friends)




2. Rhyme Generation

a. Syllabic Sequence Prediction

Support Vector Machines (WEKA; Hall et al. 2009)
e Corpus split into training and test sets

e Training set split into rhyming sentence pairs
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2. Rhyme Generation

a. Syllabic Sequence Prediction

Support Vector Machines (WEKA; Hall et al. 2009)
Corpus split into training and test sets
Training set split into rhyming sentence pairs

Features:

— Syllable count sequence

— Open/closed syllable pattern sequence
— Borgo group marking sequence
Three ML engines trained:

1. Initial position

2. Final position

3. All intermediate positions




2. Rhyme Generation

b. Word Selection
* Word collection: poetry corpus + news corpus
« Syllable counts from grapheme to phoneme converter




2. Rhyme Generation

b. Word Selection
* Word collection: poetry corpus + news corpus
« Syllable counts from grapheme to phoneme converter
e Search space pruning:

1. Syllable-wise similarity

2. Open/closed syllable

3. Semantic relevance

4. Borgo-wise similarity

5. Tail-rhyme (anto-mil) matching

« Based on minimum edit distance for the final word
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Semantic Relevance

Essential for generating meaningful rhymes
* Process:

1. Stemming
— Bengali shallow parser

2. Translation by dictionary look-up
— English-Bengali dictionary (Bisvas 2000)
3. Concept matching

— Only verbs and nouns
— English ConceptNet (Havasi et al. 2007)

4. Relevance matching
— Selected and given words co-occur in ConceptNet




Semantic Relevance, Example

 If the given line is:

akasera mayadanée batasera bhare
the sky is filled with the air from the fields
e ConceptNet look-up will be for:

— sky (@), field (5z7m), air (77@r)
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If the given line is:

akasera mayadanée batasera bhare
the sky is filled with the air from the fields
ConceptNet look-up will be for:

— sky (@), field (5z7m), air (77@r)

The extracted word list will contain ‘cloud’ (¢37)

Originally used by Sukumar Ray in ‘Cloud Whims'’:
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many large and small, black and white clouds are grazing




Semantic Relevance, Example

If the given line is:

akasera mayadanée batasera bhare
the sky is filled with the air from the fields
ConceptNet look-up will be for:

— sky (@), field (5z7m), air (77@r)

The extracted word list will contain ‘cloud’ (¢37)

Originally used by Sukumar Ray in ‘Cloud Whims'’:
(26 AT AMT FICAT F9 (I 5F|

chota bara sada kalo kata megha care
many large and small, black and white clouds are grazing

“gibberish /... /not what i would call good poetry”




2. Rhyme Generation

c. Pruning and Grammaticality

1. Bi-gram matching
— Same word collection (poetry + news)
— Weights for all bi-grams (frequency / total number of unique)




2. Rhyme Generation

c. Pruning and Grammaticality

1. Bi-gram matching
— Same word collection (poetry + news)
— Weights for all bi-grams (frequency / total number of unique)

2. Aggregation
— Best combination = maximizing the weighted path

1 2 3 m
W W W W
1 2 3 m
W2 W2 A W2 _____ _‘.—":? WZ
-
-
1/ 2 3 _,-—"' m
w"l W"a w"a ' W”m




Evaluation: Criteria (scales 1-3)

e Poetichess
3 = Rhythmic
2 = Partially rhythmic
1 = Not rhythmic
e Grammaticality
3 = Grammically correct
2 = Partially grammically correct
1 = Not correct

e Meaningfulness
3 = Meaningful
2 = Partially meaningful
1 = Not meaningful
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— 100 input sentences each
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Evaluation: Evaluators

e In-depth / three experts
— 100 input sentences each

1. Literature student
o Simple poem lines (from Satyendranath Dutta’s work)

2. Journalist
* News line input (short, ‘poetic-like’ sentences)

3. Technology student
 Modern Bengali songs (short & simple sentences)

e Ten random users
— 5 of them: restricted input (< 5 words)
— 5 of them: unlimited input length ()
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Reasonable Output

» Poetry (Satyendranath Dutta: ‘Song of the Palanquin’ / ‘Palkir Gan’)

— 9 BT

U: Palaki cale Palanquin moves!
S: Dulaki cale Trot pace

U: Stabdha gamyé Stunned village
S: Rud'dha dbare Cloggy doors

 News (Bartanam newspaper: http://bartamanpatrika.com)
— (3 R EEE ? U: Ké habéna pradhanamantri?

— offy (e TuIE!

Who will be the prime minister?
S: Gadi neé'oyara sarayantri

Conspirator for the throne


http://bartamanpatrika.com/

Reasonable Output

» Poetry (Satyendranath Dutta: ‘Song of the Palanquin’ / ‘Palkir Gan’)

— AR B U: Palakr cale Palanquin moves!

— Ve HICeT S: Dulaki cale Trot pace

— ©g oA U: Stabdha gamyé Stunned village

— &9 S: Rud'dha dbare Cloggy doors
 News (Bartanam newspaper: http://bartamanpatrika.com)

— (3 R EEE ? U: Ké habéna pradhanamantri?

Who will be the prime minister?
— o (FS8TF TLI! S: Gadi né'oyara sarayantri

Conspirator for the throne

e Lyrics (modern Bengali songs)
— soig e U: Gabhire ya'o  Dive into the depth of your heart

— BYF G S: Sudharé na'é  Rectify yourself



http://bartamanpatrika.com/

Plus many bad!
Reasonable Output

» Poetry (Satyendranath Dutta: ‘Song of the Palanquin’ / ‘Palkir Gan’)
— AT 5T U: Palakr calée Palanquin moves!

— Ve HICeT S: Dulaki cale Trot pace

— ©g oA U: Stabdha gamyé Stunned village

— &9 S: Rud'dha dbare Cloggy doors
 News (Bartanam newspaper: http://bartamanpatrika.com)

— (3 R 2HNF ? U: Ké habéna pradhanamantri?

Who will be the prime minister?
— o (FS8TF TLI! S: Gadi né'oyara sarayantri
Conspirator for the throne

e Lyrics (modern Bengali songs)
— soig e U: Gabhire ya'o  Dive into the depth of your heart

— BYF G S: Sudharé na'é  Rectify yourself



http://bartamanpatrika.com/

Evaluation: Results

" bgens | Random
[ m | s | =
2.4 1.2 2.1 2.3 1.9

Grammaticality 1.7 1.0 1.4 1.8 0.6

Poeticness

Meaningfulness 1.5 0.9 1.1 1.6 0.8
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Summary

* Interactive rnyme generation
 One matching line
* Rules and metres of Bengali poesi

Strateqgy:

« Bengali syllabification engine

o SVM-based structure prediction

 Word candidates by semantic relevance (ConceptNet)
« Word selection by bi-gram pruning

SICS
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