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A proposal of a standard process improvement solution enabling artificial-
intelligence powered, voice-activated electronic forms.

MASAHIRO TABUHI, MOTOHIKO SAKAGUCHIL HIROAKI HATTOR],
AKITOSHI OKUMURA !

Abstract: This paper proposes a standard process improvement solution enabling an artificial-intelligence powered, voice-activated electronic
forms.This technology enables workers inexperienced in IT solutions to create artificial-intelligence powered, voice-activated electronic forms (Al-
forms). After workers input operating instructions, type of recognition results, and conditions for execution to Excel® form, they upload the form to
server and get the Al-form corresponding to the original form. Also, because our IT solution adopt noise cancelling voice recognition engine, workers
can use Al-forms in noisy places including a factory, call-center, and construction field. This paper reports that we have evaluated our IT solution at a
production line in NEC fukushima factory since October in 2015 and have accomplished productivity increasing 20%.
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Figure 1: Improvement cycle of quality and productivity on

MR

manual work using paper forms.
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Figure 5: Visualization of data of actual result time for manual

works
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Figure 7: An image of design of user experience of a standard

process improvement solution
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Figure 8: Results of experiments

tanlwa 1/3

53 B8

FREEBR OGRS T X 51T, BUBIEESHE SL 1%, #t
DFEHHEE LG S ROAEERME 2 L OBERBES M %
D ATIRE 2 R8I L, RGBS O AMEE DT - i - o
DFABMET, = 2 MEE, ApENEm b, SeEY A 2 or
EH LD R A FFE LT, FORR, BEFEFTIL, Al
ﬂ%«%%&ﬂ%ff%éf‘c74’ /%ﬂ*@“@b“@\é(l 9)

I9/v%7)~m%%ﬁbtmm77/k
7 A D AR AT ORISR TR
Figure 9: NEC platforms fukushima factory adopts Al-forms in

both assembling process and inspecting process

AITEZE L OF Fafah %38 U7 ol - EBEo/E¥Eh =M L
HEERRRIEN, AMEEDRE - EEEO RN Lo
BLE DL, HAERGE CERE L E 1 7 vEiE b
B, XVEEELEEZ 51D, O-Ring Hig DI TIX, [H
— DB THIVUIMERELE - EEEN Eodesy 1 2
VSN, MBI TAHMNDH TH D,



TR 2R
IPSJ SIG Technical Report

6. BHYIC

AFTIL, 0T/AL/Z 70 R72 8 ICT O#ERNE LW T
B D NMEEDOBEENE A, ToT 244, R ¥ %D O-Ring #Lik,
FHEBOROBLENOIEM L, (FEME - AEREMEZ RN
M EEE5 AIREOHEZEE Lz, Al REIINERDE
TRECRLOAD LR MMOFAEE LG S0 1EXE5I ik
TR CHMOERBS N % E R XA TER L, AFEMERN
b EEEBNET I E MY T 2ETRECHD. 20D
Al WEEE % 8L/ i A /D — R OB OIE RS
O - EE - SCBITEACE 2 BGREERE SL HIRE
L7z. KSL%ZNEC 77 v I 74— LR EEFENTH 1
10 2 A FEREG U, BA-7RRER 2572, BARNIZIE, ALE
HZRY, RENRIEEBOIF =R M % 1/3 ICHIE, &
BE R AL UAEPEME & ) 20%08) |, RSB O X %1
WEY A 7 B 40 (5 Ed kT 580 R & KR L 72. O-Ring
BEm ORI LAUE, (EESE - AEEORHER 22 LA
KEREL Y, EEEES/T—E2OEBBEELBITENR
DT, K SL BNEEOFF M EICERTE 2 Rett%
AL, A%, 1EkOETIRER24] & HEEE L, REEH
EBPOIEEREETE B LTYR— 2% SL %, it

W LY — 2R A~DRE b TS EZE U THEIEL TN,

B FEEEEROBARMIE VAR HERK, B 558
K, M2 HTEW- NEC 7T v N7 4 — L RE BEERT
DIF 2 IREHN N2 LET.

S5 3

[1] “Siemens PLM Software Industry 4.0”.
https://community.plm.automation.siemens.com/siemensplm/attac
hments/siemensplm/Thought-Leadership-Blog/33/1/Siemens-
PLM-Industry-4%200-Infographic.pdf, (Z:ff 2017-06-16).

2]  “IoT ICBT B[ - 77 7 7 bR Z 2 & — RITIR B EB
&) M A, www.meti.go.jp/meti_lib/report/2016£y/000607.pdf,
B PEREL, Bz v (B 2017-06-16).

[3] Michael Kremer , “The O-Ring Theory of Economic
Development”. The Quarterly Journal of Economics, Vol.108,
No.3, (Aug., 1993), pp.551-575

[4] “David Autor: Will automation take away all our jobs?”.
https://en.tiny.ted.org/talks/david_autor why are there still so
many_jobs, (B 2017-06-16).

[5] Neva Goodwin , et.al, “Principles of Economics in Context “.
Routledge, 2014/3/11.

[6] “BE HFUCEFATIEEEE)
http://www.kantei.go.jp/jp/headline/pdf/20170328/05.pdf, JE 4=
B, 2017/3/28. (B IR 2017-06-16).

(7] Rk Bh. BRI AR A 5. RPERRGEHTIRAL, 2004/2/26.

[8] %56 % tENFEME(L & TQM.. http://www.jsa.or.jp/wp-
content/uploads/1_06.pdf., HARBEHE (S 2017-06-16).

[9]1 »APENE & 137, http://www.jpc-net jp/movement/productivity.html.
A AR FEMEAS, (B 2017-06-16)...

[10] KEm—, ba2AEEHX 21 7F L P, 1978/5/25.

[11] Mike, Rother, John Shook, AIR(FR). b I & A pEFRITH &
S TE/ ) & HER] ORAKTIBEORGT2EZ K
o1, AT T2 4, 2001/8/10

(© 2017 Information Processing Society of Japan

Vol.2017-MBL-84 No.2
Vol.2017-CDS-20 No.2
2017/8/29

[12186F WA, b3 ZAPES O, SCHEBTE, 2015/1/20
[13]Mike Rother, F3EGR). ~ = Z D h Z A BP . 2016/1/26.
[14] “IE FiE © £ OFEEAEHIE,

http://ged.jp/pdf/corporate Activuty/IE-Manual.pdf

[15]dLié for, M 2Ng, #e PERICL 2 EFEOBIRELEL
72 [RFa2 XA hOZIFEL] OFTFA v, Bty
A T =1L AR — b No.242015.

[16]“B 7 Enpy TFEE ] OFEHR,
http://jp.wsj.com/articles/SB127483676221132739761045816443
31252188072, (B 2017-06-16)

[17)7F a3, LR, PR, AR, ~==27 v D AT ¢
TIRENEETFIEO F BN RITTHE - RDEN L=
VT DEITHE S A Y T AR TS Vol.49, No.3(2013).

[18] F /3« 7o — LR (KK, RO T NT 4 A7 LA KD
i CX 2% | http://www.toppan-f.co.jp/news/2013/0723.html.
2013/7/23, (B 2017-06-16)

(ORI E, NEFtE, KA%E, TREX, HEEF, KRILE,

AT 4 T DENPKIENEEICE 2 D8 ~~ = =2 T MERL
(2B DEHI~. AR E 73 BIAEERE 2011

201 30, BAMR SRR, OF BIe R AL, B B, A
b BN BAFE 2 K — e 2T by M RO
fili F AY 2 RE O RR N B I BT TR B — M & D o B
— (5B, vol. 115, No. 185, HCS2015-48, pp. 39-44, 2015/8.

R21]“BISEEDOE L D% XC-Gate ENT”,
http://www.wavefront.co.jp/system_i/XC-Gate/XC-Gate.pdf, (&
& 2017-06-16).

[22]“iPad, iPhone, Windows % 7 L v MI &k 5_2—3—L X [Hf
MR Fosk - #E - B Y U = —3 3 i-Reporter,
http://conmas.jp/product/, (Z:F& 2017-06-16).

[23]“PELAR—F+:2 T Ly MR DEBRET AT A,
http://www.hitachi-solutions-
create.co.jp/solution/feature/kaisaku_report/index.html?lfcpid=17
&gclid=EAIalQobChMIrLX53MCF1QIVFImPCh1rIQRaEAAY
ASAAEglLqGvD BWE, (& 2017-06-16).

[24] 515 - PR5FARM S AT & SmartMaintenance”,
http://jpn.nec.com/engsl/pro/smartmainte/index.html, (Z &
2017-06-16).

[25]“FF iRk > A 7 L (TENKENMAN-V)”, http://www.asahi-
kasei.co.jp/aeics/solutions/voice/,(Z [ 2017-06-16).

[26]“E FEAT 2RI H LI /EEE Y U 22— a & ANIMO”,
https://www.animo.co.jp/for_biz/vaw, ,(Z% 2017-06-16).
QR7]7RHE #F, /AR BT, BEARIRIE A SR o E S LR A
S AT DR, BARABTYSEE 49 BIRS, By v

= o ID: 2F1-3,2011/02/19

[28]2016 #F Good Factory B = HE A3, —MkttHEAN HARESE
#h2, http://www.jma.or.jp/mono/factory/award/index.html, (£
HH 2017-06-16).

[29]“A / X—3 = o — B R https://www.parc.com/jp/work/focus-

area/ TR /) 7T 7 4 O — B X/ (Z R 2017-06-16).

[30] EFEZIEAN T AT A ZEATEL OB Z 6 B,

H AR FE (KR,
http://www.itmedia.co.jp/enterprise/articles/0909/15/mnews039.ht
ml, (2% 2017-06-16).

[31]“VoiceDo i& [} 2-— 7, http://jpn.nec.com/voicedo/jirei.html,
(B8 2017-06-16).

B2 M B« MfEE T 5 A RRdEE VoiceDo, NEC £¢#l Vol.63 No.1
http://jpn.nec.com/techrep/journal/g10/n01/pdf/100117.pdf,
2010/2

[33]ARER B, )1l A, eSS 78k — o 2 & VoiceDo DJix
H, 1E#MAEEF4 Vol.2013-SLP-98, No.3, 2013/10/15.

[34]”Voyager legend”, http://www.plantronics.com/jp/product/voyager-
legend, (Z/8 2017-06-16)




