TR 2R
IPSJ SIG Technical Report

EELEETILmTSE UD F—2I12& 5
BEA5BMITESENER O ATLA

NI AFE B ST ALzt 38 AT

BE  GRICEES OB A ) B~ R BN R EB T 57010, BMmE & iz a3 2 EE M
SABELETHY, FATEMCAM ORI S, FIFE R OTEE VT OB KR E V. ST LD IERIEN
FREZR B A O HIXBALFFE H 7= 0 ICHS TE DIEREND72W2D, NERZ A S 2WVEFANT, THREZRRY XED
TR ZHIBRT 2 HERSH L. AT, HRSHELEET L THL mTS ° UD F—7%%EH L, EHERT
ISR E IR DRFEZ VL EOHBERTHZ LD TE D HBENEL Y AT L&KL ROUGE fifE/e & & fn T
HMEORGEERAT 72, TOREE, FOCEE L C2EREDOTIEIERT D Z LR ENTE, —EDHMENT
ST, REEEX 7 OBEBMEEX, ANVEKEETS T AT A (MECC) &V AR— I ¥ —< v (SVM) & A
TERELZ, SUMOKSEIZOEIRRE L o2 LD, MFCCEZ MW REFEEZ /7 OHIEFIXFEHRTRETHS.

X—0—F:BEA5H, R AT, UD b—v, HASHEOM, EHEE

Automatic Summary Writing System for the Deafblind by mT5S
Natural Language Processing Model and UDTalk

T1

Ryosuke Ichikawa  Yuki Murata™ Noriyuki Horie™ Hisayuki Tatsumi!

Abstract: In order to achieve immediate summary writing for deafblind individuals with audiovisual disabilities, about three
supporters with specialized knowledge and skills are required for each deafblind individual. Such advance preparation and the
securing of human resources impose a heavy burden on both the user side and the supporter side. Deafblind individuals who can
only obtain information in Braille have a small amount of information that can be acquired per fixed time, so it is necessary to
remove redundant parts of sentences as much as possible within the condition that key conversational content is not destroyed. In
this research, we utilized an mT5 natural language processing model and UDTalk to create an automatic summary writing system
that can change sentences including speaker tags, which are essential for summarization processing. We evaluated our system using
the ROUGE index and others and found that it was able to compress about 20% of strings compared to the original text, indicating
a certain level of effectiveness. We also implemented an automatic change of speaker tags by using the mel frequency cepstral
coefficient (MFCC) and a support vector machine (SVM). Results showed that the SVM accuracy was about 90% and that an
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automatic change of speaker tags using MFCC was feasible.
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Figure 1 Classification of deafblind individual.
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Figure 2 Work scene of summary writing
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Table4 Each model of mT5 and its number of parameters

Model P?ri”;;t)er

Small 30
Base 58
Large 120
XL 370
XXL 1,300

# 2 ROUGE 2 a7 HKfE & Step &
Table 2 Maximum value and number of steps for ROUGE

Model  Step Loss ROUGE-1 ROUGE-2 ROUGE-L
Small 3,000 0.00077 0.68161 0.55956 0.67935
Base 1,000 0.00115 0.69210 0.56457 0.69084
Large 1,000 0.00055 0.70026 0.58576 0.69900
* XL 2,000 0.00020 0.70770 0.59493 0.70612

% 3 CheckPoint = & ™ Loss fi
Table3 Loss value evaluated at Check Point

Model 1000 step 2000 Step 3000 Step 4000 step 5000 step
Small  0.00169 0.00106  0.00077  0.00054 0.00038
Base  0.00115 0.00037  0.00030  0.00021 0.00011
Large  0.00055 0.00025 0.00013  0.00010 0.00006
* XL 0.00020  0.00009  0.00005  0.00002 0.00005
ROUGE-1 score
. —e— small
azs{ T . —:- :::ee
e
aro ] #——. k4 ¥
>+ ——— _Q\
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s T - \'\.
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0.680 //—*—\
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Step

X 10 4 Step t® ROUGE-1 A=7
Figure 10 ROUGE-1 score for each number of steps
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Figure 11 Loss value when fine tuning is applied
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and each summary text
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EHRETORKA2TIE 2,0008tep HDO XL TH Y,
ROUGE-1IZEBWTIX0.707 LIEFICEN AT LipoTz.
F2WNTE 10535, ROUGE DA 2T IT A —Z iz
RESEKFLTWDZ ERbMD. Zhix, % 3THS5]
TN TWAEEEEETSH. LaL, Large & XL @
AT T 0.01~0.001 EFEFITNIL, RTA—FHKD
HREFHE IR 2B XTZBICENBE VST Large TH
LEBETDH.

X 10 TiX, 4,000Step LA ROUGE 2 = 7 HME T ]
ZRLTWS. £72, %213 3,000Step 7> 5 4,000Step (25>
3T Loss fEARUTHAL LTS Z EERLTVD. X
LLbko 2 oz &hv5, ROUGE A = 7 O/AMEANITEY:
B L DbD L HET 5.

4 FE T2 Y AAFE ROUGE (37 mic k> T,
AATNRRELEHTHZERDHD. TDRD, 0.6 15
0.7 &WH2a7E, BRELENERN LI LEIZIEFIC
W EHETTE S,

6.2 AERATLLEBEEHRAUNCEITS
BlIBREE L H O D LB

X 12 OCFHIERSR TIE, TED A& B 5 (520 o]
BRERTHDLZENbND. 2FD, KRV AT AIFEX
Wxt LT 2 B TREMS ZHIRL, 8 BIREEICEM L L
THEHMNEZFHABFILBZTNDZ ERNb) 5.

L2vL, KI13DJFCE Ol T, TEDMHID ROUGE
AZaT NIEFICEL, BEVATLOA2TH TED HAI
LB LY 024 FlERISTWS. 2%V, TED HAIOSE
&, FXOBERE+EIOEWVETREL TS EWVWR 5.

—J7, AREI AT LTI, HHOENROBR TH
DILEH LML TWDH =), ROUGE-1 IZBIF 5 A=
TR, 0.ICEE-T=.

6.3 AERATLLEEENERICEITS
Bl L HODOEE

B 14 TEIAFHENOER LIZRELEHNT, KR
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I, 0.8 LHEDOERNSHLHIBERFENTNDLZ ERD
M. oL, BEENETLDO ROUGE-1 2 a7 Tk
0.59 LIELSARMEV AT LADOA 2T ERHENR RSN, =
L, FRELZIT O BICAIRMER RO b b 720, Ev
HESCKELZESAN LT WVEGEZR S, BTN
EIToTWHHTHDHEBETH. HEL D EI/ERL
53 CHERALET—F T, “BLl&z” EWIHRILE
HETHILE” LTI TV, BEHGRTENE
FREOHIIC L D720, —ETIERW. 2ok, HGE
REBEH LB ENEL LR XOEEL H D FRE T
LTWDAERERY AT LD 2 F Tl ROUGE O R 27 1%
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b D0, WEENETTIE, 40%REDOLELEMK LT
WHZENbND. 2 HEOBIRROEN AR L HE
DEIHWIICLEDILDOTHD EEET L.

7. BEVRATLOHB

ARIBRVAT DERBCHERALEZE 25, BitE ¥
TOEZZNNHE L. £, RFFHICRIEE ¥ 7 2%
HF DL D, EiEHEICH L EORBEENTTND
ZEB o

ZTIT, BHETFETEE L TCWOIRFEXY 7%, BE)
TEETEXALIHIBRIVATLEHET S, BRMICIT
ANVEBE S T A N T AR (MFCC) WTNZ AR — b
JH—~r (SVM) ZAWT, RIBEV AT LOHH
BENE WA ORFORSEE I L3R 35, mikic
THEELEETAVEREY AT LAORFHHEHIBIE L L TH
5. Zhicky, FELEAMIIRESNRDEIHLOD
WEE S T BB CERETHZ LA THD.

WEHE S T OBBMEREDORECHTZY, ~A 7 ANJjHA[
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AT LA, FIAFEOMfTIC Y arvtxv—1 7
VD2 BEOMKREELS LERHSH. UD b—7 B R
R LB, B DU RNEEL TV 5 Server 22 D
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8. FEERAEELAIM DKL & STl

7 T TR 3EEE HBIMEE MFCC & SVM & IV T3
HURELRTMT 2. —IcES# & LTRSS
MFCC D& Itid, BEITHRS THD 1 ®THZB< 13 kot
ETHH9]. TDOIH, KEFEREI AT AIEBWTH BT
U=k TTHCEREAEITH. SVM X, MFCC TG L 7=
FMEESET - OICHEAT 5.

FERT = ZFREFEPE O a7 20T
WEZEE LT — 2% 2B 2L IcyE LERT 5. gk
LT =40 b 0%, 1 AHzY 100 HFEE 3 450 H
Bl 7—4%y bOEFRZ 20T LI20EIT 2B,
ARIEGE T AT A O FME Y CHREFTHBRICES LD E
FI7ANB 2B THLI-OTHD. SFEY, EFMALGE
WGEWT — 2 2 BE LR EITH. HELT—4 %, %
Br—a, FHIT —ZIZENRTR 82 IIyEIT D, O,
3ANDT—ENENEFNEIRDIEO>AB LT —F
N &ERLT 5.

8.1 WREER

FE L7z SVM OREEZEFET 578, 8 ECER L

P T — % 2 EHT 5.

# 4 SVM D5
Table4 Accuracy of SVM
FIHE A FIAFEB FIAEC 2K
I 0.88 0.88 0.94 0.90
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Figure 19  Accuracy of SVM [detail]
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MTOABERNETL S AT LAERELL. VAT LAORBE
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AT DEELER L. 20205, mT5 245
LItk oT, HEEFATLIEAIHENT ABENER
DEBNFARETHD EVZD.

LA L, BHEQERDE OB TIE, KXo XEHIRkR
FBIZRRREZENH Y, KEREVAT LILEORMNH
HZEMNHBHLE. Zhu, BERNELENMT O BFEORE X
BXIZEDETHY, BUE, AREVAT ATEHIL X
NTWRWETHD., BRTIHIT—FEy Mo PaHICE
ETLEOMAGEST 5 2 8T, RiREO%EY 4%
OEE T 5.

MFCC % W= 35368 % 7 O BEZE R TlX, —EDRE
R LEBA[EETH D LB T 7=, LML, MFCC O
HiEE <, 2021 EBETIE, MFCC & HE~HEE O &EmWE
TNMIBELLFEET D, 5%, RVBELZRLTVWDLET
N L, BRERICERELE SNHHMEE ¥ 7 OER
RS LTCWE V.

I AUIZETIZIUD b—ZBRETHIEABFLEND
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