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Intelligence Electronic Forms Powered with Speech Interaction
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Abstract: In recent years, concerns have arisen over a drop in Japan's competitiveness of manufacturing. In
particular,falsifying inpection data is a social problem that could rock Japan’s manufacturing industry which is
founded on a dedication to high quality. Falisification could be prevented by ensuring transparency of the inspection
process,that is,by visualizing the process. End-to-end visualization facilitates prevention of various infractions of
law as well as early detection. On the factory floor,visualization requires an efficient low-cost identity verification
method that ensures easy traceability. Here,we developed artificial-intelligence electronic forms that interact through
speech as a solution for improving the standard work process on factory floors by making operations more efficient
and by visualizing the process. The Al forms improve production efficiency and visualize the collected operation
records by enhancing the readability and writability of the records and handover operations that are not sufficiently
supported with traditional electronic forms. To prevent inspections from being falsified,it is necessary to use widely
deployed device and verification methods on factory floors. This paper proposes an identity verification using face
recognition for artificial-intelligence electronic forms powered with speech interaction. The face recognition
function is implemented through a smartphone equipped with a camera as an accurate and efficient way of identity
verification. We developed a smartphone app itegrating the identity verification with Al forms and confirmed that
the face recognition was practically effective at the result of preliminary tests of 11 examinees on our factory floors
when their facial images were front faces without masks. The app carries out face recognition in 0.4 second and
records verified persons’ names and facial images on Al forms,which makes it easy to the trace operation process
visually. The app enables smooth integration of identiy verification and Al forms while at the same time ensuring
traceability of the process.
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Fig. 6 Screenshots of face recogntion (left) and Al form (right)
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recognition
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Fig. 8 A facial image with a cap and glasses

EHEZFEWTRIELIZSE, v A7 2306 LG8 2R
TIXNTOIEEEDARANMER AR TH -T2, BHBIEY 7 b
1%, ARICETORMERMML TR, A7 EFMLE
BEE ST 2 r A 2 METm < RN ERbig.
FIEMBED 44 BRI T 2F8FERE 2 £ 2 1”7, BT
HNZB LT, T TOMEEEBAANHER SN, #O
FZE L TiE, & 3 18%, A1 & 03 27% OFBGFERE
T ol BO LT ORI OB TIZB D LA O
DHERFS D23, HF M OEE) CIIE O IEA O3Bk K
PNDEDT, I ELGRATHDLARENR D 5.
#* 2 FIEHBEOBRRIERFEE [%]
Table 2 Accuracy of non-frontal faces [%]

EME | HRE | TR Em
18 27 100 100

5 EE

1) RAHEROZhHEM

BERRREIC L AR ANRERBIZ 0.4 LINTH Y, 1EEHIT
ARVAZRKLD Z LR ANERTRE TH o 72, FRAEN
R L7 A, o— b L AT ER AL MR ZE 3R AT
EThote. WIANEKR LA, EROKARIREZIT-
TANEZEZFIE L, RAMERRRCHRE SR
X, BRGEORERICEDL LT, K4 L L HIC Al IREICIE
izt SN Z &t =ml L7,
2) RAMEBOKEE

VA BHEE LY PEEARFIHE Ch o 72, AR
X, AlIRZEIC ié%%@%%m’ﬁo@f,vxyﬁéu
RKANWERBET D E VS TERABANC L » TRUST 2 TE
Thd, EHEROGIRNGERE L2 IEIEmRBIT S L TEN
PRRENEIE L 7o 12 2 L ITHKLT D728, 2 DO ERE
T5. £, EERBICBN T AT HRICEEMIT S Z
EMEERITE 5 TARTE R B W BT 2 M5 LiEH

Table 1 Accuracy of faces with a cap,glasses and a mask [%] mco %L A [ 5. B A T OB BT I 5 6HL)s R 7

e [ERE REE | ~A7 | BT LIRSE
100 100 100 0 100

(© 2018 Information Processing Society of Japan

Yitr, D%V, FIEREIC L DEERENLHEDEE, ik
BRI IEEE LS OB 28 L TAANMER 21T 5. &



TEH AL A T
IPSJ SIG Technical Report

ARt b OWIE 25 D THENG 2 B akmifg & L TR
L, IREGERET DI LIV RANERORAEREE &

WETD.

3) ERALM

KNMEROT- OIS U-Hitglx, BIEAThE b LR
b Al IREIZK A &4 _ﬁﬁéht. MEBIT, TTA
Mo BHEIC K A HRINTRe 7 ke CRtgk s, bL—H% B

V7 4 Ot L L CHIHFRETH D Z L 2R LTz,
4) SO
ASEOTFERICEY, FAIHTEOTHIZEBNT, v A

7 IEERCTIERZ MW 6, AAERE L TERNR T
A —TVEVT 4 E/DIENTE . 5%, ~A7EHI
B+ 2O FIEL & 2R ORNDEORBAEREER L2 X0,
K7 FFEREBR ATV AERBIS I EAT 2 TETH S.
T, EEFEICANENT D Z LR RAMROTEE 7T
L, TOWBEBLAZTHD LWV HIEREEZIENL, RIE
PE7ZT T < ZEMEHEARY — A RERIEEZ LI L
T2BIGCB T 2HMICO N THRFT 5.

6. BHYIC

AFETIE, HEFAEER Al REICB W TERRREIC L 24
NHERERE L, FRGEC L D EEBEARNHER & 575 x5
Al REEZKE LI-A~Y— 74T 7Y BB L.
FEEEOMEETIS BT, 114 DIEEHICL D TiEERZ
Fh L7z, TFEBRTIE, (FEEN~RA 7 2E5HETER
O CEERRGE L2356, AAMEEAIRETH D Z & &l
L7, BEREREIL 0.4 BPLUNTCSET L, 1E¥EFIZ—L LR

B Eh Al IREIC L AERICRO N 2 e RN TE 2.

it,@%ﬁ®$k%aﬁ@%A%E@%&%& |2 RO
THZELITEY, ANHOBRIC L DIEEERR S TR & 72
D, hL— %t)74kbf@ﬁwﬁ%%ubt a%,
~ A7 R OBICE LT LT, K IR ER
EITHITETHD.

B EIEFEBRICTHHTEVWE NEC VY a—a A
JR—=Z (RO K, NEC 7T v b 74— L X(HE)

DOEBEHRIK, BHESK, REFETOH 2 IZEHOR
ERLET.

BEXH

[1] “T Ui A fatgiE e |

http://www.fcg-r.co.jp/research/incident/ 2 2017-12-12)
BHEZ O LT — 2 24T 27
http://techon.nikkeibp.co.jp/atcl/feature/15/122200045/102300193/
(BR 2017-12-12)
M Ais S n B2 IRES VG B A B, BUREE ST Y
Va—va 0o Fxtanil Al IR ZE S Y2
2k avva—< - FAL A&V AT A N8 No. 2,pp
(2018-5-31)
B LERE ST FaIdra—F—g v —T = — XY
T 25FA&”  https://lwww.t-kougei.ac.jp/static/file/nui.pdf (IR

(2]

(3]

(4]

(© 2018 Information Processing Society of Japan

Vol.2018-CDS-22 No.9
2018/6/1

2017-12-20)
WEIHE UG O HE B s IR AT B, R
IEPNIEZH R O S 7 A Al BREE D FES AT 72 B Y A
—Z BB G )T DR — AL 224y Vol.2018-CDS-
21(3), 1-7 (2018-01-19)
X2 VT o kPRHEE R TRAMGR % Lt)%h’#'f%i&%ﬁﬁb\
oAb BB SR BT AT ) AR EE - p.16 (Fik
2543 H)
AR, WHER, R  ZOZEETL A A AN Y
ZALAT - FEHALE, Vol.51, No.12 pp.1547-1554 (2010)
WRE— N A ANV 7 A EX =2 )T ¢ fRAEHT O &
B EHALE, Vol.47, No.6, pp.571-576 (2006
SREEL - B ESBESBIC BT 230 A A MU v 7 FBEEH
DIERIZOWT : [E#LEE, Vol.47, No.6, pp.577-582

(2006

WAEAE N A A MY 7 2L Y Y 2—2 3 VOB
LJRE  NEC B, Vol.63, No.3, pp.14-17 (2010

IPA (ISZATBUE NG WAL FRHEMERERE) AEARGRAEE AN -
HAoOF5 %, pplo-21 (2013/1)

EHA - BAEREICKT 2EEIEEIFGEMIEZES - AR
AR ESEAIC 31T 5 BERGEHAN 4R 5 FEaE KBRS S'T% (R

&) R 264E 11 H 18R,
http://www.moj.go.jp/content/001128805.

FACE RECOGNITION HOMEPAGE VENDORS
http://www.face-rec.org/vendors/ Z(ff 2017-12-12)

NIST: Face Projects https://www.nist.gov/programs-
projects/face-projects (1 2017-12-12)

(5]

(6]

(71
(8]
(9]

[10]
[11]

[12]

(23]

[14]

[15] NEC:NECOHiFEFE, http://jpn.nec.com/face/ ZM 2017-
12-12)
[16] A f{= : NEC DBGERES & JE M FE], 1H LB A2

A, Vol.2013-CVIM-187, No. 38 pp. 1-4 (2013/5/30)

Okumura,A.,Hoshino,T.,Handa,S.,Nishiyama,Y. and Tabuchi,M.:
Identity Verification of Ticket Holders at Large-scale Events Using
Face Recognition,Journal of Information Processing,\Vol. 25,pp.
448-458 (Jun. 2017)

BUNBAR, REPEE, M LgEE R 2 oA R
Y TERIEY AT DT K D RBUMREA X b OF 7y PR
ROVERESE: AR YRMGEay v a—< - T/AA R
& A7 A, Vol.8, No.l, pp27-38 (2018-01-30).

BRI, BUPMEE, EHE, HHEST, BT ER
FEIC R D F 7y PARANERY AT HMIBIT 5 AGHEOBBRY
BB OIGH, HHAE%2 Vol.2018-CDS-21(45) 1-8
(2018-01-19)

MREHET A =X FHRRFE  https://www.tapirs.co.jp/face-
authentication.html (% 2017-12-12)

[17]

(18]

[19]

[20]



