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Development of voice input and operation system in the Electronic
Medical Record using Speech to Text and Robotic Process Automation

Yamanouchi Yoshinori™, Nakamura Taishi™?, Usuku Koichiro™

*1 Department of Clinical Investigation, Kumamoto University Hospital,
*2 Department of Medical Informatics and Administration Planning, Kumamoto University Hospital

Since the medical care service and the input of the electronic medical records (EMRs) have become complicated,
the time to become familiar with the use of EMR system and the one to input articles of EMRs are increasing. In
order to solve these problems, we have developed a voice input and voice operation system of EMR using Speech
to Text technology and Robotic Process Automation technology, respectively. Speech recognition uses cloud
service to convert voice into letters on Internet connected PC by transmitting the result to the EMR terminal on
Bluetooth communication. In the voice operation, an automatic operation program using Microsoft's Ul
Automation was installed on the EMR terminal, and those were operated by the received result. Speech
recognition showed 94% precision, and input time was shortened by 5.56%. Among five prepared operation
scenarios such as chart description and order entry after selecting patients by voice, 2 scenarios were able to be
completed only by voice. From these results, our system can be expected to contribute to work load reduction on
applying to the character input scene by considering the merit and demerit of voice input and voice operation.

Keywords: Electronic Medical Record, Speech Recognition, Robotic Process Automation.

1. ¥&5H

BAINT VAT DEIZLO LT HIRBREIERS AT LOW
TP ERIEWREE FIICANTHZEN LT
Do [EHMT AT LD ATNIRKFNF—HR—RE~wT R LS T
1Tk, FFIZEEEROKN-E HO LT RITF—R—
RNEIEHE—D AT FBL72>TND, Ll F—HR—RIC
$CF AL, AN H DR EAL—XIZ AT
ZLHEFE TR TODD, HRALRWEEEICA S T528
NREETHD, T2, F—R— RO~V AL ERE N ZL il
BEFTTHHHZEND, BFENBEGEDOEI T o> TWVAHEND
HELHD, DD, F—R—RLANDO T AT HFiEEL
TUETEY & 7% ANE#(Speech to Text)Beffiz-f HL7-
FTT Rk AT DOWFFERED HIL TS D,

RSB BITDE AL, T E TR ASCE
FWRAE, FVE—LERREOL R —MER, Filiisko
FoH, HAMRA OTH, N7 — VRO TR E OFEHIAR
WMESNTEY, —EDOHREDBALNTND 2, Lol Wi
NOLEY, v~ A7 FFE A~y Ry B LT iEe b
Tl B RERS AT M U E AN R R O R GRS
THVEABRDA T T VAL METHDHIL, B ik A
T LOEFIC A DT FE D BT BT 285D 2
L BRI AT LA —REWEF T DEEBEATHDLZL, L
STEHIBRRHY , — BB DHOE KIZEEFSTND, 2D
— T, AT =R RAY — AL — I — I E R EDOF
TRk T Y ISR S RIS R LTV B, LsL, i

LOFFERBIITIZFUR P — AL TEESNTVDIEND,

312 0380000000000 38th JCMI(Nov.,2018)

70— ARy T — 7 THAINHZED L\ FHBEE H
AT N COIEHPRE Ch o7,

Fio, B ANT VAT AL, LA R TIEF LD
MEREMN EIESNTRY, B2 2 EMBEHLESNIEFROE L
BARDN LTS, L, EDO— 5 CTHAIEN M
LU, FIAE OBAEE I Z ORI LIETHD, IHIZ,
—DD¥EBEEIT) ETUERBIENR L EHK TICELD
BEHZZEL WD, ZOREOMBIIT 22— A ¥ —T =
—ADFBEHPMLETHEN, 21— A ¥ —T 2 —ADIR
AR IREEIZNRE VAT 2 FHLLEVE 2 DICHE LN A
IR BET RN, DAF <A X TITHIZIEBENTH
5, A HINT HIEENR S RS~ A XM e A
LT 5 FEDO— 2L LT, FTHEER INTHDEIITIC
Robotic Process Automation(RPA)A %% 9, ZOHF T &
LTI =T BB OTANTETITOILS GUI OFIFT AR
ZHE LT DO ISR SN, ML EB N RETD
HHEELIBOWTOAATHLIENSEM S T ITLDE
L CEARIEES TS, RPA [T, HEM DL T
VA %58l PC EIZFRSND GUI OFfFT LTV, 1557
T =BT A—H LU TR L. AT T2 AJHRE
EaRy b7 as 7 AR MRIT TS, 07D AN HLE T
—Zu B2 TP VA EETTITEMERIE R AT LD A
T EE B BNIATHZE CEB OB TED,

2.FFEBH

BIBMERIEFRFESAR (BIIEHAERERFIFMAR)



2-F-1-402-F-10 00002 O0000000000000000000000000

AREFFETIX, BT AT B IR 772?’\74%‘%??5_&1&
Speech to Text i RPA il &L= B+ 7D
AN LG FEEAES AT 2% BIR LRl 21792 & T, Aﬁ%
BONFEITHIEE BRI,

. VRTLME

YBEDOEFINT VAT AT IBM ?i%{(&bé_kﬁ 5.2
DETANT VAT LEBEFRTANTI R OEFEIEO G EL
Too BERANNX, BT INVT RO LIcA Z— Ry MT
Befoe FTREZ2/]MR PC(Diginnos Stick DG-STK4)iZ 7 F v Mil<
A7 (SANWA MM-MCUO06BK)% ##t L C, 2D~ A7 %@L

BRERHT DI, ThE 7T R —ERIZEFL

TXANT — BB L, AT 27708 —2 2%
Google #1:0> Google Cloud Platform (GCP) THzftXii T\ %
Speech API9L Microsoft £-:0> Microsoft Azure (Azure) CTHz
& TV% Bing Speech APIW®D % ffi L THE % L
LT, 2 D07 TUR = AL E LG EEF S AT A
B9 258 TARTAL (B & 4 HARTANNHEE T DI
L7z, IRIZ, EHAEREE TN TIRITERF T D03, 7

01— AR Ry AT =7 L7p o TNAZENS /N PC B4
VT VA %Z Bluetooth | ZX21E CEETHIIIC L, 7272
L. Bluetooth (3 IE4RE1E L7225 7= Bluetooth LIANDE(E 7
LT RS232C ICKOAHMELELEEL | REMRIUICE
RN TELIII LT, BFANTEATIE, ZELLT
FANT —HEFIRL, IBITHF—R—RIZELDTHFAMEEN
1T257 7V r—ar Bl LT, @ OF R ATNIZOT
TV — 2 N IRARENTE TR AN B EEIEL, 28—
IZTCEASINT VAT LD AN TTHIZBEOA T T AT 58k
fEELTZ,

—J7, HEEEIZOWTIL, Speech to text TA#S-
TXANT —H SR EM I TR Y —E A LR Ea~
VRENRTGA—RIZHGEILTE, 2O TR —E R,
Microsoft £1:¢> Microsoft Azure CTHfkX4i1 T\ 5 Language
Understanding (LUIS)ZfEFAL7- 19, &1 /L7 Gk Tik
ZIELUT B Ea< U RIZHIR LT RPA D ATV FIAITRT
A—HEBELTEITL, BETINT VAT LD HEhEIEE
1TH2&21CL7e, BEVERIEZ 47 7V 1%, Microsoft 1 d
UlAutomation Z{# 1L 7= 19, 2RO AT AERIK & EERIZ
LTV PC L O~ A2 DT E A7 (X 1, 2).

4. o 2T LEEi
BEEAN

BEEANDOFMIAER L7 % AMI, HOEUHFEEED
B IINVT VAT MIFLERS IV SOAP FLk D 5 7F AR

ARl 616 T, BE DM FEND 3 T HFANEF 452
L), ANBE2 A EEDD 4 TRANAF 727 L) TH D,
a1 AR 2 Bl BT BT — 2% 2 FEOE R
I TIRY—EASNDATIEL, TEIENLDT FANE R
FEEA IR LT, 70, R AJIOE BRI Z 5 2 Ty,

FARANOBSEE, §H~A2 T3/ —h PC IZ##ish
TWANER~A V&AM H UTo, MR ORE R a7 (£ 1),
SOAP EL#kCl&, GCP D -HJET IE T4 71.5 T CRlaliht B
88.39%IZxtL . Azure DIEJETIESCF4L 180.5 F- CRiimts
JE 70.7%72 57, FHAGEERTIX. GCP D -HFTIE T4k
21.5 FCHRRREEE 95.24%|Z%FL ., Azure O SERJFTIE LT3
455 ETHRIRKEEE 89.93%77 o712, ARz Rt E & T,
GCP O WHJFTIESC 4k 19.5 FCREGIG L 97.32%I2%fL .
Azure [ FVEHIET IESCTFH 80 F-CRBARAEE 89.0%72~7-, 4

EIBMERIFRIEGAR

RLTFTHCTHDE GCP MFEiiEE 93.73% C Azure 23385%
KT 82.95%&720) . GCP DKEEES Eh > 7=,

xR XFRHEFREDOLLE
FEIETIESITH TR

SOAPEDERE16 3T
GCP 275 23.30%
Azure 180.5 TO.TO%
SHEEETER (452
GCP 21.5 Q5. 24%
Azure 455 29.93%
AR EE (T2 3T
GCP 19.5 93.734%
Azure 20.0 29.00%

WIZ, FFFATIHEE BT AR AR (£ 2). BFEAT
HE O, FARMREFICTF AN AW T T2, 26
BIX GCP DA &AL, X THF—R—KTANLIzLED
B L5 AT Z D% OF —R—RIZL D EER O &5
EHUT-, AT A LIEIAT) Ltﬁ*;‘&@friﬁ%tt
U, iHEE 1T, T — R —RFOBRETERL THERE
ANTTDOBHE %52 TR, TDFER, SOAP uafif
F—AR— N A HERH] 746 RT3 L& A N JIRE] 827.86 0,
SRR IR, F—AR— LAJJH#F‘EJ 425.86 FUITHRILEFFA
JIHEM 370.57 . ABER2 R HI AT, F—R—F A DK
i 691.43 Fbi ﬂbéﬁf*ﬂ)\ﬁﬁ#ﬁﬁ 561.29 #bL7eh, SR T
F R —R A JJHER] Y 1863.29 B, &7 A JIHE[H]2Y 1759.71
BT, HHFEATIDIEIN 5.56%H 7=,

2 F—R—FEBEEANREDLLE

SOAPREER  HEHROER  AIRBSEAEE

(B16IT) (452730) (727305F)
i'zigifﬁ:f};kjjf?f] 746 47586 691.43
TEHEF A sec] 267 127.29 210.71
TEEA A 1ET R (sec] 560.86 243.29 360,57
B +ET EISRE (sec] 827.86 370.57 551.29
FEEYWELSETESEIM 36.95 31.78 31.84
EEWELGETER I 112,13 88.99 23.14

4.2 BEFEIEE
A EREIC BT DRI, LA T D5 DOBIEL VA% %
fiFL, T CAJIEBER TEX DN EIN TR LT,

A) KATREMBEITVWEZYOBREFEOINLTZHW
7-%% . SOAP ffka AJIL, DILTEARIFHE T 95,

B) RATREMBEITVEEYDOEEDOINLTZRHN
7% SRR E AL, IVTERAEE T 375,

C) RATHEMBETVZELAOBEOINLTEHWV
Tot% . ABrisfRa i EA L, FIR%IC LT %
RAFHET 375,

D) RATHERIMBEITVELYOBEZOILTERN
Toth AR YT A — X EBGKL, INVT ERIFHET T
Do

E) RATHEIMBEITVZLYOBEZOILTERN
7otk By hA—XEREGL IV T EREK T T
Do

FNENDLFIAITHONTL AR 2 [FFRITLIZEZA, v

FUA AROD L 2 Bl F R OILICIABIETEM T2
EMNTE, v FUA B,C TIXANMIREISEE DO A2 H
BN, BEFE CANLETHF AN ELW A AT TEZ2

00000 38(Suppl.),2018

(F1E B FAERBRESFMAR)

313



2-F-1-402-F-10 00002 O0000000000000000000000000

Mot VA D T, By —EEEHNTOYY—E 2—
DOEENTEP, v~ T AL DBEN L E Lo, £, F
7 CH 2 ERET A5E . B O RICE b THERIZE
DEMEEATIZ LI DT | 7 U A EEATH KV R A3
DD ST,

5. &%

BRIEDTIFANANL, —EFRRR RV RT3 ME
IERD I RO A FHESFT —R—R LI LTV 2D
FEHFHREE S 2D, ZAUXLATH RO R L —FT 5, —
JEREICED BEREIL, SRIOYFUATIIEF DA T
SERECEIZU T UA LD, F—R—RF o~ ABEN LI/
ST FIFBRE ol AJTHFEAT 5 GUI RS ORRIER
BT xv 7 MRS 72 8l RE LT B B E A
7D HCTERBTHOIIHNEER LD R TETZ,

TN OxRELT- SOAP L8k, BNk, AR H
FHEEDI D, SOAP LRI Ih G MK o7z, ED
FERELT, oo 2 FEHEO T AT~ THUECE R 5.
WEFEN <, ERGLERFFA O S W EILOFIERZET D,
—J7 . SRRSO A BRI I LB T ONEIC2 D
TENSENTZD, G FRETRETHILENL NI EHE
R E N E Lo T b B BND, ARFFETIL, Bk
AT HELTITURY —EREEA LT, AT Tt
TVIADEF B AT LEMEAL TODD, KVAT L&
BRI DICHI=D, A—H—OHERNT TREZEVCT
HRFEME AT o722 A RERRRE S DMESBIRBLE D DL AN
FETHOT=ZEMBHBRT G L TR L) T2, A= —
BIHOEABREEDA TIX, ~yREy R UFENSIZET
BTl AT DRERMEE DL TNDHEBE 2 HILD
M, FCAN—RT =T B C/I7U R —EADIEI N E R
A E N E LN ENDLE BB TURY —EREHLEL
TERATZEELT, AFTHE O IIZ OV TIE, fFlE
NI R—RITHBAL TWHIEDND 57.8 FI455EWI 43
WA (B ARTE AR Eh s HARGEY — 7 e 1
s 70 SCFINTKL, FFRATITIL 6L.2 FIrTHE
ASIDFFHRHNFE R LA~ T2 28, RERZEITRO SN -
72 HFIZ, SOAP FEEKIIF —R—RDATIERED 53~ T
Uz, ZAUE, SOAP GEERA 3 FEIED 7 X A RO FRFAE HE Chx
HIRVME TH T2 ZENETIEEEITEEL TWDHESZ T
5, FEEICE R T X AMEENTENR LT EROT X AN
U= L2 A LT SE T DT IERT L T 7y
FMRE -7 DFTIER, AJF At T2 BT 5, EVHET
EnNEnote, £, EBRICETIEMEEE T o723 Ml & e T
U7 LIE 2D, TXAND —ED A EAEIE T DD I HE
FREEELAEALEZE0, ABELORH % L5722 TFT
IEVEZEICHERA A D Do T2, EVIOEIE NS SN2, ZHHDHE
ED, F—AR—RANNZH T HEFATIOEN IR E7
LOTIHIRNENIE X FHLTED, LNLARNG, 2B
DFEVWFEL T, ZNETHRELOMTFENESLCUHHNE L2
D THLTAZLIRETHY, ZLOBFAK T HITHEN
HLAANSLEEL COMREEZ TRREIL Qe ToLE
IZBEZR DI, PR H > TH & FE L7200 — B Thh
LHERETHY, iR T 47T —a W DO THEB L
TR EFTHE CERNEE 2D,

LFFERIEICOWTIL, BRI ES U4 THIEE S
DI TENEEATZ DI EDIREN T, L L, B AL T VA
T LD ATTEE LT FANA TSN TV AR Z o 0a
VIRIRY I A VANRY I A BT A7a—)LinE g4 7y GUI

314 0380000000000 38th JCMI(Nov.,2018)

L TSN TG, ZBE R THE R T2 —DffEL
T BT EMBIIZ AT RETH D, FIEF KR DD DD
BEL o CLEN, EEMAICB I 2EBIRICHF S Lk
W, F2. ANHEEHNG GUI EB5h4 DR EH1EE — b7
DHIENTERNZD, BHEICEI T~ N R 505
BHDHIEMD, TRTOET AT EEEZ T F TITHIZ X
BEATIIRWEE XD, LnL, RPADFHE THDIR U HE
DR L ED AR TIE ATV WEBERTETLHZ
LCEFINT DY OBER ETRRZESC, HEEBRE o)
L CRIUCEZHIRT S, 28 RS VAR E
FTHUTHEHTHHEE 2D,

S%IE. TAEANZONWTIE 9 HI0BEROZERO®
FIARCH KB EBZOBE T INTIRICERE L,
TR Z1TY, ED%, NBRERES T A LKL QO TE
ThD, TEEIEICOVTE, IREFHLBESTIADOR
ELEITV, T ASZRLO RPA DAZSATUCHFEL ., 1#
FARHE 2TV RS E AN ECTRET DN ERAT5F
ETHD,

6. #5Em

AWFFETIE, B H AT R OE IR AT OB SR
EATo7, HRANTZIRIASICEWTH 0 E AN THY
SBREN~DORBZIT TETHD, & A RIET, MR
EBTTIVAZHEREIL, B BREELZIZOBROb O
FaARORIERMNBLT 2, TR AN, EFRIELZE
EDAV YT Ay BB LI A TG HEICA L AT b7 i
THILTEBBRIEA~OHERNYIF TED,

SEXH

1) Tobias H, Enrico C. Risks and benefits of speech recognition for
clinical documentation: a systematic review. Journal of the
American Medical Informatics Association. 2016;23:169-179.

2) TERAL, /INRIE, SRR, B, HEREL R —MERIC 3
FHE R AT LOFRVE « T T —Tar kBRI E bt
B2, AR E5E. 2005;65(4):384-386.

3) /INEILAREL, KEPERA, TERRE, H. HRREY — & s
AE IR CTOL R —MERROH AEIZ W TC. ERIEHRT.
2005;25(1):29-35.

4) I e, A5 HE, SRS, kHR =, A2 — DR
LR —MERRIZIIT A ARk A7 LD 4 AMtE— = ik
7bU =7 AmiVoiceZ FVW o fEf—. (LEX.
2011;31(2):158-164.

5) H b MR, & A, RHE ET, b B A IO E T E
LR~ OIS BT A LR, 2R 28 [0 IR I W E
A R, 2008;231-238.

6) BEGETR, KRR, GHERIE, $aAROC—RE. AR
LR AT DO ONT, 5§ 28 [FIERIFRFES
HA KSR ICEE. 2009;194-195.

) A HEEE, BRI, SREER, b FEEEN T U7 =2 AT
VAT LOBAEEEMN. B 27 B R el A R U,
2007;953-955.

8) WIHER], BHFEM, BUFFEA, BEHZ. Frhay—xt
A LTEBAINT NS TR AT DEERRBIG TOE R AT E
B PEFRIE . 2012;32(2):73-81.

9) BHET. (YA RPAY—LOEFH : [BARERE T
AA[HE. H % systems. 2017;2017-11(297):46-51.

10) Cloud Speech-to-Text - %7 #%i#% | Google Cloud. Google,
2018. [https://cloud.google.com/speech—to—text/ (cited
2018-Aug—23)]

11) Bing Speech APl -~ F 78k 7 k=7 | Microsoft Azure.
Microsoft, 2018.

BIBMERIEFRFESAR (BIIEHAERERFIFMAR)



2-F-1-402-F-1000002 00000000000000000000000000

[https://azure.microsoft.com/ja—jp/services/cognitive—services
/speech/ (cited 2018-Aug-23)]

12) Language Understanding (LUIS) | Microsoft Azure. Microsoft,
2018.
[https://azure.microsoft.com/ja=jp/services/cognitive-services
/language—understanding—intelligent—service/ (cited
2018-Aug-23)]

13) =—H%—4#iBh | Microsoft Docs. Microsoft, 2017.
[https://docs.microsoft.com/ja~jp/ dotnet/framework/ui-automa
tion/index (cited 2018-Aug—23)]

@EHE. BFHILTPCAEE
(Bluetooth=E 7z (32U PJLEE)

( SEANBBROYA TN SEEERNTS

O RERNTTER M
FFEA SF—H =5

2 (hEFO )

4 \ = L'/’Fiﬁ

== Fa I

s FEFE o) A
DS IRT—ER _ CS 4/
EEAN BE 1 % A0

L

A1 3

RAEADT —91 >4 —TIHIE Y gg%l h
F—FAESLENTENERD ' ‘. W - te
B CEERUTFR NT—513 q _BIHILTRC FEE
FEenEn | e a0

g o

2RE

l

|

M1 EEANSRTLOEKRERL

KNDRA(FKRES
D%

B AL
FA/INALPC

B2 EFEARNVATLOERAKSS

00000 38(Suppl.),2018 315

FEIBEERERFEARS (BIIOBEFAERFRESFMAR)



