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Design Development of Honda e - Vehicle Conveying Concepts of Modern Technology and Affinity

W H =l 7 fiE?

Satoshi UCHIDA Ken SAHARA

g o hERT

Akinori MYOI Sayuri HANZAWA
=z =1 ABSTRACT

Honda e 13, i X2 DI VIS8T VYA X33 02—
4 —& L TH¥ N7z, Honda PO RPEFIBX BT HETDH
5. 10 FHOKKE RIEA, [EE L AEEMA Y — 4L

ICANEDENR 572 MART, BHOEFRIZFHFOES 23— b
F—DEI I Nv]EELR.

FH¥A iE, [Affinity & Modern] & WD SHEAEF—7 —

IZZDBEBUbLE B Z k572 /Sy r = VIR L 72t 2
PR MY A X & S72. T2 ATV TRV T EmRD
ENMLEINLIE LWRELZAL Y 2L, 244 ) v
BRI EBRT 4 =T -PRETHB. A TV TIE
RO RN ¥ 7L — A BEE L EH L 7=,

The Honda e was developed to be the best compact-
size commuter car for in-town mobility, and is Honda’s
first mass-production electric vehicle. Looking 10 years
into the future, the aim was to create a car that would
be like a partner that fits closely into the user’s everyday
life in a world where advanced modern technology
seamlessly connects with people.

In giving the design its material form, the
expression “Affinity & Modern” served as keywords.
The aim for the package was a comprehensive effort
to realize the best size for in-town mobility. For the
exterior, the design plumbed the depths of simplicity
to achieve a stable automotive stance together with
distinctive body colors that highlight the styling. The
interior expressed the comfort of a cozy living room
with a feeling of high quality.
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W eSS BORT A VD Z 4 — Ml & o 7z
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WP RA M gSy Fr =V EEEH L R0, Frikl
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% 2BOX T80 b A ZE NS HERICE 72D TH 3.

Fig. 31T/ L7720, ZOXRT 4 4 i, Hahr o
FRHEICRBERIOZENTESLLSICFIT LD &
512 100 mm %V 42 3895 mm, £EiE Camera monitor
system(CMS)IZX->T3IT7—%2FATE 1750 mm, &5

Affinity & Modern

Rich life that begins
with people's feelings
= --H'F % bl

Active choice

Styling to convey advanced technology

and feelings of affection
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Fig. 2 Design direction
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Fig. 3 Package layout (comparison with FIT)
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ANAADTHEARE R I =L & Lz, & 610, fEuEs
T % KPHCNE 790 mm X 47433 mm DA H A L —7T
IZ& 5T, Uy MY A X TP N AR R 1
HcEsk51CL7.

F7z, HNIZ - ATABEFHRDP L ETLHTHICHI L
RFNEIII, Y4 For—r 2 —HfEnTa7 & L7,

fiEIL, T— 4 —B%HEE Ik 2 BERMRE I,
Power control unit(PCU) ORI s & DGR Gt F 5
720 mm) 12k D, ZOREIFIZ—/S— =4 5 F D—f%H
B — MEE170 LU EAERT S I EMNTEL X512
Z DRI, ) 2t i A TR — o — 23RO
Th5.

ZOHMT Iy VT4 —LEE— 4 —BHREIZL ST
FIL7=/%y 7 — ¥ (Fig. 3) 1%, CMS %48 & ¢ % KA
RS ER, & HIC/Mils R 4.3 m A &M A, ik
ARZPHA ZITHIBL WG D &5 7z

3. BBEODL Y TIWEIIZAT YT THS

ZOHALAEEDBRL, [ZThh» b ORI, K41
D EV OFEL T [ 2B A2 7. ZO/R, EVICIZER
B A= VUREEEDPRD A B TIEH DA, EVTH
BTENYDHTE RS T SHREEZ B L, NOATE
IERE AR R L& %, (20T BEEOHLL ¥
VINETFHEAVITEE S 7.

31. EVASLTROTAOR-—I g ERBLARTVIIL
Ivyb
HlmERE F RO REIZ LD, 7a Yy bA == 2E

f2 9204V Y FFHETIEERADESG TEVIZED
XD T00 mm &EFHIENTE Ny T —ZRFIC
Fz 5720854 =)L N—2Z 2530 mm (£45 3895 mm (2%
LTHEEL, WAy 205y ) vy vz U CHE
P TELS VLI EEAD0, 24 YD LREDICK
5. Fhick->T, av s s aeREopizy g — A —
IN=NY D, AV TR, =L R=ZZKFEZA T ENS T
OR—Y 3 VERBTER ZOEEhEZTaR—-v 3 Y
EENL, POBLART I AERBT 220V LTy ME
WA & 2BOX & L 7= (Fig. 4).

32. VTN EBH =R E2A) T

ZZA4 YT, L= =Rk — HATEEIS
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WIAF X LYV EBI ko — kA HBEOSEIZ,
F7 35— F7 Y R ORBEMIZ B BmA L
STHEL, ZZIMMA2MA 57200244 ) v 7% ER
T MERELTTED D > E BRI, 27 v FOR
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JTHRD AR & BN 28 7. Thud, HMLERETH - T
ELHORAEN, BLARTS Yy I nshEliEZBiEL 72
DTH 5.

FrbUid, oy v a b AR TERALAMY S — 5 —
Zyiabl AT AN-TEMAEDESL I LT, BEDD
BT I 9T bENEHTIAF Y ) E—D KD LHME
L7

A3 b T =FORYIDIE, 14 P25 RELHHLZ
ENRTEDZ) VA VY DEFEHLZ ZORYIDE RN T
INANETHERTEHILETY a by —54 v NIz
B THEROTHFA VIZIETIAZE .

EVozuay b7y, —fismAeE sk 35
YA VRS RN 22T, S OHBEIZAR AR
LR THBEN A TRV — X — b BTG WET 37

Fig. 4 Exterior sketch
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W, 7992079 FEETTFHFA Y LIz, —fRIZ, # 2
TRV —Z—DAN=EENTHOBEREIZADE THER
RIMOMBIZHIRA S D, BRI IVLTHA v EELL
7o ETEZER RN #8% T ECE L Cvd. LA L, Honda e
DIYVLTIEA A TRV — & — DA, HRICHbE -0
EHEL T VILETYA V9§52 & CREREMEEE 7
Fyvat—7x2A4 AEMI L ZIUI) T THA VI
LEEL Ty v L RHIR %6 — & ¥ /- (Fig. 5).

F7 Ry 4 FYILEDRBORYID & H 280
TREBZ Koz, MM EHBETIE, F7 P& DA
FUBIMNZH D A b=V F 9 BV TN EF 5T D,
ZOEGHNAERFLESEEZB N 2ETNE T L2 H 5.
Honda e TiF, F7 Mic7asy s 2 —%48IN45Z & TY
APV BdE F7 K NINCERE L, oS #iZ %
ZETRYID A H 728 WTF YA Y EFEBIL 7= (Fig. 6).

33. A&7~ eEDTAI 12— a3 2RBT 3
Ny RSA4 8 U7aveEx—Ya3>7327

v OHE LU TEEMED ICKEEE LR TD 2,
Honda e Tl FJNEZ EmicmnzIEH &, 22
MENT DV TR —L Y X ETFTHEAL Y L EHO
FHEBLARTWENEE L L EIC, Tus s b
LTORKEEEHD DM E L THRNTH L LHE A 7.
F—HTHE, Ny F 74 MIVEANORIRS K E <, &k
DI FNLEDV 9 F UV IREGTIIEVWEF—TTY
»H o7,

ITIRD A B, WHITHRICIE S R B L XL VWD
ZHBELZOIZK L, JERUTIHICIZZ OfFEA &L 8%
WESBIZARZ LS THA Y Lz 0P U EBIED LN
EVA®DT, 41 7=y 3 ¥ ON/OFF &2 )L~ DiMillA 5
JIROKTORMBIGEZ ENTESLLHITL.

Front |

Tail lamp

lRadar lid

Rear fog and backup lamp

\l Multi view camera

Tail gate handle Multi view camera

Fig. 5 Consolidation of functions

Ordinary door and side sill

Honda e

Yy Y

Door protector_)

=)

Door panel

Fig. 6 Styling that highlights simplicity
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TV oA —DOMEERREL, BRI LED 572 HiZ 254 FLARSROEIZNE 2HH52 5 4 Fl e
RS THRABZTREINZZTHA Vo Tn 5. L, B2 2= BEH5A4 VTV T7HWTH S

EMOEF—T72BEA LI EI2KD, NEER2 EE IV =)y F &I U RHPHRE 2 PR L 722 RIS
FCEDEBEAD XDICES7DT, MEKOHIRIZE EORES VR TE AL EHRTE S L5 ICFEL

EHEkL T3 (Fig. 7). FHRE L, EHICKEA Ly P EISEE RT3

AV —andb, ZhIRBRETEHEOTERT

34. EPLEREFREEETSF v —Y Uy R B0, F—%E 5 TAEDILS LHULRETE ) v FOHH,
Honda e i, RICH 4 D4V ) VDG E T % WA RABZ XL ZOXI ICHWIRETE R
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Lens extension :

Bi-function

’ / LED projector unit
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Fig. 7 Headlight and tail lamp
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By FOMNBEIFPDRTVNIILALST Y TELTD
HEBE S fii 2 T 5 (Fig. 8).

ZDY v N, $EROHE L FMICBITELEDERIZE
FlRE L 7= B = 3L ¥ — IS A2 & > Tk, #7728
DYy FIZERBEPIET 5 7 4 LA gl hTn 5.

35 AR EI LW S KHAFIF5—

CMS i& Honda #]ORHTH 0, NEBHERSLEIE & &8
T—"6THA VEKI % ->72. Honda e TIEZ N 5120
A, RO ESIZT AR X LW E VI EZ A2 Ah
TTH A4 VHEEMD T,

9, BIFAHROMRD7=DIZ, CMS # X F7DL v X
AT Lk S L Y D O 4 F—DEIIZ g
BlE L (Fig. 946K, MOHTE 2 7IZRA B LS 1ZL
7o, EHUC, HEFE» S OEEHAOR S EFE L, W
DR7I5—1ZL, F7 2%y LM, 5 OB
RaEPIT S SITEEL T 5.

Wiz, 2RI D W TR, A REEN OB A E 2 €
RPN EZ TE DR /NS FTBHZ LI Zbo 7.
FD7H, CMS A AT, LFE2—HAT, 4 F4—
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BB &S ICEE L2 (Fig. 9 kX)), 7=, T
BAERR L, IR % 35 Z 0 25 08 S (KHIRHU IR 4 385k L
2. TOMRE, BEOF7IF—I12HL, Cdfii 10 I Lo
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Z LTI, 794 VORETH S, [AIZRE LW
2DV, NY YU VS EEIRNIZIGD, ZEER0 A h & <
HAD B BIRIZT 5 Z & T, AWEL %> T & RO
Db BFHA V&L (Fig. 9 %K),
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Honda e T, KD EZEAZSFTH D, PV T LTI -
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Fig. 8 Charge lid

Fig. 9 Side camera mirror
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RE L.

IDONATAYETFAID2 b=V, VY TILTELY
% Honda e DF v 77 4 — % —J@HE M L7z, Bi&iZ, =7
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(Fig. 13).
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Fig. 12 Exterior color lineup
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Fig. 13 New charge yellow
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Fig. 14 Conceptual image sketch

Fig. 15

Interior sketch
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BExL Ll ZORKIEADDD T 7T v o200,
EE AU, MOl X RMANEIZHR RS 572, L
MU, BMFORIZTE S5 - 2RO 55 & 7% & 5
iAo THRT, Tt O X ELWEIRE &5 7.

V= OBIRE, TBIRREREOND D T RkEB I &
5 Z&T, fEKD Honda B & 1353 5 22 BEL L Tu
5. RV TV MR ATV T s —DKSELD5
ALL7Z YA FRLZZ—=R) T FT7 -7 —4L Z M
LRICEE AT NS Z L2k, I V8o YA Zhh
By EMEKRNY —LL 2R, ZUBES>TRAS
MR 3R & - 7= (Fig. 16).

43. AEODT 4 RATL—%KFEBLAET X ML X
> hIXZIL

INETOZLITREEBHELEZZ DR, fined<
JEM BN A HIEL 2. 2 hid, 8.8 4 VY FDA—
B—F 4 ATV A4, 1234 VFDF 4 ATV —%&hjic
2/, £12EEFD64 Y F CMS T4 AT L —, BHADOD
TAAT V=& ARPFICEETSMAYDOAL Y Z PRy
FISILTHER ENTWD, T4 AT L —THAEL
XRPEE AT 22 TAEL, EREIX VT4 E
F4 =2k, AL DOHLWDERD ZHELTT
A4 VLT

ZOT 4 ATV —%FBTHI2H720, OIITENKL
SHEMIZACEEONZ2NMEE 572, 2D XS 5k
EF4 27V —BBRI VT b -5 ETIRELAS
N7z DD, Honda Hid g & k0, BEETIINIO TOR
BIEST=NEE. T4 ATV — &l 72RO S F I
MR 572728, L LAZTNEE» LAKFEEEH T
EREHR L, DUTMITEELDHBHT LI L BRI,
INDHOWRNIZ 2 2 A ) V72D, TE VI EY S

. _égz}_fff_/,

2R OFBUFHE L.

BRI 28 e LTI, 4 V&2 LA Y F2S3L B
ZyF ) L77e®, BEHANORE LS IFTns &
Fiobhb.

VY IZHd BT —TADEIICERA D, KFH-HA
DORHFH S F L, HIZHEH O 7280 OREB 2 # & o
IETTEEL, EFFIITAZT L =D 9 FIi )L
EIETRHAICL, FOUVSEEVTHRELRTVWE
ReT a2 L2k, BEEVICE VS HHVWE 5
(Fig. 17).

ZDXAIZ, Honda e DA Y7 ) 7 FHA ViF, BOM
DRWEBOEZDOBEER T RE, BT HEE 2%
BICBREEBZLICTEbo 7.

4.4. FMEFD L LIREEH

HIE T 7z, IO TR OIS %354 U 72 21 5
B EFTCEHET S,

FTHEEHDO S » THRLL =20, ZD 5L DR
ISR+ =2 ZL—HHE LTW5. ZDHA VA
P XY F)SxLEby 2 —ayy = )LOBIZHAEN
BEMERTBBEND 572DT, AV —Lhr5DH| %
HWUGy RN E =& L7z 7277, ZDOHl- T % —fik
W) 2 BIIEEREIS T2 &, U — 2 2N —KRIZHCH 725 T
BHNEE 5 Z2TCLES 2N THEINZ. 2 2 THSFEP
NaEZEPOVAFEHEOZ NSy T L -G8 T 5 Y
vEL, 2T v FEANS Z L TEHEEHOMRBYEA T T
<, R7Z2HO PERERGI M LREOFAD ¢ B &7
(Fig. 18).

L —20WE, A VA LAY FISIL DRy & —
au7Ryy FTHD.

ZHEHEEUL, MR LT A 2RO H TR

Fig. 16  Front and rear interior designs
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Ty MR EEDIMERD ST, 22T, =M ERU
M i U 7= A R oy P 2R L 72,

THIZE ST, 27— b7 x v EORE & - 88
LAENSGIIMIL THEL 2 ThL, EffhTe 72y £
itz ez 22 enTES. BEhithOZ~v— b7+ v
I3 Android Auto & Apple CarPlay 7 & THAETBETH 5

(Android Auto 13 Google LLC O&fET9. Apple CarPlay
1% Apple Inc. DERETT. ).

7=, IS O — ZOVEOELY [ L R 512
DWTHBZHENL NG DD, Bl —MicE LTI
AATREL L, o T AVWERGE EWICLD T LIAA
TkiT5 &>12L 7= (Fig. 19).

Fig. 17

Instrument panel

Fig. 18 Cup holder

Fig. 19 Central lower pocket
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Z OO, 2D XS kit A BAaER, My
SHEBBIZHE L 72T %A Vid, REEAIZOVW T XDHEL
ARG AR T I ENTE .

45 H<HY EBRBASVWEEBXKRLZAKRBR/ XL

VYT =Tl {0 &KL 85 PEAEEGN
EFET 7280, KEF SHFILIEARYS L & #BR U
L7.

AEWIE, WO EREIZE XL fibhTd Y+ —
Fy FERAL, AEEMELTOYVE Y SL -4 %
MLz 2612, #oasENRS Z & T, HREAH
OHMEEAEVE L. KNI, 74046 ThHD K
Mo, KHOEEN S 5 WM& E T IRMIZKB L2 Z
T, fiEN S EAMORDUL D EIK LB ENT
XD, SFKILOAFIE, TAATL—DF y FEREOLR
FTEE, MANORHOMD AL S KREEL 72 L TREEL
w3 (Fig. 20).

46. EZVECTERRTZ 7770wy
MR L1244 T T, BLAR T flE DKk

WTFHFA VEBRLTWS, 22Ty — e FT7OERM
AR, BORED B B AT VOO T 7T v o E
L7 %72, JBADD 5 PEBEMAEMHHL, 7L —0
RO R = 3 VT, BEXVEY) Y Y SN A
7.

U= bR MRFIFEOY A P73y D227, KH
BIZHDETT 5 VICHE L. i, e LTkb
By — FNL MR, 2 S ORREEMICE, e F L bt
Ty e LTOREIEMNA Iz, 7'V —OREITHED
RW7owryr7rey ME, ¥y P n2ltE —EiEep,
T X 7

F7Ry— bO—#ICIE, DV rDZTF v FERL, R
ZHIZEUL, BEIWEL 7V EAL ¥V & L7 (Fig. 21).

5. mmH 5 DRE

Honda e i, W HAR &) —ODHGDADIRGETIE
o, MAMZEHED 5 ADHITHL ZenTE
2. ZOHIZIEHAR L LTCOYIZESR, 754 YEMD
ZHLEEN T3 (Fig. 22).

Fig. 20 Wood grain tone panel

Fig. 21

Expression of living room
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& &
reddot winner 2020  reddot winner 2020
best of the best car design smart product

o JDA

DESIGN

MUS E U |\/1

GOLD

Prize Country Awarded in

AUTOBEST 2021 Awards — ECOBEST title Europe 2020
German Car of the Year 2021 — overall winner, ‘New Energy’ category * Germany 2020
Red Dot Design Awards — Red Dot: ‘Best of the Best Car Design’ & ‘Smart Product’ ** Europe 2020
News International Motor Awards 2020 — ‘City / Small Car of the Year’ UK 2020
Autocar Best Car Awards — ‘Best Car Tech’ UK 2020
AutoGids Best Car Awards — ‘Small Electric’ Belgium 2020
EuroCarBody Awards 2020 — Winner, Volume Segment Germany 2020
The Les Numériques Digital Star 2020-2021 for ‘Connected Car’ France 2020
Axel Springer Motor Awards — ‘Best Design’ ** Spain 2020
Denmark Car of the Year 2021 Awards — The Innovation Award, The Car-Joy Award Denmark 2020
The Best of Moto Awards — Alternative Drive, Design Poland 2020
Automobile Awards by Motul — Design ** France 2020
2020 TopGear.com Awards — City Car of the Year UK 2020
‘Most Exciting Novelty/New Car’ from Vezess.hu Hungary 2020
JIDA Design Museum Selection Vol. 22 — Gold Selection ** Japan 2020
Japan Automotive Hall of Fame — 2020-2021 Car Technology of the Year Japan 2020
2021 Women’s World Car of the Year — Best EV World 2021
UK COTY (Car of the Year) Awards 2021 — City Car of the Year UK 2021
World Car Awards — 2021 World Urban Car World 2021

* First award to a Japanese car ** Design award

Fig. 22 Awards given as of April 2021
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x4 % Honda D EARMEIED—D LS 1%#E & - 7.
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HI) VEORFEATELENEV LT, 22 O
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hzE51I2Em» 3R, BlIE— 4 —I2 &k 2 % Em5KE)
%Tﬂvru~$ﬁ77vb7¢~A,kﬂ?4x7V~
7 & D Honda #IDFMERM A, 32782 b4 A ZI2g hh
HDETHLAL LS ERH I,

—Ji, THFA VT — L3RR - FIt k5 THES
*Lf: [Affinity & Modern| &\ Hliah» &, [Jeiedithin

WZHDRIN= b F =D& BN~ ]EHgFANLH
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XBERET KN4 207Ky b Ropot DEFZE

Development of Ropot, Traffic Safety Advice Robot

o ! £ S~ I R ISR I
Tae KIKUCHI Satoshi FUJII Junya KUSUDO
oM Kk W # WO R B &>
Tomoya AMARI Kuniharu WAKATA Yu SAITSU

=z = ABSTRACT

BT OZSEHERIE, AARTIE 7 RRAEE L TE 0.
Z D78, INFRIKZEFEOREII N 2 B REBED—
Bh& B35BT K234 210Ky I Ropot ZFiFE L 7=,

Ropot IZI3BHEBRE & 2 A MR A Fi7- 8 72, BRI, [R
SRR ) v A ¥ R [ AHER) ~ A4 ¥ R R0 R D B
BEl D =D DOBEMEEN S F TOMB I W TSH 3.

IS OBBEFZBIO 72812, EREE ONE R A AT g 2«
AERMINHEY 27 4 BB MEOEW I ) RL —
ZEHOCHREB 557, ThaREIZE > THLAD
bLMBET A v OHRICID, 2R 1A L X w7z

HEBRS, FEEBRE 0 U T, BEMAE & 2 A VERRE
AU, Y, FREAREICRZIT ARG, SRR
T&E /.

In Japan, seven-year-olds experience an
exceptionally high number of pedestrian accidents.
To address this, the authors developed a traffic safety
advice robot, Ropot, to assist the teaching of traffic
safety to children in the lower grades of elementary
school.

Ropot has educational functions and receptive
functions. In particular, three of the educational
functions, known as “check point remind,” “backward
check remind,” and “check point result review
function,” have not been found in any other device up
to now.

To develop these functions, the authors used
a global navigation satellite system with high-
precision positioning and millimeter wave radar with
good environmental robustness. These functions are
contained within a partner design that is appealing to
children, which enhances the receptive functions.

At an educational trade fair and proving tests,
children, their guardians, and school personnel
responded positively to the educational and receptive
functions, and the effectiveness of Ropot was
confirmed.

1. 13U®IC

VAR, PR O KO, iR T2 5417
DIV — VEESFAL TEEB DB W > TE TS, Ll
ARG, BARTIEBITHORE R K 2 50513 7 5k
RAEMLTEL, WD 7T & EFIh T3 (Fig. 1)
W ZOERNE, DG ORES KRR S BOT & B
NT—ATE M ZED LTS D, FEOFREE T
Khmn—& 2 (Fig. 2) 2.

YIA4 T )Ty g vy A —

E-mail: tae_kikuchi@jp.honda

A R

https://doi.org/10.69239/hondatechnicalreview.2021 33 2 2

Honda 13 2030 4R ¥ Y 3 V¢, “ZEIHN Y vtk DIl
)= F3507 LB Tn 5. BERIIZIE, TR
bkt e] A EZBT 572912, [AOREHITEE) 74
ORI B AL 2T L WS ZO0HEHRE M &
BNRS, RAENDOED f#A%ER Y 53 (Fig.3) .

WL AEDIEEIZANTH 5. Honda TE [ ADEEST 1A E
D7 DI MR ELEH 2 AFHIRICRA 5L ZATEZ
BoTWB, LA LAME, AFRiRO T3 Z D17
YL, BOROKZEDHFNFFHL2Z0, k% L THIC
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KOs ELMBREDN ORI HERL TV, A
BZEDOHIZHEH L, BRTLEWA S RSB RENDITE)
EZOETHEHOVHXEE Z LT, BREBE DM %
ZhIVATLE L TRMRET K34 20Ky b (UUF,
Ropot) #F¥ 5 Z &£I12L72. Ropot IIZARIKT /N4 2 (MU

No. of casualties (people}
2 &

4
7

4 T W 13 W 19 22 25 18 3 M 37 M0 43 4 4 52 55 58 61 &4 &7 O TI MM
Age (years)

er
under

Fig. 1 No. of casualties from pedestrian traffic
accidents (2011-2015)

M Commuting to and from school

[l [EPlaying / visiting

[Mshopping / strolling / tourism / driving

[other

No. of casualties (people)

tor 2 3 4 5 6 7 8 9 0 7 1B s
under Age (years)

Fig. 2 No. of casualties from pedestrian traffic
accidents by trip purpose (2015)

Safety for Everyone

Aty
- -

6o

PERFORMANCE
OF MOBILITY

-- TECHNOLOGICAL
DEVELOPMENT -

TRAFFIC
ECOSYSTEM
== COLLABORATION,

DEVELOPMENT OF SYSTEMS
/SERVICES --

m

HUMAN
ABILITY

- AWARENESS-BUILDING
ACTIVITIES -

Fig. 3 Enhancing joy that comes with freedom of
mobility while pursuing zero collisions

T, Ropot¥iR) &2 5% F, Z~v— 1t 7+ ¥ ETEIfET 3
TAVr— 3 VTR I NS,

HIPHER DO B L VE TR Y — VISR D, 7 OER TR
EMETL, BAEKREE ZEURELED, T4 V2 FD
T Ropot IZFER L, EENTR AR 2 £ TONE %A
T35,
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FEAE» L TR ZENEETH .
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MiAnESOHADZENHEETHSE W, 72, (AH) 2@
KR AE Iy 2 =12k 3 L REOTHZHE L T
722X, H B RE O A 2 TRE A DB L
THERENRD D, & 51T, FEIHEER E REE & RER
—HEIC B E, REELAREORE AR L A5 Bk
IZHABZENIRNTHZ Y. Zhor b, RARR
DI=HO g2 WEIZESE 85 ke LT, fi#
ERRBORRIZADE TR K LIEET 5 Z & 23%%E
MThseEZ7.

L Lahs, RGP EHRNHEOWFISfF T Z
CIBERICIZE LY, 22T, WEAOYD TOIRER
BHEEL, REOKEICAOE B REEE & REH D
S, g H ORI T E MRS 2 b OFPENE & o
g 720080 LY v 4 v F &, REMRD =0 D—E
b IR O REEA I AES Z LT, REDREICADbYE
RO UBEN B I KL EE AT

D& mRE 2 ME A S 72012, B0 RARREK
AREME L, WEITESRABHESLTE5H2 LT,
VYA Y RERBERBIES ZEIC L 72, RAEMBE
T IR A 0 R LR B EE & R R ) ~ 4 v
N, 5 T B I U — s b A g 0 R U 9 B RE &
BIMR) AV FEe Lk 72, REOTH 208,
R L NSRRI AR T 2 BRE A kDD
BreL L 7-.

2.3. RERME S HE L ATV OEE

BHOB TR TRIEIIEHAFITHE I TESH 28I
X, BRI, R, T LTERICRTIAROhSEDIZL
5L TEE BB,

9, WEICHIZHE T CE 59 2010, @izl
DODHEMBIZE S BEVE SIS, BHRAVNI»PODEETH B Z
ENMBETHD, X612, FOWEIZBHEIZEHE T 20nE
BoTE5695720I10, T2ADTEARADFIZFE ST S
FYIUAEBEIILE, ZOES AT ZAERIZZL
FAEL, ¥ v 77 2 3FEARLHITTHL, HISZIE TR
FoTKNBEHED LS BNEDITITHE. Thiv2BE
12, JHICE BN D &5 aGEEEHIEL 72 (Fig. 4).
INEMET A v &L,

XIZ, Ropot Z#REHZIZRITANTE 59 728, NEE
DRFEAFHEOEEOMEL I Web HEL B Z 5572 £
HHE LW PP OREOMT BAAMERREE, L E) %
VTN EAL LIHERRLIZNE WS EEN L B T L bh -
2. 2D, AV — T x Vi EOREEIF-> TS
WA, REOBAEMECI TG 2R Cx 2 MiEL S
DT TN =Y a VBRRETHDEEELT. £, RiEH
B ROBEEAS THO ZWEWI B0 D, Ri#ES
2B REEHE #TE 5 Z Lk, REEOLESINEMRIC
JBABZEIZEBZENbIr STz,

X510, WENEHOES T Ropot SiAKZ2HHT 5728
1213, NERIZ Ropot i KD BIRAEZZITANRTE 6D
BT ELRW, 2078, ¥ EIZ Ropot Wik A
WEOBEOCHEEIZR S WL S, KN TIE Ropot JiR
DR % — IR 2 BERES MHT D 5. Z OIHEE Y A
LY MEREL L 7=,

Fig. 4 Concept of Ropot device in first grade of
elementary school
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(9) (3)-(7) LFAMKDFIETTKT 3.

(10) J 1k, RAETMRD -0 O — = A2 RAah 5
RitH L RETRMEEIIOVWTIRDIES (RbK
D HEHE) .

(11) (3)-(10) 2K L, REMRITEH E2 SO 5.

KEOBKG L DEEH7 Ropot 123K 5 5 BlN &%
BEDOBAR A Table 1128 d. kLI, Table 1 1248
EHEBEIZFED N T, Ropot 248719 5.

Table 1 Relationship between points of view and

functions of Ropot

Functions
Check point remind
Backward check remind
Check point result review

Point of view

Educational

Partner design
Departure/arrival notification
Current location confirmation
Silent mode

Social receptivity

3. Ropot N EL

3.1. Ropot D X7 Ln

3.1.1. Ropot ® ¥ X 7 LtERL

Ropot i Ropot ik, 29U F, 2Av— 7 x v ETH)
fE§27 70— a v THRENS. 77 ) r—vay
i TAT, PROME L RAeMRMEE 7 7 FICHE
$%9 5. Ropot A ldZ O & U UL iERd i ) <
4 v FH¥Re% BfE <& % (Fig. 5).

3.1.2. Ropot ik

Ropot S A I3/ NERICFEDNEN T ¥ F s g L
THHL, B8 REE T 720D v 4 v FIERES X O
ELE R & AR T DR AMERLD 72 % O —IRpE 11 g i
#7279 FNTy7a— T38RO =Y 7T
IR % Fig. 6 IC EEEAL % Table 2 15T,

Ropot¥iKiZVF oAy )Ny T ) 2FEPFE L,
CPU, &ERIN R Y 25 4 (GNSS), I V&L —4, 1l
g/ RE Y Y, T ABEEY 2 - (LTE), k¥
E— & THYK L 7=,

Point/Area data
® Home/School
@ Notification area
@ Safety check point

Behavior data
h. Current location
® Route history

@ Momentary stop

Clowa (@5
Remind

Fig. 5 System configuration

Table 2  Specification of Ropot device

Item Specification

Size (L x W x H)™" (mm) 81 x 53 x 59
Mass™ (g) 170
Continuous operation time (h) 3.5
GNSS receivable signals GPS

QZSS L1C/A, L1S
Data communication system LTE Cat-M1
Millimeter wave radar 76-77
frequency band (GHz)
Charging connector USB Type-C
Dust-proof/drip-proof Equivalent to IP44
performance

" Except for attachment part

Ropot SiARIZ/NARIRAEN T F e B LT
THRZLAMELEA X, ERELE Ny T VAR
Meat3 2 720102, /INEAEDOBEEIFBIZ DWW T Web THA
BB kol ZTOME, BEIO/NEEOEARIIZ 5 B
KZRES50 7UANTH R e nbhr 7. -7, —H
OFERFINTE FREDET100 53 Lz, ~HORER
NEZELC, _HEO@E» TREUN AR 508
12, EGEEIERFREI 210 3 & dRE L 72, £72, Ropot ViAK
DFIE L T B RVLTIINIHREE / FEE v v 3 & - T
IREERIL, WEENEZMA72Z2Y) — T E— FANAH)
MNZRAT X2 HH8RE A FEREL 72,

2759 FEDMEIZEKB/s LIGET S+ 720 LTE
Cat-M1 ZHFH L 7=,

FEIAL T 2, BT3B RELERDTICTE D &
512, USB Type-C #FRH L 7=.

PP e RE L, v O RN R B DN &
JE LT, IP44 HYIZED 7.

313. 77— 3>

7 7)) r —3 3 Vi, Android OS FE (Android i3 Google
LLC ORGETT.) THHET % & D& HilfEL 7.

GNSS antenna

Receivable signals
GPS

QZSS L1C/A
QZSS L1S

Vehicle detection sensor

Millimeter wave radar

UI LED

RGB LED x 4

Remind notification

Vibrating motor

Battery

Li-ion battery
QZSS: Quasi-Zenith Satellite System

Fig. 6 Device configuration
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T, PR R EMRHS OB E I REE N B T W,
BT -MICRBREEHRERDDI I E#HNIZ, 75
T4y 2—HFA Y E2—-—Tx2—Z (GUI) D#&itakZ
Ko7z,

A A VT Ropot iR D BUEN B R & Al 78,
AE, AR &R T X (Fig. 7), #ob4 2R 0K b HEE
RLBHIEIEIZ A =2 =2 5 TE S X512 L7 (Fig. 8).

3.2. EKEE

Ropot IZIFEEHEICHT 26842 = Dfii 2 T 5. KAl
PR ) 2 A VN, BATER) v A VN RO R D FEREIC
DWTHHZT 5.
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Fig. 16 Ropot current location
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Fig. 17 Hands-on exhibition of Ropot
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Fig. 20 Outline of experiment
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awareness one month later
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Short Lead Time Development of Customized Vehicles with Preventive Measures for COVID-19 Infection
- Social Contribution through Swift Provision of Vehicles -

o R
Toshiyuki TANAKA

R EEs!
Keiichiro NAKAO

2 F

COVID-19 iZx 53 2 FR I, R % KT 5 7-
W, REEWOAFM &P L 72, B I3 DN D
b B R % FHRHEE 2 & AWHk 3 B BRI, EHEL TN\ &Gy
ERIEST AR AT L, h e M7l AR A 72 &
FEHWOR N 2 2 @M TEHBERAMA L 2. Z OFHIR T
DR LR D 728, REYLIE Tk & U CREAT O Hilj o &
BEREENIC 7 7 v b BRREEAED (1, ko7 a0
RREE AT 2 & 0D & v FIL SR BRI L 72 &
B IEBSREDAEIE & 25 2 FRBERI T2 D2 IZ HEE & L 72 F-1fi
FEOEPHBAE 2.5 Pa Ml 1%, %+ Y OMKEEN T H
D128 /h P EAFER L 72, 2O % 2020 4 A2 5
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ABSTRACT

Honda has developed a vehicle for transporting
infected persons in order to support local governments
and medical institutions responding to COVID-19.
Honda first developed specifications to protect drivers
from infection while transporting infected persons
or persons suspected to be infected to medical
institutions and the like, then incorporated the
specifications into an existing production vehicle and
delivered the infected person transport vehicle to local
governments within two weeks. In order to develop
and provide the vehicle in a short period of time,
simple infection-prevention mechanisms were adopted.
These consisted of a flat partition attached to the rear
of the driver’s seat in the existing vehicle and the
ventilation functions of the vehicle’s air conditioner.
Infection prevention performance indices were the
differential pressure between the spaces fore and aft
of the partition and the cabin ventilation capacity. The
differential pressure target of over 2.5 Pa (standard
for medical operating room) and the cabin ventilation
capacity target value of over 12 times/h were
achieved. Between April and December of 2020, 158
of these vehicles were assembled and provided to 25
municipalities and prefectures.
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Fig. 2

Inside view of vehicle
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Unmanned Vehicle Transportation System Using Pair of Thin Robots
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ABSTRACT

An unmanned vehicle system that transports
cars in place of humans was devised. To enable
application to a wide range of vehicle types including
those without automated driving functions, vehicle
transportation robots that are not constrained by car
body performance are used for vehicle transportation.
Additionally, in order to transport vehicles even in
limited indoor and urban spaces, the system employs
a pair of robots that move freely underneath the target
vehicle, lift up the tires of the vehicle at the same
time, and cooperate to achieve free omni-directional
transportation. A prototype of the vehicle transportation
robot was developed to verify system feasibility.
Operation verification experiments were conducted
using the developed prototype in a limited space,
and confirmed realization of the desired transport
operation.
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Example:
Renovate underground parking lots.
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Fig. 1 Prototype of robot
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Table 1  Specifications
Weight [kg] 80/ 1 unit
Forward speed [m/s] Max. 1.9
Withstand load [kg] 800 / 2 units

Actuator Wheel x 4, Arm x 2
Motor Type Brushless DC motor

Performance [W] 260

Type Li-Fe

Batt
atery Capacity 24V x 36 Ah
CPU Renesas RX62G
Control period [ms] 10
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Simultaneous Reduction of NOx and Smoke by Divided Diffusion Combustion
Using High Dispersion Staggered Layout Nozzle
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In order to realize extremely low emissions with
diffusive diesel combustion, a study was made of
methods for smoke suppression under the high-boost,
high-EGR conditions that are effective in reducing
NOx. Divided combustion that combines a reduction
in the injected amount of main fuel with premixed
combustion in which the amount of fuel injected
early is increased was adopted in order to reduce the
rich portion of the main diffusion combustion, which
was the main generator of smoke in conventional
combustion. The adoption of this divided combustion
made it possible to raise the fuel injection pressure,
which had previously been limited due to combustion
noise, and a smoke reduction effect was confirmed
together with the effect of divided combustion. In
addition, a staggered spray layout was adopted in
order to reduce dilution of the premixed injection.
Combining these methods achieved diffusive diesel
combustion with extremely low emissions, and
reduced NOx by 40% while not causing increases in
combustion noise or smoke, or reduction of thermal
efficiency relative to conventional combustion.
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Table 1 Transitions in emission regulations in Europe
Euro 6.2 (6d-TEMP) Euro 6.3 (6d)
Year of enforcement 2017- 2020-
Mode WLTC and RDE WLTC and RDE
NOx regulation [mg/km] 80 80
NOx CF 2.1 1.43

WLTC: Worldwide Light-duty Test Cycle

WRINBE H 2 R O AR & Table 1123, KR
P Z BT Euro6.2 % 2 UJ D IZ Real Driving Emissions
(RDE) B A S Wz, E2RINEERIZX S &, Py
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Table 2 Test engine specifications

Table 4 Experimental conditions by premixed pilot
injection amounts

Table 3 Calculation method

Number of cylinders 1
Displacement volume [cm?] 400 Conventional Divided
combustion combustion
Bore [mm] 76 —
Stroke [mm] 88 Tot?rlnlgjlgﬁtlon 28.3 28.3
Compression ratio 14.6, 16.1 (base) Pilot injection 1.58 6.0 | 105 | 135 | 165
Fuel injection system Bosch CRI 2-25 (max. 250 MPa) [mg/st]
Injector 8 holes, 0.114 mm diameter Pilot injection start -17.3 -55.0
Fuel EU spec diesel (sulfur < 10 ppm) timing [*CA ATDC]
Boost device Super charger Number of pilot 2 shots 3 shots
injection shots

CFD software CONVERGE v2.4

Turbulence model RNG k-¢

Spray model Kelvin-Helmholtz and Rayleigh-Taylor

Combustion model SAGE detailed chemical reaction

Chemical reaction 100 species and 432 reactions

n-dodecane (with NOx reaction)

Mechanism® 12 NOx & & B0 U 72 F 6T 7L & i
L7z, Ty vt v o V—L L.
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Fig. 3 Engine operation area in WLTC mode and
evaluation load point
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Fig. 4 Effects of premixed pilot injection amounts
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Table 5 Experimental conditions by premixed pilot
injection start timings

Divided
combustion
Total injection 28.3
[mg/st]
Pilot injection 10.5
[mg/st]

Pilot injection start| -60.0 | -55.0 | -50.0 | -45.0 | -40.0
timing [°CA ATDC]

Number of pilot 3 shots
injection shots
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Fig. 5 Effects of premixed pilot injection start timings
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injector
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Fig. 8 Oil dilution level of one-shot pilot injection with
staggered layout injector

Table 6 CFD conditions of divided combustion

Conventional combustion| Divided combustion
€16.1 £14.6
Fuel injection 140 200
pressure [MPa]
Boost pressure 172 182
[kPa_abs]

Equivalence ratio 0.81 0.81
EGR rate [%] 28.0 32.0
Pilot injection 1.58 10.5

[mg/st]
Pilot injection -17.3 -55.0
start timing
[°CA ATDC]
Number of pilot 2 shots 3 shots
injection shots

< 16 . .
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Fig. 10 ®-T maps of conventional combustion and
divided combustion during main combustion
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Reproduction of Engine Torque Fluctuation with Low Inertia and High Stiffness Dynamometer
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ABSTRACT

The dynamometer used in a Virtual and Real
Simulator was enhanced to increase the analysis
efficiency of issues and events arising from engine
torque fluctuation. The contribution of the dynamometer
components was clarified using 1D CAE and structural
changes were made to expand the reproducible
frequency range. As a result, the reproducible torque
fluctuation frequencies were expanded, and analysis
could be performed using a Virtual and Real Simulator
in the operating range where noise and vibration
are issues in 4-cylinder and 6-cylinder engines.
This bench system can be used to test analyses of
mechanisms of drivetrain torsional vibration, such as
rattle noise, arising from engine torque fluctuation,
without recombining parts. This research can enhance
the analysis efficiency of drivetrain torsional vibration
issues arising from engine torque fluctuation and
contribute to early determination of specifications.
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Table 1 Calculation condition for requested value of
inertia
Excitation torque upper limit of 1200
dynamometer [Nm]
Inertia of crankshaft [kgm?] 0.04
Inertia of test piece [kgm?] 0.12
Max torque fluctuation of engine [Nm] 600
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Table 2 Comparison of apparatus specifications

Conventional Proposed

specification specification
Inertia [kgm?] 0.15 0.2
Stiffness [kNm/rad] 270 485
Max torque [Nm] 500 1600
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Table 3 Correlation coefficient to acceleration

Overdrive gear thrust displacement 0.8994
Input shaft rotation -0.1645
Input shaft thrust displacement -0.1303
Input shaft radial angle 0.2105
Overdrive gear radial angle 0.0864
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Comprehensive Study of Solvents for Wet Process Applied to Sulfide-based All Solid State Battery
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ABSTRACT

In the process of creating a wet process for a
sulfide-based all solid state battery, it was necessary to
search for suitable solvents. A systematic examination
was therefore made of solid electrolytes and the
reactivity of solvents. A halogen-doped argyrodite solid
electrolyte that shows high lithium-ionic conductivity
did not react with a hydrocarbon compound containing
no polar group. With ethers, esters, ketones, and
nitriles, however, the oxygen atoms and nitrogen
atoms in their respective polar groups interact strongly
with the solid electrolyte and were expected to form
complexes with the lithium ions in the electrolyte.
However, solvents having an alkyl chain length with
a carbon number of four were not found to form
complexes and the ionic conductivity of the solid
electrolyte had not been markedly diminished. This
is thought to occur because the increase in length of
alkyl chains decreases the surface area accessible to
coordinating oxygen atoms in the solvent molecules,
thereby inhibiting the approach of the solvent to the
surface of the solid electrolyte. Setting the carbon
number of four or greater for the alkyl group chain
length as a solvent search index yielded a direction to
pursue for practical application of a wet process.
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Fig. 1 Solvents used for immersion tests
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Fig. 2 Accessible reaction surface area based on
Connolly surface
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electrolyte after immersion tests
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Fig. 8 Calculation results of molecular structure and accessible reaction surface area
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Fig. 9 Schematic chart of interaction between solid
electrolyte and solutions
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