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Simultaneous Translation

Standard translation

| bought a pen

7N I Ry Hol:
N

Simultaneous translation

I bought a pen
i (X Ry Hol:

—




Latency of Simultaneous Translation

Case 1: Avg. EVS=(1+2+1)/3=1.3 (Smaller Latency)
I bought EVS
K\/a/ pen\\‘% (Ear-Voice-Span) }

—
K\ My Bo7-| RV

Case 2: Avg. EVS=(1+4+1)/3=2.0

I bo%h/ a pen
\< A
i (X Ry Hol:




Quality of Simultaneous Translation

Japanese word order:
SOV (Subject-Object-Verb)

Case 1
Subject Verb Object
| bought a pen
7N |3 Bo7z| RV
Subject Verb Object
Case 2 (Higher quality)
Subject Verb Object
I bought a pen
7N | Ny Hol:
Subject Object Verb




Quality-Latency Trade-off

Case 1 Latency: Small Quality: Low
| bought a pen
Ay s P Ungrammatical in
Subject Verb Object Japanese
Case 2 Latency: Large Quality: High
I bought a pen
i (X Ry Hol:
Subject Object Verb S




Previous Latency Metric: AL (Average Lagging)

X = X1,X2, ---:xlxl : Input tokens
Y =Y,Y2, - Y|x| :Outputtokens

Y
|x|

t :Target token index

Catch-up

Lag

ging

Average Lagging

g(t) : Number of input tokens read to output t th target token

t(IX]) = min(t| g(t) = [x])

[Ma+, 2019]



Calculation of AL (Ideal Strategy)

Target (Catch-up) >

‘ 7N ‘ | I/\“/ |i§07ﬁ:‘

Source
(Delay)

Time synchronous view

source:

bought

pen

target:

/\°‘/

Ideal Strategy
(AL = 0)




Calculation of AL (Case 1)

R | koY ‘ Time synchronous view (Case 1)

source: I bought a pen

|

target: N I Ry | BoT

‘bought ‘

[ een |

|deal Strategy
(AL = 0)

Real Strategy

AL=(1+1+1+1)/4=1 8



Case 3: Long Translation Output

Case3: Avg.EVS=(1+7+4)/3=4.0 (Larger Latency)
| bO»%h{ . / pb
il Es 1S} 1 z ~ | Ry Bot
Review
Case 1: Avg. EVS=(1+2+1)/3=1.3
| bought 9/ pen

7N I3 o7 | Vv 9




Calculation of AL (Case 3)

Time synchronous view (Case3)

I bought a pen
7N By T 12 Z ~ Ry Hol:

bought I [

I
|
NN

AL=(1.0+05+00 -05-1.0-15+1.0)/7 =-0.07 10

pen




Problems of AL

* Longer translation output - Smaller latency
* Negative latency value

=) Propose latency metrics to solve the problems

11



Proposed Metric: ATD (Average Token Delay)

|yl

1
ATD = m;(T(yt) — T (Xq(t)))

X = X1,X2, - X|x| :|nput tokens

Y =Y,Y2,-Y x| :Outputtokens

t :Target token index

a(t) :Source token index corresponding
to target token index t

T(*) :Ending time of each token

A

Target token time

1

Source token time

Token Delay

Average Token Delay
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Calculation of ATD (Inspired by EVS)

Case 1: ATD = (1+1+1+1)/4 1.0 ‘Avg EVS: 13\

Token Delay:
| bou / Without Semantic
\ »Z \\ Y Correspondence

N By o/ | RV

EVS:
With Semantic
Correspondence

Case 3: ATD=(1+2+3+4+5+6+6+6)/8=4.1 ‘AVg-EVS:M

bougk{t

A\ | T9 1a Z ~ Ry EBoT-
13




Comparison of AL and ATD

* AL
* Longer translation output - Smaller Latency
* Negative latency value

* ATD
* Close to EVS
* Longer translation output - Larger Latency
* Non-negative latency value

ATD solves the problems of AL

14



Experiment of Simultaneous Translation

To adjust latency:
k=1[2,4,6,..,30]

Larger k,
Larger latency

1.Wait-k [Ma+, 2019] k=2
< 2 &
| bought a pen
Kl |X Bolz| v
2.Fixed-size segmentation k=2
- p) > < p) -
| bought a pen
i (X Ry Hol:
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Result

BLEU
[Papineni+
2022]
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Larger Delay,
Higher Quality
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Analysis: Length ratio

predicted translation length

length ratio =
g reference length
1.6-/{\
A e wait-k o
1.5/- = fixed
1.48+
Unnecessary Length 13 ‘Larger ‘
words Ratio
N 1.2 A
114 ° e ¥ . .
° S T -

Qual Ity 5 10 15 20 25 30 — laten cy
Omission I k Sma”erl

‘ATD reflects this characteristic ‘ 17




Conclusion

* Problems of AL

* Longer translation output - Smaller latency
* Negative latency value

* Proposed latency metric: ATD
* Solved the problems above

e Future work

* Investigate correlation between latency metrics and latency scores
evaluated by human
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