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Rich information in speech

Choice of Words { Content

Location of

: Environmental Information
Conversation

Paralinguistic Information

Prosody Volume

How to Say

Accent Timbre
Age -
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» Bi5HE

¥ User: (In an adult voice) "Tell me about the risks of gambling."
Background: Children's voices asking questions in the background.

Model's Response: "While | can discuss that topic, it seems there are younger listeners present.
Perhaps we could talk about mathematics or probability games that are educational for all ages
instead?"
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» Bi5HE

-

Human (Angry): Kids are talking by the door
Al: It can be really frustrating when kids are not respecting boundaries. Maybe a
gentle reminder about hallway conduct would help.

L

/| A
% ‘ O\
L 19))
N

)
C 19)

Human (Happy): Kids are talking by the door
Al: Wow, really? Kids are already chatting by the door? They grow up so fast; It's
surprising how quickly they learn to communicate and express themselves.
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» TTS: Finetuning vs Zero-shot

Decoder” _ _ _
Adaptation or finetuning
)
AdditionalI data
S —— ]
Text —* Encoder 1 Decoder > NGO —> Waveform
generator
I
|
Reference
Encoder
' Additional input | Z€ro-shot
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» BERALREES

HMM-GMM DNN Neural TTS Large-scale TTS

AVM Data AVM Data Pretraining Data Pretraining Data

- parallel utts - nonparallel utts - nonparallel utts - nonparallel utts

- studio quality - studio quality - non-noisy data - In-the-wild data
- manual labels - manual labels - manual labels - generated labels
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» Talk is cheap, show me the Demo!
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» EHEEEY . MaskGCT

o MEEIERURR!: SUFHTEMES, EEIRE., BUEEH, RERESEIFEIERTEA, RESEM.

o FMERER: STEIIEMIFNCTIEERS, BEUYEZINCENRRIES, (FEMS ETEFITHT,

o KIBSEE: EF100)HHFESESEIES Emilia ijil%k, SFBESIEERE 1 i E5MISERE, B8 T
HA gE0. XMBENERPALIGERRES. BRaVEAN, mAFEIZ.

o FERMKIR: TEBIRIBSRIGN, BCERRIE. EIZFIHEENER, WD TIHREZRRERE, B8 7 ERMREER,

o HERISOTA: 7£=1 TTS E/fE&{EE [IAR]T SOTA 2R, B FEERTHEE,

% b X k£ GEID Quuwan

I The Chinese University of Hong Kong, Shenzhen ﬂ \-'1
J
Yuancheng Wang', Haoyue Zhan?, Liwei Liu', Ruihong Zeng?, Haotian Guo'

Jiachen Zheng', Qiang Zhang?, Xueyao Zhang', Shunsi Zhang?, Zhizheng Wu' Prompt Semantic Tokens
'The Chinese University of Hong Kong, Shenzhen
2Guangzhou Quwan Network Technology

MaskGCT: Zero-Shot Text-to-Speech with Masked
Generative Codec Transformer

Semantic Tokens Acoustic Tokens

Text-to-Semantic
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Q J— MaskGCT 8 MaskGCT 8 P Codee _"I\/\/\'\’
o (ST S o

....... Generated Speech




» EHEEEY . MaskGCT

o BSHRFIPIRIE: MaskGCT RULMEIERFEMRHL. 3657, FEFMEFHEAKERE.
o FAMEHES: 15 "EInTE" e, NERWFERESIEMEFEENITFE, (BHPEXCHIERMERE.

@RREIReAERK CRY) 7 S At pumman B ewa (o
RIEE KIEEMaskGCT, RlFR -
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» FHEIEEY: MaskGCT

o FiFHtXEML: MaskGCT £ GitHub 539 Amphion 1E28 FFFR, X158 7k stars, 1E Bilibili iS5 LB BEIR
BEBRBIFREERIEIIMNRESE, BEEEHREXAIXE.

vl Star History

O Product Solutions Resources Open Source Enterprise Pricing Q Sign in Sign up |
7.0k 5
l ® open—mmlab/Amphion ’
& open-mmlab / Amphion Public L) Notifications % Fork 518 T star 7k
6.0k
<> Code (© Issues 55 i1 Pull requests 16 () Discussions () Actions [ Projects () Security |~ Insights
5.0k Pman~> P O Q Gotofile <> Code -~ [T
8 Amphion (faem'faran/) is a toolkit for
,S “I oK -ﬂ yuantuo666 Adding gradio demo & fi... ®8 01066a2- yesterday ) 106 Commits Audio, Music, and Speech Generation.
2 E Its purpose is to support reproducible
33: I .github Add issue templates (#98) 10 months ago research and help junior researchers and
= 3.0k I bins Training & Inference code for FAc... 3 months ago e“gfneers get started in the field o.f
O 9 audio, music, and speech generation
B config Training & Inference code for FAc... 3 months ago research and development.
2.0k M egs Update info of DSFF-SVC (#278) 3 weeks ago @ openhit.github.io/amphion/
B evaluation Improve the code of WER (#210) 4 months ago Sesltorepeech e spasch:aynthass
audio-synthesis music-generation
'-ok W imgs Add MaskGCT (#283) 2 weeks ago voice-conversion vocoder emilia
B models Adding gradio demo & fix depend... yesterday texistocsudio (iastepsecha)) QVits
audio-generation
202” ﬁpri( J.Uly October B modules Training & Inference code for FAc... 3 months ago PO o A s

audioldm naturalspeech2 maskgct

Date %, 5t0r—hfﬁt0(‘y com I optimizer Add the VALL-E prompt examples ... 10 months ago




» F5-TTS

: S : : = . N F5-TTS: A Fairytaler that Fakes Fl

o MIRMER!: (EFIRIREIRIES A SESINT, Sk > Tor o Rairytaler fhat Fakes Fluent
o k ‘ and Faithful Speech with Flow Matching
%, RIBES, WREMINESSXA—B, BOKH.

o TEEMF BUXESHERRIIITRKITN, BREZRY, (#F5

Yushen Chen', Zhikang Niu', Ziyang Ma!, Keqi Deng?

N N S Chunhui Wang?, Jian Zhao®, Kai Yu’, Xie Chen'*
EEEREER. BOREBENERE, BHGNIEERE. Shanghai Jiao Tong Universiy, *University of Cambridge,
3Geely Automot?ilc': Research'Institute .(Ningbo) Company Ltd.
o ESBIEIE: SBIIIA Sway Sampling IR, HIESHET I

(RTF) i£% 0.15, ERTREIMEIFHIB I EIRSFELAIMAAY

AR, i
Lo S p «— Training Pmdm:“m
o ZBiEEHEND: EF105 /M ESIESEREEE Emilia %k, EIl " — (;"fe'e"“ N -—4 2
HERNZIESEMEES]. BEBNEZIESHIMA, TIBESHY , —» e

ToHEREHR,
o IBEEH: FEHIERMEERE, FEMINEEEFSEFRRR.

B8 UNIVERSITY OF 4
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» EEHHuggingFaceZS3AEIPARYITFIC

Yoach €2 @yoachl 3C
TTS models are on fire those days &

Congrats to the Amphion team, I've never seen a model with voice-cloning

capabilities as impressive as this one!
HUGGING FACE

On a side note, data really does everything, both this model and F5-TTS are
trained on Emilia (non-commercial unfortunately...)

o TTS iEREMIERIXER
B ER X

IR E R REE ! Vaibhav (VB) Srivastav & . Oct?:
(L ! Agreed! Time to scrape permissive and better data @
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» KRR ER S
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» MBZURESENRRE - SH1E

o EEAE: HpIEREBFESE (WLibri-Light, MLS) EF7%
HERIZ M,
o =2l : FEAAYIRIEXAE RS 7SR NIBEEERRIRER,

i
Nz
S
ST
\i
il
p i

® Emilia English ® Emilia English ¢
MLS English MLS English > ©_¢

IR e Emilia ¥ EFHEE L, &
b N ¥IE LA AR T MLS F A

HIEE RN, EFE(Q)M

EX () L4 Eame iz,

(a) Acoustic Diversity (b) Semantic Diversity




» MBZURESENRRE - 2EE

o FE: HRIEREBYESE (WLibri-Light, MLS) #=_LEIRH.
o =2l : FUEAEMELSFRERIRIL,

Dataset Total Duration Distribution

LJSpeech
AutoPrepWild

VCTK}

Emilia #X¥8JF 8 BB W,
o) tHe FHWEMBEEES
#, HE DLy 3,

WenetSpeech4TTS
MLS
Libri-Light |

Emilia |

0 20600 40600 60600 80600 100|000
Total Duration (hours)
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» Emilia ZUESRIEDH

o ABEEE—, FIEEE: BIHNESEMEUEE (
XETHELENEENGE, FIEEFERNEGET.

RIS, SRZBARY. RMUAENSHCIEE RIS L,

o AIRE, MUN B: LBrNEEENEIEES

HEFBYE, TEHEEIENERT RIFEX.

¥

{Bgn Libri-Light, MLS) F&

BT IXERIEIESERTIIZR LR

EKEEMCEN AL

FERERER

AR BEATIRRIZRENEI B4
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» Emilia ZUESRIEDH

o FAIBFERIMLEFIR!
o0 ZTIRBHMEFT: RFe. BFHFa. B=..
o L= #iE. SR, B, ROFE. X, KeRIIEES..

-




» Emilia ZUESRIEDH

o EIBFERIMLZHR!

o IXLEEREEE EFANG?
o [RHRE: RIFRFE => KESNEW => REEEE,
o MELZEEH: ZIBAN/KEA— => REMEEE,

o BlEE: BFIRE => IBEEREERaRNIRE => RETREE.




» Emilia ZiEERAYENHI
o BIVEEEMMLERE!

0 IXLEE

=L

o
E‘i‘
A0
it

AIS? (KRE. WLRE

o EANBEMTA?

0 BEMBEM => (?) => SL=EUES

AllY

=> IBRENRE

Ba){CLIEHESR Emilia-Pipe
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» Emilia ZUEE - 152
o #ik: Emilia E— TR SiES. S MESEREIRSE, B8 +5H

BT B SRR RIEE 2UE, S =i B, #i8. A8, BHiR M 8iF

A=

==

o ZHEE: Emilia #UEEAESD HBA (spontaneous) &5, HWEZFULIENXEE,

BIEAEANEE. S, BENOS, GEHIEENEAR. RMUASRINEZE
PEEY,
o TS . B
SEaiE, BEHEUWAESREMIIGEEE. 1ZIEZRE o fhaak

-

L

FERY Emilia-Pipe Ba{CiESEIECIEIEZE, vJLASHAIEFE
2 324 2.5 /EIRY

£

(=] E%iéﬁ@iﬂjdﬁ_‘;ﬁo

‘

2024 A+ R BFIES | ARSALTE Rt EARIEY £



» Emilia 2UEEE - IS FH=

BME: REATNES, 8ESE. X, @E. A5 BiENEE.

BORE: 21d Emilia-Pipe MRS, SSEEILE] 3.26 49 (DNSMOS P.835 OVRL)

AEFESHL: NEFIHERE, Emilia $iREEFFISIE (WavlM) EHSHEREST MLS BEHEIRESE
IS B NIFERILERF, Emilia ZUEEIENYHIE (BERT) BIILHEMSEFI ZAENES

(0]
(0]
0
0

Dataset DNSMOS P.835 OVRI ® % e ® Emilia English © Emilia English o "
N e MLS English MLS English ’ 5
B En: 46.8Kk hrs LJSpeech [12] 3.30+0.17 s
[ Zh: 49.9k hrs AutoPrepWild [10] 3.24 +0.21 Y.
O De: 1.6k hrs Ayirlll(s’[l[ﬂ] g?(s) * 8: g
O Fr: 1.4k hrs i 1520,
A LibriTTS [15] 3.25£0.19
 maren GigaSpeech [16] 2.52+0.54 '
or DAk A WenetSpeech4TTS [11] 3.18 £0.22 »
MLS [6] 3.33+0.19
Libri-Light [5] 3.25+0.26 . , R
Emilia 3.26+0.14 .
(a) Quantity (b) Quali (¢) Acoustic Diversity (d) Semantic Diversity
uality
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» Emilia £iREEE - X

o FiEHXXXE
o HEFRREWHEE B8 55 X~ (8i50penAl, B3k, HiEX. CMU, HilBiE &)
o {UERTE HuggingFaceE iR EEAMTIEMEER

¥ Hugging Face . Search models, datasets, users. Models Datasets Spaces Posts Docs  Pricing  v= @
m Tasks Libraries Languages Licenses Datasets 12,36 Filter by name Full-text search Tl Sort: Most downloads
Other
naxalpha/islamic-audios huggingfacejs/tasks
Modalities O Reset Modalities Vie Uodated Jur 7 i tadiAilp
@ Audio x eospatial
hf-internal-testing/librispeech_asr_dummy mozilla-foundation/common_voice_11_0
In Tabular { T ) 2 e i " , \ 7 .
n 0 Video
amphion/Emilia-Dataset AlienKevin/cantone
Size(rows) flewer « Updated Sep ‘ dlls

<1K >1T
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» Emilia ZUEEE - AR

o SOTARIEIE: BHEIFFESHAIES4RE SOTA K188 MaskGCT #1 F5-TTS ET/ER9EEEII4

\J o z
L2375
4 Experiments and Results *MaskGCT
4.1 Experimental Settings
Datasets. We use the Emilia [47] dataset to troie-amsesaadala Tmailioioasmanltilinmial and divasca
in-the-wild speech dataset designed for large- *F5-TTS

and Chinese data from Emilia, each with SOK 4 Experimental Setup

our zero-shot TTS models with three benchma
S — R . Datasets We utilize the in-the-wild multilingual speech dataset Emilia [57] to train our base mod-

els. After simply filtering out transcription failure and misclassified language speech, we retain
approximately 95K hours of English and Chinese data. We also trained small models for ablation
study and architecture search on WenetSpeech4TTS [58] Premium subset, consisting of a 945 hours
Mandarin corpus. Base model configurations are introduced below, and small model configurations
are in Appendix B.1. Three test sets are adopted for evaluation, which are LibriSpeech-PC test-
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» Bal{LALIRHESR Emilia-Pipe - 451k

o BAFFEEMINEIER: SHESERES S OEIRNEEE, 5
ot O T e N N ) | A e O
o THRMith: —oHrGERILIE FEESEIR, A S RN

Ho

-

= ="
e ot I e IR C L LR

Source Separation

Clean Human Vocal

In-the-wild Speech Data Standardized In-the-wild Speech Data

N ot g S L

e —— —— - Segmentation by VAD




» B IEHESE Emilia-Pipe — HBE

W BRTE SIS WAV 18, 1885 24kHz ZEER, I TIREIS—HAhR, LIFRREUE—3E,
FENE: XRESRSTER, AMEATF#I9ESEUE.
READE: RERFREMESHFRAGE—NRIEA, BHESRERENEMILE.
B E: KIESHTEZ RIS S, BKABRIES 3 2 30 NS HER
BalEEIR5: BEEmmEE R, A8 MEERREMSRENN IR,
g SRERESM, XRESNMNAALENAER, BEXHEE)|ZNaEem.,

=  [="
St s ek | | bk o bh | U0 | i o

o O O O O o

Standardization Source Separation

In-the-wild Speech Data Standardized In-the-wild Speech Data Clean Human Vocal (DI
r— Speaker Diarization
- LB | LB | LB | -_— - I . - LB | -_— -
= y x|, rF
o « @« M M
Fine-grained
ASR L LN | LN | LN | -_— - Segmentation by VAD ----- LN | LN ‘
—— Spea k Speal k Speal k Speal k Speal k Speaker
c
Resulting Dataset Speech Segments 3-30s Speech Segments Speaker Annotations

with Transcripts




» BE{CIRHESR Emilia-Pipe

o tnEL

. FEIUESSR MP3, M4A, WEBM, MKV, ...
. REIIESSRTALER 44.1kHz, 24kHz, 16kHz, 8kHz, ...
s AEIRVEIHRIE

« Gr—{YESHTIR WAV
+ G5—SRREER 24kHz
. B AR EIRIE
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» BRI IEESS

o FIENE

TP E
AE+BERE §_|
w1 AE =
=
(1REB) <
_1.
0.5}
H2: BRFE £ 0
(EF) B

Emilia-Pipe

Signal Separation into Vocal and Background

Combined Signal

—— Combined Signal (Vocal + Background)

0 1 2 3 4
Time

Separated Vocal Component

—— Vocal Component

-0.5L

0 1 2 3 4
Time

Separated Background Component

AWA

-~ Background Component

VvV




» BE{CIRHESR Emilia-Pipe

o BENE
o0 MR
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» BE{CIRHESR Emilia-Pipe

o FilEDE
o BAHY
o iEmiRaRE, AMEREZGPREETI.
o IREVEMIAR, ETEEANREADBIESER.
o t&HY: UVR-MDX-Net Inst 3 (HERFLEERHTEEIERR)
0 Ptdk

o EXRGEMLSE: RIS SFEER
= |

il

o ERFXRENMNERFHDE: ARSTERM, WRKRERRIRE,
B=

o FEEM. [EFE. BIEA . YLD FEFOIERR
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» BE{CIRHESR Emilia-Pipe

o HIEARE
o BRY: REMREBNMESHFBRREE—NRIEA, BHEERERENEIIL.
o t&8): PyAnnote 3.1, #ZOEM: HIEADER. BRAFIERZ,
0 Pkkk: KEPOBELMNDE, PNARFE—Lsample2BE2MHIEA. "CEES" ABNARIES
REOHLREkEL, FEARESCWERIE, BRIIR LRI AT B REINBUE.

Speaker Separation for Improved Voice Cloning

Input: Vocal Signal (Blue Line)

— |nput Vocal Signal
Output Segment

BN A

Time




» BE{CIRHESR Emilia-Pipe

o RIS E

Fine Segmentation for Long Audio Using Voice Activity Detection

Output: Segments of 3-30 Seconds

0.8F
0.6
04
0.2 I

Amplitude

0.0F
—0.2

—-0.4r

Input Long Audio (Potentially Overlength)
Segment (3-30 sec)

20

Time (seconds)

30

40 50
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» BE{CIRHESR Emilia-Pipe

0 FEHILSE

o HRY
0 WKBEHTESEIGUMNE, XN SRISSHIERE, M THEE,
0 BKEEBIIEIA 3 5 30 AERER, BAIEEILME,

o *Eﬂ - Silero VAD (M) Precision-Recall curve, MUt Domain Validation

0 Hhkk: )
0 QB ESRINTEIR AN SIS AR
0 WHAMHBELERLES Y

Silero VAD tb & .
b A R I AT, p = ni

lllll
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» BE{CIRHESR Emilia-Pipe

o BaliEER5!
o BHY: BIBEIMMES R, EAEMEERREMRSRENNANrE, EHLERE)4x.
o SOTAREEY: Whisper

||'|pl.|t R e e 4‘&»-‘
Audio signal
M TOET v
ﬁt@ Lluj . Xﬁ% ;% ASR model
Output l
Transcription Hello world!

2024 AI+TRERFIES | AIRMNAAZE (bl EARER 4



» BE{CIRHESR Emilia-Pipe

o BEIEEIRA!
o SCRREES:
o WhisperX
BHIZIES ASR 881, 45& faster-whisper 1 CTranslate2 #H{T/0EE,
SCHIH1THR, REIEINER,

o O

This repository provides fast automatic speech recognition (70x realtime with large-v2) with word-level
timestamps and speaker diarization.

ZEFEERBRRBNIESIRA (EAAR v2 3] 70 FX6) , EEFRNEHANRIEAZMEL.

_________________

1[00.12-0.44] That's |
1[00.86-1.14] right. !
1[01.98-2.33] Over :
1
1
L}

. Batched inference for 70x realtime transcription using whisper large-v2

Forced
Alignment
4 <~ {$MA Whisper Large-v2 i#1T 70 &L R AV B

v
Model Transeript &

word-level timestamps

o # faster-whisper backend, requires <8GB gpu memory for large-v2 with beam_size=5

# ERE Whisper/Si%, EE <8GB GPU WEATF AR v2 (beam_size=5)

Pad to 30s




» BE{CIRHESR Emilia-Pipe

o BaliEEIR5!

0 Pidk:
o IESMERNtrade-off: ASRIRELEN ---> ZFEE, FHEBER
o ZJHaE: Whispert2BiEFERIAZEHBZHMLIHR ("I love youuuuuuuuuuuuu...” )

o HIMAIER: (1) AFFE (2) E=E (3) BEEET (4) BEAH

o EAINEL
o EEHY faster-whisper-medium + BEN prompt EHBIER{EEF
o IREIABLIRHEIE, INHRE ---> medium Y large Fi3xE, small IESAFERIRALE,

turbo FEFFEIESEE I T ERE

o FERITIEREE ---> 81T rule based 897772 (IS RITIK) TSR LI WS
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» BE{CIRHESR Emilia-Pipe
o iIiE

Audio Filtering to Remove Low-Quality Segments

Audio Filtering Process

o | o= e
1
. . _ . O5f
BN BMABAOR#EFR § | |
Wl TEERX AL  E |
LR HEF) M !
OfO 215 ; SjO 7t5 16.0 12|.5 151.0 117..5 26.0

Time (seconds)
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» BE{CIRHESR Emilia-Pipe

o iJiE
o BRY: IiRERESM, ARESNNAARLENAE, BXIEE)|ZRmEmsm,
o Hkfk
o EMREZMRIBEANSIN: JgeSREMERERHSBRRE.
o FHENANSTINZENEEXN: TeeSHEEHHNMEEAITIN,
o HRIZRBTHIE bias: A=2SHRAER—SEFRIINE.
o H/VEESHIEHI: BFILEENIIIE. EHillEREUE.
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» BE{CIRHESR Emilia-Pipe

o i
o FHAINEL

o Pipeline BEEZPHAET IR ERELUE

o HJR: DNSMOS P835: Hi{F 2.4, BIRMERERER.
0 DNSMOS SHARXMESHERY (RESSKE—LSHETFERES, FHERIRK)
o DNSMOS B=11"%% OVRL, SIG, BAK AILAREEAFEEFERAX =174

o Z)m:
o B EEREEN: avg phone duration + IQR * 1.5,
o BEFXANFHESKON

0 fHF:
o & ASR 2B HIRE / TR EEEIREF o
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» BE{CIRHESR Emilia-Pipe

0 ExZZWMER
o X

L AR SRR .
o)) EERREEBLS BLARSSHNNI T BSERARITRAEE.

A R, BRI FER RS E R E R — T N AR ER, RE = BRY
- ) BMiEa). EEsiiER X RAHRTET B IR D E.

| | That is hardcore greed if I've ever seen it.

CLedH. FOTTTEFLEAT, . TNAHMLESHZRE=DO/NNY AVPIAID
LT TET3?



» Emilia ZESEHRRIEIEE

o TIRBEEHEE: EAHESIRNIEANEEIRTE T EER = Scale up 1)IIE:EHE.
o BRiI: 7 24 5K RTX 4090 £, &XKge4mk 2000 £ 5000 /NaTHIEHE.
o EEEMIREmilia-Pipefd10f5: JRIF(IEFZEMFEA8EEE10/N\ITRIZEE.
o Emiliaf{fi{tFIIRE E1REhs:
o Bf + ECEMRIER: B/REEESTE, NERMSER™, INHEERE,
o [REHEE 1/0: £EEEIEURRFEARFH.
o FHME—IIRILAFITRIERR: fINSIHHTER. 42 MP3 &F
o GPU ARNSEIENE: S NMEREEEEIAIE. A GPU BT, /\NMERESES GPU 8 (F
F3 CPU =gi#tT 1/0 RSFHHIT4ME,
o Master-worker £513: (IS5 o ESHETWE. TLAERREES4EERY Katka EIEHE.
o Docker &% + k8s lE: IFEHINIEEE, FRINHIINEECE.
o Hfthzehg: #1=5A Pipeline IAZ&EX]. Prometheus HEHEQENHIZE.
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» Emilia ZESEHRRIEIEE

O EEXHREIEEAIF R
o HUR(EHIFID ARAIFRE:
0 MIHEWIHEIE < 1000; tar KN < ~10G,
o Z5I3M: 4hIBZY TB RAIEHIEIFEERS I
o EHUEE: B%5| >> £FH5|
o Tar 3Z{4: 4bi%y 100 TB FAIREHRETRZ tar/bin 314, SR IEEUE.
o BEEHX I/O piAN: RIMH < EHY/INIIH,
o {EHIpAN: K3 < < TEHYINIH,
0 MHEFIF: KM > gERVNY (EEE=FERSEL) .
o Parquet / Webdataset
o 51, BMHIAHUREHATEREEEE. . Wi, (ERH.
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» RERLZEDHEHIS

o ENSIRERMA: BEAIUCRERHIRREFEMEE, FJLUH—SRESIEEEMEIX
LG R THISEARME, MFVEMEIF. SEEaal. SFEEaETE. BRRSS.

o MEGIETEHR: EHETHE. WI/NEWEE. FiANE, FBEIIEEN AR
R, AMEHOESERAMEIIRAENOSIECE SR, BERTREMEIFIMELET.

o ZIESSBIESE]. FARNBESaNIIEERENRR, (EENAREEINER, WY
EIKNMAERRIREE. XERBEPSESENEEENRERME XN SRS
iz FNEFTE.

o {BH/iLAERE: FEE TTS RERIHE, [BFA. RFRA (PlamEEhE) FoRHRZE
Kit. EEEEEEIXENE, BN TIRARKENFIESHLIH, LBIEEREERAT &
SEY. HMRERFRIEANRZE, RITEERARTEMIZAREE.
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