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Contributions
• We provide a method that will create anno-

tated training data for segmentation classifier,
considering both Latency and Accuracy

• Our method extends (Oda et al., 2014)’s
greedy approach [2]

• Our method explores all potential segmenta-
tion points anywhere in the corpus to find
the optimal set for data annotation (using dy-
namic programming)

• We provide experiments that show this
method works better than the state-of-the-art
methods

Segmentation Alternatives
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Point Freq Point Freq Point Freq
N-P 6 J-N 3 V-R 1
P-D 5 N-N 2 P-S 1
D-N 4 P-N 2 P-J 1
N-. 3 D-J 2 S-N 1
N-V 3 R-P 1 A-V 1
V-D 3 N-A 1
Full Segmentation Set Size 40

Pareto-Optimal Segmentation Algorithm

Pareto-Optimality

Pareto-Optimal Segmentation
• Assumption: Sentence boundaries are prede-

fined in the corpus!

• Greedily chooses the best potential seg. point
and adds it to the previous selected points (as
[2] does).

• Accuracy Measure: avg. { Bleup1
#Segments}

• Latency Measure: avg. { #Segments
Translation Time}

Input: the desired avg. segment length
(µ)

⇒ total number of expected segments (K)

K = ∗#Words
µ − [#Sentences]

- Sentence boundaries do not count towards K

Running Example
• ForK = 2, We can have different segmentation choices

for K = 2

[N-N] happening twice OR [P-S,S-N] each happening
once OR . . .

• the run of algorithm over the example data will pro-
duce the following plot.

Results
• Task: English-German TED speech translation.

• Training/tuning the MT system data:
IWSLT Train 2012-2013 + half of Europarl

• Segmenter Train/Test/Held-out data:
IWSLT Dev/Test 2010,2011,2013

• Methods to be compared:

– The state-of-the-art heuristic speech segmenta-
tion approach [3]

– Greedy segmentation approach [2]
– Pareto-optimal segmentation approach [1]
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µ = 3 µ = 8
Segs/Sec Bleu Segs/Sec Bleu

PO 0.474 18.07 0.315 21.77
Greedy 0.424 18.07 0.305 21.63
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