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rule based machine translation

- B2 EERA. TUETAEE. PR, FEGH
HEBEE MR GEEE ERGEIRE.

| | WANT | FORTY | KILOGRAMS OF | PERSIMMONS

|' | | ' I
v : J ; l | \1 / \
ICH ,\JOLLEN| VIERZIG | KILOGRAMM / PERSIMONEN
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rule based machine translation

: R RN, BELG, FEEN
WE gk Dhwam BAEER

l BOUGHT A SWEET PERSIMMON, lN THE STORE

R — ‘,‘,,A/vw-———— — ) —  —
ICH KAUFTE EINE SOBE PERSIMONE M LADEN

Vo R

ICH KAUFTE | EINE SUBE PERSIMONE | IM LADEN
\ |
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rule based machine translation
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WANT  FORTY KILOGRAMS OF PERSIMMONS
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WILL  VIERZIG  KILOGRAMM  PERSIMONEN
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rule based machine translation
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example based machine translation

01/ #EHE 02/ Tk
1984, FEAFKREE SIS, B—KEEME BE—KEREE

o WIENNERNRERETINER

03/ fiF
LA TREE| AR
How much is that red Ano akai kasa wa ikura desu e
umbrella? ka. TRARL: _ _
_ , How much is that X == Ano X wa ikura desu ka
How much 1s that small Ano chiisai kamera wa ikura FEARD:
camera? desu ka.

Red umbrella == Akai kasa

RHR3:

Small camera ==Chiisai kamera
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A brief history of NMT




Recurrent Continuous Translation Models
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RCTM I

csm

WMT-NT 2009 2010 2011 2012

KN-5 218 213 222 225
RLM 178 169 178 181
IBM 1 207 200 188 197
FA-IBM2 153 146 135 144
RCTM I 143 134 140 142
RCTM II 86 .7 76 77

Table 1: Perplexity results on the WMT-NT sets.

WMT-NT 2009 2010 2011 2012
RCTM I + WP 1907 211 228 2135
RCTM I + WP 198 211 2235 21.7

cdec (12 features) 199 212 226 21.8

Table 4: Bleu scores on the WMT-NT sets of each RCTM
linearly interpolated with a word penalty WP. The cdec
system includes WP as well as five translation models and
two language modelling features, among others.

Kalchbrenner, Nal, and Phil Blunsom. "Recurrent continuous translation
models." Proceedings of the 2013 conference on empirical methods in natural languag
processing. 2013.



NMT with Alignment

P(yz'|y1, e ,yz‘—lax) = g(yi—lasiacz')a

8; = 81 Wi s05)-

T
c; = Z (6 1
. o =y _— J=1
h1 b h2 T h3 i 1 hT
B exp (eij)

- - - - g = ;

h,=1 h,= 1 hyf <ih, D k1 €xP (€ik)

Xl X2 X3 XT €ij = a(si_l, h])
Figure 1: The graphical illus-
tration of the proposed model _ _
trying to generate the ¢-th tar- II:%ahdanau, D;mltry, Kyur.\ghyun. (?ho, and Yoshua Benglo.
get word y; given a source Neural machine translation by jointly learning to align and

sentence (1. 2To.....x7). translate." arXiv preprint arXiv:1409.0473 (2014).



BLEU score

NMT with Alignment
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Vaswani, Ashish, et al. "Attention is all you need." Advances in neural information processing

systems 30 (2017).

Transformer
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Oracle Method

Systems | Architecture || MT03 | MT04 | MTO5 | MT06 | Average
Existing end-to-end NMT systems
Tu et al. (2016) Coverage 33.69 38.05 35.01 34.83 35.40
e I Shen et al. (2016) MRT 37.41 39.87 37.45 36.80 37.88
(L recicted Soore |+ Nobe | Zhang et al. (2017) | Distortion 3793 | 4040 | 3681 | 35.77 | 37.73
jq.ﬁ ,_.g' Our end-to-end NMT systems |
@ O RNNsearch 37.93 10.53 36.65 | 35.80 [ 37.73
EE:E[&EEE&EE%EH_ . . . G' 1-pest (T + SS-NMT 38.82 41.68 37.28 37.98 38.94
classifier i =1 — |¥;_ + MIXER 38.70 40.81 37.59 38.38 38.87
""""""""""""""""" ] this work + OR-NMT 40.40°™ | 42,637 | 38.87F1* | 38.44% | 40.09
2 9 Transformer 16.89 | 47.88 | 47.40 | 46.66 | 47.21
+ word oracle 47.42 48.34 47.89 47.34 47.75
Figure 3: Word-level oracle with Gumbel noise. + sentence oracle || 48.31" | 49.40° | 48.72" | 48.45" | 48.72

Zhang, Wen, et al. "

preprint arXiv:1906.02448 (2019).

Bridging the gap between training and inference for neural machine translation." arXiv



Visualizing and Understanding NMT

32 Y g

vote of,  confidenceg  ing the senate,,  </s>,

12

B, kg M, g 1BfFg #8F (/s> the;senate;

can zhong liang yuan xinren toupiao </s>

e N B W N

10
11
12
13
14
15
16

Input: A neural network G for a sentence pair and a set of hidden states to be visualized V.
Output: Vector-level relevance set R.

for u € G in a forward topological order do
for v € OUT(u) do
| calculating weight ratios wy,—;
end
end
forveVdo
for v € vdo
| Twvep = V;// initializing neuron-level relevance
end
for u € G in a backward topological order do
| Tue—y = ZzEOUT(u) Wy—s2T2ep; // calculating neuron-level relevance
end
foru e C(v) do
Ry = Zueu ZvEV Tu«wv ; // calculating vector-level relevance
R=RU {Rm_v}; // Update vector-level relevance set
end
end

Algorithm 1: Layer-wise relevance propagation for neural machine translation.

Ding, Yanzhuo, et al. "Visualizing and understanding neural machine translation." Proceedings of the
55th Annual Meeting of the Association for Computational Linguistics (Volume 1: Long Papers). 2017.
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01/ i)ﬁ“% ﬁﬁ ” Train teacher model Infer pseudo-labels
with labeled data on unlabeled data

Back-translation

" BARTE->IRE W4 R4 pl R

o Data augmentation Train equal-or-

Self-training i larger student model Make the student a

. =+ N NNy 'ith combined data new teacher
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A Teacher-Student Framework for Zero-Resource Neural Machine Translation
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Learning Light-Weight Translation Models from Deep Transformer
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Guiding Non-Autoregressive Neural Machine Translation Decoding with
Reordering Information
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Future-guided Training (FTi#E)
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Transcription-Translation

T
[

Acoustic-Semantic

N
1

Self-Attention with CTC Acoustic Unit Shrinking -
e |
h =
T~
EmE .ﬂ"I e | e [ A0 [
LV _— 3 g .
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Future-Guided Incremental Transformer for Simultaneous Translation
Consecutive Decoding for Speech-to-text Translation
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— encoder, % decoder EEESEER L
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English
( lcookformy parents today )
........ - -~ ,' r...-fT.u?.u.‘f.....-., ([ — ChmeseForward(LZR) %
: ‘ ‘ ( ; 5&& | R ’
i ‘ ! > )—.
Sk il g - ST Uil o e vy Bl o today H for | | my ,* parents | | cook _ - pad N pad
: : B T e =23328 J
__________________________________________________________________________ S '>{"v’l Chinese Backward (R2L)
o ‘ H aaq ' A 5% ) £33 —Jpad-»pad‘
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A A, A : e
’ Japanese Forward (L2R) _
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Synchronous Interactive Decoding for Multilingual Neural Machine
Translation
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iInfomation
from Wikipedia

Tatoeba(tatoeba.org)m—"1TH
HEELEIEE, WEEES
BEFIEMBE. Tatoeba—iF
XIBETHE REEEMF
"o ST ERE MG [E,
Tatoebask; ¥ B FAHIBE
EFENE

About Dataset

p
629223 FR 1B A Xt

IR

BRI HE AE,
jieba7 18 [ 15 E!
th 5249684
FE3F153184
(BEIrARTS)

Data can be downloaded from https://tatoeba.org/zh-cn/downloads

SRR

B+ ERIRRILF,

I understand your position perfectly.

DEf AR EREERN,

Money is important in this way.
RABREFRFEE.

I know that you are learning French at school.
RN — R A FERHEE.

I don't think Tom has any teaching experience.
FFEE,

Pay what you want.

BITERKEHE.

We don't have any ice.

AR T N A—H.

Tom is like a different person now.

R IRIBEEEE.

I still believe in love.

HAEIiCERT .

I am beginning to remember it.
EHREERBRERRI A,

Salesmen are usually fast talkers.



Seg2Seq model (Cell is GRU, with attention)

ATEEINGER, HERAKS, BEHESES P30
ApilEz FEBEHMENIEAXNEF, R T3006511EM
Xt o

BIRPEEIE (B E N BEIREUNTINIE) €%, A
<unk>Fe, WETH N HEF
FR3C1E £ 2968 T JEEL 2564




Seq2Seq model

fRag

Single Word

high freq words=[1i[8] for 1 in cn count.items() if i[1l]=1@8]
for 1 in range(5):
translate(random. choice(high_freq words)+', ')

Last executed at 2022-83-13 21:09:52 in 35ms

EIF o ------ go home

", ------ the dog dog dog dog dog dog dog dog

B, ------ give me a UNK .

e R today today today today today today today today today

N ------ don't underestimate .



Seq2Seq model

fRag

Custom Very Basic Sentences

translate("HEEFET. ")
translate('EE&—=5, ')
translate( '{EEL£EH. ')
translate('BESFEEE, ')
translate( '3{HEE, ')

Last executed at 2022-83-13 21:14:5%6 in 3bms

HEFE T o ------ i felt home

HE 8. ------ i have a dog

M E s H, ------ give me me .

#SK BEE . ------ i had a tired today today .
M EEE . ------ don't want to touch it it .

o A EHBESIREFR



Beam Search

0.1

e.g. translate(‘?ﬂi‘,m%’) argmax P(sentence) also 0.08
greedy decode beam search

O -

0.3 @ 0.08 0.5

i @ o ©-




Seq2Seq model

RIEH Beam Search

translate(" XREEHEM. ')

Last executed at 2822-83-13 21:27:44 in 15ms

X BEEHE®N, ------ this cat is UNK me me .

translate beam('HIBEEHH. ',num=3)[:10]
Last executed at 2022-83-13 21:27:45 in 15@ms

[('this cat 1s mine . EO0S', tensor(®.0195, device='cuda:0')),

("this cat is UNK me me . EO0S', tensor(®.8169, device='cuda:0')),
('this is is my UNK . EDS', tensor(0.0066, device='cuda:@8'}),

(*this cat is UNK me me me . E0S', tensor(0.0061, device='cuda:@0')),
("this cat 1s mine me me . E0S', tensor(0.0061, device='cuda:0")),
("that's only hard . EOS", tensor(9.0041, device='cuda:@8')}),
("that's only something . E0S", tensor(0.0026, device='cuda:0')),
('this is is UNK . E0S', tensor{©.0024, device='cuda:0'}),

("that's only hard my . E0S", tensor(©.8022, device='cuda:0')),
('this is just UNK . E0S', tensor(©.0021, device='cuda:0'))]



Transformer model

EEMERTHES KATLRT, WFEEFRMmAE,
EfER RHI T —RAYiE,

— LS E
RERFDEMER T =2, embed size=512, nhead=8§ ......




Transformer model

fRHG
Single Word Custom Very Basic Sentences
print (transformer.translate('EX, ')) print(transformer.translate( 'FHE=XT. '))
print(transformer.translate( ', ")) print(transformer.translate("EE&—%F#H. '))
pr%nt (transformer.translate('#, ')) print(transformer.translate( {043, "))
print(transformer.translate('%$Xx, ")) print(transformer.translate("$XHEE, "))

N = print{transformer.translate('3{EEE. "))

Last executed at 2022-83-13 22:00:59 in 120ms
Last executed at 2822-83-13 22:03:08 in 125ms

go home . _

dogs . 1 went home .

give it to it . i have a dog .

today is today . give it to me .

don't be here . i'm very tired today .

don't hurt 1t .

REX LA HE



Transformer model

fRag

A Little Complex Sentences

print(transformer.translate( ' FELLhEZ{R. '))
print(transformer.translate('&&, HEi1EMEHE. "))
print(transformer.translate( ' FHEEFRAFLOEFR. "))
print{transformer.translate( ' BFSHEEERET, "))
print(transformer.translate( ' H{IHEZFSESEE,. "))

Last executed at 2022-83-13 22:18:52 in 18G5ms

i love you more than he loves you .

dad , where we're going .

i'm ready to go back to school tomorrow .
my grandmother died yesterday .

we should learn to enjoy life .



Transformer model

RILR Beam Search

sentence="XEZ#Eig, "
print(transformer.translate(sentence))
transformer.beam translate(sentence,2)[:18]

Last executed at 2822-83-13 22:31:35 in 1.68s

this is a serious mistake .

[{" this is really a mistake . ', 0.044870004057884216),

(" 1t's such a mistake . ", 0.035802364349365234),

(" this is really an error . ', 0.024027446284890175),

(' this is a serious mistake . ', 0.0819881561398506165),
(" it's really a mistake . ", 0.016918959096074104),

(' this i1s a true mistake . ', 0.814445899048316479),

(" it's really an error . ", 0.0138634378090508083),

(" it's such an error . ", 0.004188923487365246),

(" this is really an mistake . ', 0.0024960103910416365),

(" it's really an mistake . ", 0.89019906784873455763)]

WL 7T, BB s e mEZEFLHBERSAE A HRepuid



Transformer model

transformer.translate( ' #&INAZXETHBZFE? ', show=True)

Last executed at 2022-83-13 22:16:81 in 22%9ms

" shall we go to the movies tomorrow 7 °

Show Attentions

sentence="#}E‘.-‘E?f.fl'liﬁﬁ"liﬁﬁﬁ—ﬁ- ' * QJCO &’&O
$ L0

& © S

print(transformer.translate(sentence, show=True))

i think we should be better with him .
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STUDYCHINESE101.COM

HOME BEGINNER INTERMEDIATE HSK TEST

ntermediate » 1000 Chinese Sentences In Daily Life

1000 Chinese Sentences In Daily Life

i 22/07/2019

A Test Set

BUEE
4623 R IR A X
3 GIEESdl

358. She mended the broken doll. - &4k 7 HE T B)iFEEEE, (Ta xitbile pole de yangwawa.)
359. So | just take what | want. - AR EHMEEREM, (Name wd zhi na wd sud xdyac
360. Spring is a pretty season, - BAZ2—TFZET1, (Chantian shiyigé hio jijié.)

361. The figure seems all right. - Z{BEIFEZ ], (Shumu kan gilai shi dui de.)

362. The stars are too far away. - EEFEIL T, (Xingxing tai yaoyuanle.)

Data can be downloaded from https://studychinese101.com/1000-

chinese-sentences-in-daily-life.html



Bleu Score

reference: “this is a mistake”
rm SEFQKE

hypothesis: “this is mistake” o K FUES U1 1 i

P1=3/3 *“this”“is”,“mistake” ¥3H I i r
P2=1/2 “this is”"HiI,"“is mistake” K H I BP = { (1—r/0) ?f C Z r
P3=0/1 “this is mistake” & 1IN € B =T

BLEU = BPezp(>Y_, w, logp,)

nltk.translate.bleu_score




Comparation

Seq2Seq

Transformer

S fRFDRS[E): 4.8ms N fEAL AT E) . 19.3ms

Bleu Score
corpus_bleu(labels,outputs,weights=[(1,),(0.5,0.5),(1/3,1/3,1/3),(1/4,1/4,1/4,1/4) 1)

[0.3830098864884658,
B.18872479917408677,
0.18195104729007537,
B.05720886532975675]

RiEE (F:H2) Bleu Score

corpus_bleu(labels,beam outputs,weights=[(1,),(8.5,0.5),(1/3,1/3,1/3),(1/4,1/4,1/4,1/4)1)

[0.3997713241061398,
0.20525431497086612,
0.11457494414088032,
B.06414322255004422]

Bleu Score

[@.5383150887082585,
0.38130931690628656,
0.29523516090804227,
0.2351299128528364]

RIEE (F:H2) Bleu Score

[6.5352309990370393,
0.3927977502424449,
0.31172458058880687,
0.25461999774740074]




THANK YOU
I &



