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Introduction

Speech & Semantics lab of Noah’s Ark Lab dedicates to research and applications of speech and natural
language processing, mainly by employing machine learning.

Locations: Hong Kong, Shenzhen, Montreal, Beijing, London, Moscow

Research directions:
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Technical Roadmap

Voice Assistance & Huawei Translation Intelligent Question :

Key Tasks Speech Machine Translation Dialogue System I D:el? NLPI imodali
(ASR, TTS, SR, KWS) (Neural MT, Multi-lingual MT) (Task-oriented, QA) I(Neufa 5);':‘&;;}1 'z"d"Lt':d")w ality,
Far-field ASR Neural MT Pre-trained LM E2E Dialog System Multi-model Learning
Model &
Algorithms '
. Neural Symbolic : : |Discourse Processing&I
E2E ASR& TTS Multi-lingual MT Co mguting I Domain Adaption Understanding

Platforms Huawei Cloud (CPU/GPU clusters, Al chips), Deep Learning Platform(TensorFlow)



Speech Recognition
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Speech Enhancement
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Figure 4; Depthwise separable CNN architecture

Keyword Spotting



Speech Synthesis

* End-to-end TTS system
* Personalized speech synthesis
* Emotional Speech Synthesis
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Machine Translation
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Dialogue System

e Task-oriented dialogue system based
on POMDP framework, deployed on
Huawei EMUI (Mobile OS)

e Key modules: natural language
understanding and generation,

Task-oriented dialogue system

dialogue management, context 4 At lea st two values of the
Korean-:vfood
mOde”ng slots should beconﬁr%g
e Learning methods: supervised 2o {REQUEST: w.food = Korean)
learning, self-play, imitation learning Koreanfood? .+
and reinforcement learning . ' {REQUEST: v.fgod = Korean
. . . . L pri heap)
e Research topics: multiple intents S e
recognition, semantic parsing, s:%‘:f(%"” h {PROVIDE:
multimodal dialogue systems, hybrid Korean food v.price=cheap)

(neural & symbolic) dialogue
management




Question Answering

Retrieval-based QA: based on
information retrieval system,
enhanced with machine learning
techniques, such as learning to rank,
deep matching models, etc.
Knowledge-based QA: extract
structured knowledge graph from the
product documents, stored in graph
database, questions are parsed to
database queries through semantic
parsing




A Few Papers

1.

Convolutional Neural Network Architectures for Matching Natural Language
Sentences. In NIPS 2014.

Incorporating Copying Mechanism in Sequence-to-Sequence Learning. In
ACL 2016.

Multimodal Convolutional Neural Networks for Matching Image and Sentence.
In ICCV 2015.

Encoding source language with convolutional neural network for machine
translation. In ACL 2015.

Neural Responding Machine for Short Text Conversation. In ACL 2015.
ERNIE: Enhanced Language Representation with Informative Entities. In ACL
2019.
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e KomaHpa-nobeantenb nony4nt 1 000 000 P,
o BTOpoe u TpeTbe mecta no 500 000 £ n 300 000 P cooTBETCTBEHHO,
o yeTBepToe M NAToe MecTta nony4art no 200 000 P,
o cwecToro no gecatoe mecto - 100 000 P.

e Kpowme TOro, y4acTHUKaM JOCTYMHbI 2 cneynarnbHble HOMUHaL MK
o «Jlyywee pelleHne TeCTOBOM YacTu» U
o «Jlyywee covnHeHue»
o cnpu3amu B 150 000 P kaxxgas.



[1na HeTepnenuBblIX:




OnuncaHne copeBHOBaHUA:.

Heobxooumo paspaboTtaTb anroputM, KOTOPbIA CNOCOGEH YCMeLHO OTBeTUTbL Ha BONPOCHI
3K3aMeHaLUMOHHOro TecTa, OCHOBLIBasiCb HAa MHAOPMaLMN N3 OTKPbITbIX NCTOYHUKOB.

o  TecCT COCTOUT M3 ABYX YacTel: HeNnocpeaCcTBEHHO TecTa U COYUHEHUSI.
YyacTHMKaM NpeaocTaBnsioTCA TECTOBbIe BapuaHThl 3a[aHui, KOTOPble MOXHO UCMOoNb30BaTh A
Banuaauun peLLueHnin u ons obyyeHus.

PelleHNst y4acTHUKOB OTMNPaBMATCS B aBTOMaTUYECKYI MPOBEPSIOLLYI0 CUCTEMY U OLIEHUBAIOTCS
Ha CKpbITOM Habope BOMNpPOCOB.



dopmaTt copeBHOBaAHUA:

e PeweHune npencraBnsgeT cobon apxmB € KOJOM, KOTOPbLIN 3anyckaeTcsl B KOHTEMHEPHOM OKPYXEHUN
Docker.

e ApXMBbI C peLLEHMSIMI 3arpyXatoTcs B aBTOMaTU3MPOBaHHYIO NPOBEPSAIOLLYI0 cUCTeMY. 3adaHus C
BOMpocamMu NPOBEPSAKOTCA aBTOMaTUYECKU, 3aaHNA C HanNnnMcaHNeM COYMHEHUI OLEeHMBAKOTCA
npodeccmnoHanbHbIMK 3KCNepTaMmn pas B Heaeno.

e MeTpuka copeBHOBaHUSA - CyMMapHbIN 6ann 3a Bce 3agaHus TecTa.



TexHun4yeckme orpaHU4YeHuns peLleHun.

KoHTenHepbl n30nmMpoBaHbl OT BHELLHEro Mmupa:
HeT [OCTyna B UHTEPHET, HET CBA3N C Y4aCTHUKaAMMN.
RAM: 16 Gb;
MakcnmanbHbIM pasmep apxmea c pelleHnem: 20Gb;
MakcumanbHbIn pasmep Docker-obpasa (nybnuyHo goctyneH): 20Gb;
JInmunT BpeMeHn Ha pasorpes (4o nonyveHunsa sonpocos): 10 MUHYT
3mo epems ebiderieHO Ha nod2py3Ky Modesiel 8 oriepamusHyro namsame. locre pasoepesa,
peuweHue OOImKHO CO cpasHUMeEsIbHO HeborbWwoU 3adepXXKol omeevyamsb Ha 80r1POChI.
JInMUT BpeMeHM Ha nosiyvyeHne oTeeTa:
O  OTfIMYaeTcsa B 3aBUCMMOCTM OT TUMNOB BONMpPOCOoB, =1 MuHyTa / BOnpoc.



[1pouenypa NpoBEPKN pPeLLEHNMN:

1. Check-chaza

PelueHune 3anyckaetcs Ha Ny6rnmnyHo 4ocTynHOM Habope BOMPOCOB C U3BECTHLIMW OTBETAMMW. DTOT 3amnycK
Heobxoaum Ans Toro,4Todbl NPOTECTUPOBATL peLleHe Ha Hanndne owmnbok B Koge 1 BO B3auMOOENCTBUMN
c nposepsoLen cuctemon. Boisoa stdout/stderr n pesynsrat NnpoBepKN MNOMHOCTLI AOCTYIMHbI
YYaCTHUKY.

2. Public Test

PelwweHne 3alyCcKaeTCAd Ha CKprTOVI 4acCTn BOMPOCOB, AOCTYIMHbIX TOJIbKO OpraHn3aTtopamM. I'Iopﬂ,q0|<
BOMpPOCOB 1 BapnaHTOB OTBETOB B HAX KOMIMOHYHOTCA CﬂyanIHblM O6p830M.

3. Private Test

PeweHne 3anyckaeTcsa Ha ouHarbHOW CKPbLITOM YacTu BOMPOCOB, MO pe3ysikTataM Ha KOTOPbIX
noaBOAUTCS UTOI COPEBHOBAHUS.



dopmaT AaHHbIX:

OK3ameHaumMoHHbIN BuneT nepepaetcs pewenuto B popmate JSON.

text - TekcT 3agaHunsa. BoamoxxHO ncnosib3oBaHne markdown-style gpopmatmposanus. BHyTpu Tekcta moryT
cogepXXaTbCsa CCbISIKM Ha NpUKpensieHHble hansbl, Hanpumep — rpadunyeckme UNCTpauumn K 3agaHutio.
attachments - Habop npukpenneHHbix pannos (C ykazaHuem id, mime-type).
meta - MeTa-uHdopmaums. Npon3BosnbHbIE Napbl KIOY-3HAYEHNE, KOTOPbIE AOCTYMNHbI PELLEHMIO U
npoBepo4vHon cucteme. lNpegHasHavyeHo Anst yKasaHusi CTPYKTYPUPOBaHHbIX AaHHble 0 Bonpoce. Npumep:
MCTOYHUK BONpOCa, NpegMeT 3K3aMeHa, M3 KOTOPOro npuLlen Bonpoc.
answer - OnucaHne dopmarta, B KOTOPOM Heobxoammo aatb OTBeT. [JonyckalTcs pasHble TUMbl OTBETOB,
KaXkabl N3 KOTOPbIX MMEET CBOW OOMOMHUTENbHbIE NapaMeTpbl 1 Nons:
choice - BbI6op ogHOro BapmaHTa U3 cnmcka;
multiple_choice - BbiGop nogMHOXeCcTBa BapnaHTOB 13 CNNCKa;
matching - BepHOe cooTHeceHe 0OOBLEKTOB N3 ABYX MHOXECTB;

o text - oTBET B BMAE NPON3BOSILHOIO TEKCTA.
score - MakcumanbHoe Konm4yecTBo 6Gannos 3a 3agaHue.

o O O



OueHKa ka4yecTBa:

OTBET Ha KaX /bl BONPOC OLIeHMBAETCS NPY NOMOLLM METPUKWN, COOTBETCTBYHOLLEN CBOEMY TUMY BOMpOCa:

choice - accuracy;

multiple_choice - union / intersection;

matching - Jons BepHO CONOCTaBNeHHbLIX BAPUAHTOB;

text - BbI3bIBaeTCsa cneumanmanpoBaHHast (PyHKLUMS OLEHKM KavyecTBa, NMMbo OTBET OTnpaBnaeTcs Ha
PYYHYIO OLIEHKY KadecTBa.

NToroBbin pesynstaTt hopMmupyeTcsa nyteM CyMMmMpoBaHns 6annos 3a Bce 3agaHud. 3ateMm bannbl
nepesoasatcsa B 100-6annbHyt0 cuctemMy no ouumanbHom Tabnuue CoOoTBETCTBUSA 3a4aHUMN.



OueHKa kavyecTBa COYUHEHUN:

Mpun yyacTum B pelleHnn 3agaHnst HannmcaHns COMUMHEHWS!, YH4aCTHUKM Nony4vatoT AByXdasHY NpoBEPKY
CBOEr0 PeLLEeHUsI: cCHa4Yana aBToMaTUYeCcKyto, 3aTeEM PYYHYHO.

ABTOMaTU4YecKkas NpoBepka nogpasyMeBaeT NOBEPXHOCTHbIE NOKa3aTenu creHepupoBaHHOIO TEKCTA:

e OTCyTCTBME Nnarvara;
® COOTBETCTBME TEKCTA OaHHOW TEME;

e opdorpaduyeckasi rpamMoTHOCTb;

® CBSI3HOCTb NPeanoXeHun, TaBTonorus;

e Hanuyume peyveBblx OWMOOK (CreHr, mar);

e Hanuuyme ab3auHoW CTPYKTYpbI;

e BbIMOSIHEHME 3a4aHHOr0 o6bema (He CrMLLKOM KOPOTKOEe/AnuHHOoeE).

ABTOMaTM4yecKas oLeHKa AaeTcsa y4acTHUKaM cpasy M He SBMSIETCS OKOHYaTENbHOWN, a CNyXUT AN
yaobcTBa y4aCTHUKOB.

Py4Has npoBepka ocyLlecTBnsieTcs NpodeccnoHanbHbIMKU aceccopaMmn B COOTBETCTBUN CO CTaHAapTaMMu.



ba3oBoe pelueHune:

e KnaccudukaTtop 3agaHumn

e PewaTtenun anga Kkaxkgoro tmna 3agaHum
o Hanpumep, 10 3agaHue peluaeTcs NoSIHOCTLIO Ha NpaBunax
o wucnonb3yetcd BERT gna embedding
o pymorhy2 onsa mopdonornyeckoro pasbopa
o udpipe ons cuHTakcndeckoro pasbopa



[lpumep 3agaHu4:

ad™s 107
"meta": {
"language"”: "ru",
"source": " "
T
"text": "YkaxuTe BapuaHThl OTBETOB, B KOTOpLIX BO BCeX CNOBaxX OAHOrMO pAga nponyweHa oAHa M Ta xe bykeBa.3anuuuTe HOoMepa oTBeTOB.",

"attachments™: [],

"question”: {
"type": "multiple_choice”,
"min_choices": 1,
"choices": [

{
~3d7E A,
"text": "np..rpaga, np..mopbe, np..Myapbid"
Is
1
~2d™: 2
"text": "ob..rpan, B3..CKaTb, nNoj..TOXUTb"
Is
{
~ad™s 33
"text": "be..BkycHo, Oe..UeHHbt, pa..nycTUTL"
Is
{
"id": 4,
"text": "no..cko4un, npe..cKasaHue, Ha..KYyWeHHLIH"



[Tpumep peliaTtens:

def predict_from_model(self, task):
result, task = [], standardize_task(task)
match = re.search(r'6ykea ([30YAbEEXAN])', task["text"])
if match:
letter = match.group(1)
return self.get_answer_by_vowel(task["question"]["choices"], letter.lower())
elif "ogxa u Ta ®e Gykea" in task["text"]:
for vowel in "soyawiedwoangrcs™:
result_with_this_vowel = self.get_answer_by vowel(task["question"]["choices"], vowel)
result.extend(result_with_this_vowel)
return sorted(list(set(result)))

def get_answer_by vowel(self, choices, vowel):
result = list()
for choice in choices:
parts = [re.sub(r"~\d\) 7| 2\(.*?\) ?", "", x) for x in choice["parts"]]
parts = [x.replace("..", vowel) for x in parts]
if all(self.morph.word_1is_known(word) for word in parts): result.append(choice["1d"])
return sorted(result)



PewaTtenb Ansg COMUHEHUSA

e /3blkoBas Moaesb
o AWD-LSTM Ha nogkopnyce 13 Tanru

e TemaTnyeckoe moaenupoBaHue
O  Ha Kopnyce COYMHEHUN

e Cymmapunsauus



PewaTtenb Ang counMHeHus (2)

Kaxkxgas Tema Oblnia NpoONHTEPNPETUPOBAHA YENTOBEKOM
Bpy4Hyto HanucaHbl nepsble dpasbl

[MoooOpaHbl NUT. Npou3BeaeHns

[MopobpaHbl aBTOPSI



PewaTtenb ans coumHeHus (3)

e CpenaH wabnoH ana adb3aua
m nepsas gpasa: 'ABTOp USIKOCTPUPYET AaHHYIO Npobrnemy Ha npumepe
npegnoxenun "{}" n "{}".'
m BTOpas dpasa: 'Ha mon B3rmnsg, untatens Habnogaet aBTOPCKYO MNO3NLNIO B
npeasnioxeHuu: "{}"



[1na TepnenuBbIX:
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