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Measurement of Deceleration Coefficient in a Simple Experimental System with One Wheel and One

Axis part 3

—Intended for the implementation of the photo-sensing devices (photo-reflector)

Shunsuke FUJII *

Intended for precise measurement of the velocity of a dynamical cart, its angular velocity

measurement has been investigated with the same photo—sensing device as in Fujii[2015, 2016].

Instead of using the photo—interrupter, the measurement by the photo—reflector, more practical

for the implementation to the dynamical cart,

(Keywords

1. &

F1EEE (X 1) ORI (FHEE DORFRIZA L) OREEHI
EEARE LT, gl CEREEE S BfFr —42 U —
T a—HhHHIRD, St T KD IR E 21T

X 1 REL—/VELERTS/IFERE
ST 7=, ([ 2015[1], 2016 [2]) EBKIT =BT L E
BROYEEIIX 2 D LBV T, KO LBICEEHOhZ
BE L, JE LIz B O 22 S w5,

I a4
E@EB S
(BICRSTBICER)

X 2 BEEREREEOX
B VL, EE A LT Dm0 & Bk (n—2 ) —=

is considered.

: Physics education, kinetic friction, deceleration coefficient, photo-reflector)

Ya—HR)BEELTHY, FEROBEHGER AT

TVEAERID Z L IZGRIDHOFER i 8 0 b 5,
oY) BV ZEBEANC VA THFALT 200, 7
F N BT T LN FBRIDLE L CREIIED T2
WIZ KT U PAZ @ LT, ZOMINE %, (R,
B &G /T2 Excel 7 7 A VAET—XHIIFE=I3E > b
~ v THT T 7NN AR Twatsu DS-5104 5 X
NARL—VFrvuzra—FCLF, 4yazxa—7)

& MERD) TREAIL D, ASEBREEE OB — OB D MM,
A RS 7 < 8 BE SRR D s TR Lt
ZHWT, BEORRBLEBICHD L) 2L Th
%o ZOF—DOHEWETHFREA~DFELE 2 D20,
FEH016 [2DICB T a— 2O/ N7 L %3k 7
7o Lol HEGOIMANIHE 18mm iZEDT X v F AL
k%5l L CHgIc S S/ Ml e v o — FR (B
100mm— B 40mm) T, HfROREALS T — X IZE
0| EENET -2 EREELLTLEIFR L oo
7o Z£TC, ELEENTEE T TEX D, H D
BIFEDTTAEL LT, HEBREZD S D~DFEEL HHY
L, FEEYE L LTTHEEMRERBONMIUL - RE
b - BEEERE OIS « FMOBRIVEE X D, FHT,
SR Y ORI 2 SFRIC BV TR T 5,

& AT, HlROBEEET, Y TEEEERE
E LTV IZITH5 TRV, W O0DfE BT 5
&L o ED i EOKRIZIERRIZOND AL, o
DEGIZ LD HRA 0 B (FUIHTEE. - Be5 1 O

* —fRBER (ED)



TR TEMEHMARERSEE  (F 49 75)

o3 EFFONT LD, — RO HEgTIET Y 7D
PR SR D R, e R lialRs o Bl ORRFE
(REDRhE) &, IRENZAE D B OBIIC L D=1
F—ERRENFTOND, ZbDH P LEEN
NIRRT 5, ARIRICIIT HHIEFTRERIL. A
W DR DI TIH D DT, EBRHIFER LI
SR L@ TR, £ 2C, BRSO
DI % B INGERE ¢ THIBE L7 Reisitas
7 :ﬂ:_ﬁ « e e e (1)
mg g

(B (2015[1], 2016[2])) ZEFK L. imaitid 5,

AEORBEOBHEETEIL, K3 D& 512, 18k (i
F[12) THWTWEERM 7 + b A X T T H
(BESJ-5) 7B KB 7 + R U 7 L 7 # ' (RPR-220,

OMRON) {ZZ8H8 L 7=,
5+0.2[mm] 2.8[mm]

wr ] iR
62 = =
e o E>J el

T
X HOMR AR
;*flo-z[mrl“] zJiiO.Z[mm] D Bk

LT

- 7T
BRRA LS REEE Y
X 3 XrEryGEHE. KHE)OHHE
BRI, X4 oLEi([1] [2])olal# & [F—C,

BUWE Fi@mEAE e (T b A U H T TR B

TNT VTR
P (EARIZ380)
LM-338 oo FAR 4----- '
Vin [ |Vout VCCZ7[V]: i
l Vap) l :
1
120Q !
13300
1
-1
T
[
[
[
2kQ [
[
[
GND j L-g-----
\ . ) TabuasTR
ACTE TR EIREREBM I_"EESiS_‘a_"""I_""'i""
oo TERDBBE A4
ST aER

K4 BRET + b &5 TR IEERHERK
HEDEY B EEZ O WD, 2o
[FEE A X 2 OFEEIZT T TRIE AT 9,

L 73 N T L0 2 e, REINHRINGRE T TEDO
KERH LT, SV ARDOEFEHIIT5H#TOZ L, 74
NV Z T 7 XL, HROERRKEEZ S 2 E 01X 0 NEo
TH M TR NONIOFF 35, 74 b 7 L7 213K
YPETT7 4 B F5 U225 ONIOFF 175

AFEOMERIE LA T DY Th 5, 2 #i (1) 123 T
74 N 7 Lo 2 OVERZEHT - SR FEBRAHERE.
2HI@ICBNT T4 M) 7 L7 & & O EEEOFH
DFETE « FIRAERFS LOWMT (V7 N D = 77) DFARR
TEORER, 3 i CRERIZIT 7= PARFEBROREIT, 4FiT
TARTEMBEET D,

2. FEb~DRA
1) EEEDtE (T3 b U 7 VT Z)DSIREEHSR
T+ YT LI ET T A MERZIL BV TEES T~

X5 ZfEREDT A K

5D X 5 e A B L C, X 2 & Rlfko%EE
EHWTT A ML, Avu R a— 08
7pirotz, ZIUIBER 7 4 U 7 L7 253, 2mm 1§
DEEMISOETE RN EEERL TN D, HEdo
7291z, 5 0D X 5 2285 (@mm, 5mm, 10mm
IR ZETERYEL, 72 R L7zE 24, 5mm,10mm &
CIISUREAGERC X 723, 2mm g CIESH DGR
TERD Tz, ZORBUE, K6 D KD ITHRINRDNA
B0 &b sl « KT 5720 THY . Rl
ZOBER ST o T2, AFRASEDIER VIR LT

.
< DB A BORI=RN B> TLRAEAN BN TLES TRBRA B

b

NOLETI ROBE2mm RDIESMm
BEDIESMmm EEDiE2mm B DIEsmm

6 FBHIARRTERIC 72 DRI
T a—ROMIRIT D555, AT
6 DX HIZ, BHORNZH>TH E T TRIDED A
CTLEWEEICE<S, 207D, B EmIIHKT
H 74 M T L7 2SS TERY, Z ORI, 907
(A SHCRLE L C b afRRel A U Ch o7z, ML
T Bmm, 4% 20mm O HHE COMREIL.

2x3.14 x 20[mm]
5.0[mm] + 5.0[mm]
Lieb, ©F0, 12.6[7U1 [EHEILL QY MELLL)

=12.56[/%] = 29[°] Dsk:



BRI - HLh & Al o0 [ O BIEEER AR SR (BRI ERE0) OME 3

(2 L7 EERRR T X 2RWVATREMED B Do

Fo, ZONEIHIMZ HREEEITDONTH A
WHIEFRA T o7, FERE LT, B PN EFEIE
T DOIFERELED 2[VIRETHY . Ll EOFEE
T CEWES S EHIZIER 7 DL HIT, 7 ULARD
S DY) AEEIBIC 72 0 IE LWRIEN TE 2L 72D,

F 24601

HEEENETEHIEE
B THAYESLELN- /LR D
EREBLTRAILIZKL

[CH 1= =l

M7 7+ Y7L 7EOBECREEREWEST)
IR OIERCIIBIREEZ 2T 2[VILLF & Lz,

Q) 51 EER D5 v 2 — F OFHAIRERZED
@- DRI

560" MFICABRAREREICEY /53T, Ty
—/UA-0ne,72201,~ v b, 7RI A NLUIF [o—1) &
W50 (CHIRL, BfRcAE D DS o — 2 &3
B, WIHIET L CIE, MERICR L7228, #kns By
DOIIAN IO L T T — 2 k& < Flhiz, )

K8 57Y10 RDO=x a—XERIF)
DFo7 I 7%, X 8D 1 BlEEHT-0 5 7@&Esy
DAFUTFAY) D 2 —/ L % Bl (B 40mm)(ZREY SUF

o7l Pl ail [ wil [Excel AVUR]  RAERE
e e lim[m/s] fh _LBJ:?.‘J‘U> 0INE - T—3B5R%
0019866 0713865 30] T ’5’%?0)1&“]”,5[ jt’\é
0039125 0705159 38 -
005836 0.705153 a7
0078111 058837 ﬁl

0098074 0680271 640| EEND, AEROT—45EEYRANTYT

0.118506] 066463 7| e _
; VIOOKUP(# i, B & JIES)D

®|F(R6- IFERROR(VLOOKUP(R6 $1$6:5M$1003,2),"))
@IFERROR(VLOOKUP(RG $1$6:5M$1003,4),")
(DIFERROR(SMALL($J$6:$1$1003,06),"")

XEEE(L, yIhII7 LCHBICER LN TES

X9 BT 7{bicAVWzEa<r FExcel)
X 2 DIEEIZHOFC, BEdER & FHAI L 72 H D0 10
DT T T Thb, KT, AT —F%EYT7 v u=T

o

= PR PN PN

FNZALER(X 9 IR L DA, AL a A a—T b i
72500017< BWDAET =X EZREV T 5723 Tt 7
T 7 RHBERTE DL oz, BRANCIE
Microsoft Excel C, Filfer —# MOENL.O7=% & @
BEEMAB 2T~ bD(EH ER 0 2OV 2) 2R+
Do TNHDT =X LT, JBADON G En Y 77—
2 DRIZFoR, Bihie T — X2 OITEwior, BENE
NRZ TR EOHEOH L vt 7T T L LTIFRT D,
2274 bY 7 L7 B DSREEIZONT

D TRES 727+ b 7 L2 ZOSFREICONT,
T a—FD 1 [EERSHTZ D ONROBEELC LIRS
vt 7T 7 FrE S TCEOMERE RS, LLIFOK 10
~X 18 DF—Z L. A u A a—7FCHEPEHIIENS

1.58[V],57% /1[5 (R5TE){EEE S, BEE0.1[V]
JEEv[m/s)

0.80

0.70 X v =-0.7599t + 0.7444

0s0 2 BIER$00.07764

030 \’(

:Z: BFZt[s]

0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70

X 10 5RO a—&F DfFFTHER

1.58[V],107%/1HER (R5TE)EEE SR, REE.1[V]
EEv[m/s]

0.80

v=-0.5368t + 0.7288
R R $00.05484
. e

050 %
S

BFZt[s]

0.00 0.20 0.40 0.60 0.80 1.00 1.20

K11 10 ROT > a2—F ORRFTHER

1.58[V],157%/1[E18E (RAE) {EEE . BEEF0.1[V]
SEEv[m/s]

o K

050 %

v=-0.8943t + 0.7112
BE %% 0.08943 B %]

0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80

K12 15 Rz a—F OfETRER
ASTEIEN 1.58[VIIZ72 5 X 512, EIRERD /2 %
FEE LT~ B FENFN 5,10,15,30[0U1 [BHR ORE I



O T¥mSFHEMARRgs S (5549 75)

DUVTHHT LTRER Th 5, X110 Tl BEEERA S
CREOEI CTEL ADILD, RIMRETREL ST
— & DIEFARH 5D, K10~ 12 % R TH0 D0,
Z & A EHEENED BRVEIEADS vt 7T ZIZBRLT
WDy ZDA R =X LDIEIE, A%OFEE Lizuy,
EHFEHREHOEE 0.7[m/sIFEE) T, X 10~X 12
5%, 10 7, 15 SISOV CTHIERRINZ IR D & DT
TETWD, LnL, 30UZ7% 5 &, K13 DX HIZ,
D TEHEINHER LI2T— 2 D L) ZIF L% AL,
vt 77 7 DEFENE L LT 5,

_—y r%./s;?[w,soi"\/llilﬁi (R&12Y) 18X B8R, BB E0.1[V]

e v =-0.7945t + 0.8093

0.90 X

oo xxxx | TBIRTR$ 0.08269
0.70 \‘\\
0.60 XX HOHOOBOROK
x\;
0.50 X X>Q§<><X X
0.40 S
X X X m)o?\
0.30 X ;(
XX
X X

BFZIt[s]

X 13 30 Rz a—F DOfENTHER
DIz 5 12 FREECTHOMRRBICIRAD D &)
L 0IE, BZE LTURES 20,

F7o. 15 ROEHEHERH SRR 2.2[m/s]FEE) T
HT —F DFELAGD R HIVD, HHEEE & 220 HF]
0T sl 7z b PRSI 12 TRIE AR
r=16.9[mm], 6.97[[Hl#x/s]. ¥ 15 Ti% r=16.1[mml,
21.9[[El#s] TH Y | 1[s|B7- v 1SS 5 RO
VBRI BRI 2 AR S D & E 24, 10[ms],
3.0lms] L7025, ZiuL, M 14 OF v RAI—T)N0
WETEDL7x M) 7 LT XD/ YVADILE EAY B
23 2[ms|FEEETHH DT, IHELH ERY LA
HLZDIREF IS ZONRREINR E > TV D EF R D,

PLEMS A (T4 R U 7 Lo )
TGOy a—F OOREEIL, AL L D25y
FREEDHIR & 7V ADNL S LS 0 inHIkE D5 v+
DISEEED S < BHIRD 2 SOERNE Z b,
@-3)vt 7' 7 7 DRRIEEEMAAEC DN T
7SV ADNE S B (H—5) THER O@iE A H1E LT
WDHDT, ZONH N BEOZEDBETEOIY )i
WX T vt 7T 707 =255 TL b, 703,
PV ADKHIEA b E JCHD, K14 1%, 15701 [E]
DLy 2—H (T —)V) & 50 O 7= By 2[5 S -7
E XDV ADKHIZE LT D, D/ IVADNE |
OIX, [Fl—7 VA THRBPEDNZ SV A DSFEAE R

72BN ERSTND, FDT-DBER OB D
7= & 2 OBEEEETL) OREGCLH BN Y EEDOTERS
WZ LTIV ARIGEE Y 7 N7 = TN el H R

i = g

Seeml Time 18.88ms @+ 179.6m

X 14 FHAIENZEFEA58IV], EED
Widsn, 2T, RUET—2IZx LTEEREEZE
ZIvt 77 7 DHEEAT 9 FHZ, BT D
RIS DN TIIRD, X112 D 15 ROfKHA]
HAIRFD TR AU S ERROMERR DS FTRE Cdb 573, X1 15 D
FEREHERC X, T — X OREL ERH LI, HIERR
VUL ABREEDS R85 TN, [RICAET —HITH LT,
RIS DIRAFIE 2 A 7= D3] 15, 16 T, X 15 TIXH

1.58[V],157%/1E%g (RETE!) B E B4R, REE0.08[V]
EEv[m/s]

o<

v =-1.052t +2.2228
BE RS 0.1074

BFZlIt[s]

0.00 0.50 1.00 1.50 2.00 2.50

15 15 JEEREEARF ORGSR
1.58[V],157%/1 0% (R4TH) mEMEER, BAERE0.9[V]

150 IEEV[m/s]
| v =-0.9988t + 2.063
= IR % 0.1020
’\y X
1.50 w“ X
X
1.00 @X\’\% -
050 XX X Xx X
e — y ot
FAOBYNECT—4 g

0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80

K16 BIEEEHT-ROEEEDKT
WEEARS, X 16 TEIEEEZ&m<HE LT, X 15
THREEAREL URSRELZIZDIZ, 7SV ADILH
RNV EHZPAETE TS, LL K16 DX DT,
BIFEIEA M < BE LT & 5 & VL ARFRIHRR O At



S - Hillh & AT o ] O BYEEER AR B (RO AR ED) O JIE 3

DWEESATE vt 577 A, Ipd s, FllET—4
DDA & RHBHED A TIIE 1 EHUAD

B BRSO R ZfE o T D AREMEN D 2026 Th D,

HAREZIE, BT — 2 02T, olVI b h s
> T BHH ORI OBAL D2 FiHEL-> T E, B
DMEY) o T A kT 203, EEOAT — X1, K
14 DX HIT, F—VVAFICE _E=DbH RN %
BULANELGHY . REOYG, TR —2 0
AL DZE>BIEE) AT, Y Bo TRV UL
MR 248 2 Ry d 5, Bz, X 14 13X 15, 16
LRIL 16 ROBERTE T HH3, 0.2[VI< HWVOE(NT
DFEEFF O/ VAR5 BN 7L AR THES
Ao, B 0.2[VIIXBIETEEE L iy <o
%o BT, 0.9[VIOBEETICHIGT D40, X114 T
I UVATRT 1 ERE LICEI, ZOfE, X 16
T, MEHEORE E2 1V4~1/2 fZ1 78> 7- [Hi%ko
vt 77 7| DB, WERERA A RTREE 72D, 2O
£ 01z, BIEHEITANELEEPHIE TR E AKFFL.
UK CIImail ARy Ml 2 FE) TS Ll

1.58[V],157%/1[E 85 (R H) & EEEs, BEEo0.02[v]
EEv[m/s)

e

BEZt[s]

(0.20) 0.00 0.20 0.40 0.60 0.80 1.00 1.20

17 A ZABZLIBCSTfRTHER

— 5T, BEEAESRELTED & K15 THY
O LRECAT =2 THAHZHELLT K1TD LD
(2. FBAL OIVIFHED 7 A X vt 7T Z\RAT 57
DAY Th D, A%, YERI R BB % 3
SIFEERR L, Ty 7 b =7 O R EHED 5,

3. BEEDLE &AW TR

ek~ =2 7 #INC g CREINT. S
SRBOT a— X E R T2 RN D, Fb - BUYE
RO G L Z AT D)X 18 TH 5, BEKO b
DI — U HEI S 7= OHP 3 — K (A-one, 27054,
/7 adH, PPC A)Z M-, OO0 fiie%x 4 el
DLy A—F e DTG EOBEOT— % & kT 5
ZEBATNENY,

X 18 T a—FEsEfait U7 S2REE

4. L, SRDREH

FEED 2 (T4 N Y 7 L7 Z)DFIEZ T TE
DIERED RAEDH ¥ . Microsoft Excel & iV =/E57—
BFERTY 7 b = T ORI AT CE I, ZOBREY
WU T T —2 OYBHERNEHE L 2D vt 757
BEND RN RZCTE, HC, HiET— 2
DENDE>BETEE W) 5L DHIRTH D,
BUT, 74 MU 7 L7 ZORPIERT 50 fEEED
HIRR, 25 B30 2 LA DIEHEE RS A HIR T
oY | BT CHm/sIFRE E CTORIEIZRS
b, L, ZORHATREEREORIRIL, YEHE
AeLae< B n Bz Ty, 5%ON%E
HADELELREZ HI1HT->T, LLTD 2 DOHENR
EZohb, FHd e+ N 7Ly
BVDFEBEDBEADFEE ST HZ L, FUL 7
— X OEFEMEREOERA e (T b 2T
T R)VDIEEFEEF NMLRTHED D Z L ThD, F
ZOHMMEZOWTIE, IR OSGETIC 2— 4
TRRET D7 EAANNIEERIR 21T TV,

BER
(1] THulgh & Fimod R OBEEE (od) FREDIIE 2—
FAEAT COYER & EERIFE—) . T, HOR
THerm B M e 545 48 5. p8-—p12(2016)
(2] e & BRI OEEEELRE ORE— 1 FH
EAMEL—VOMRERHEOT-DIT—] . RN, B
L P PR E R e 555 47 5. pl-p5(2015)
(3] TR HEOBEELRI DR E—RN V) R A B &
LicBEHE BIEL—VOMRERHM |, RS, 2FE
PREE R SRS EGm L (B £, #5135
% pb0-pb3, 2013 4, ‘A& FUmE TR BEN TSR
e BERRIAEEN 44 75, p3-p9, 2014 4F
(4] [RAREJJHAENE 1975 OFXE] |, Journal of
Geodetic Society of Japan, Vol. 22, No. 2, (1976), pp.
65 —76

CERrk 3041 H 12 B %#)



Research Reports of National Institute of Technology, Tokyo College, No.49, 2017

A Study Note on William Faulkner’s Sense of Place

Hitoshi YOKOMIZO"
Abstract
By way of exploring William Faulkner’s sense of place, this study note critically reviews two significant studies
on Faulkner’s relationship with place: Cleanth Brooks’s William Faulkner: The Yoknapatawpha Country (1963)
and Charles S. Aiken’s William Faulkner and the Southern Landscape (2009). The former is a literary, aesthetic
analysis of Faulkner’s sense of place; the latter is a physical, geographic analysis of it. Both studies are
suggestive enough to open up a new reading of Faulkner’s South and his unique sense of place. This study note
will provide a key to finding in Faulkner’s elaborate literary expressions his subtle environmental imagination
that resonates with the physical South of his era.

(Keywords: Faulkner, sense of place, the South)

1. Introduction

Let me begin this study note with a personal tale. Almost six years have passed since | came back from Long
Beach, California, where | studied American culture and literature for about three years. Still missing the life in
Long Beach, these days, I ponder on “sense of place”: the sense of place is both of here in Japan and of Long
Beach. Before living in Long Beach, | had never been particularly aware of my hometown and its charms so
much. Surroundings were always just there and too familiar; T couldn’t seem to pay special attention to them. It
was when I lived in Long Beach that I could “discover” the surroundings that I had but I had never known I had.
This seems somewhat ironic but true. Put simply, the move between two different places led me to what is called

sense of place.

As | reflect on this, | recall William Faulkner, an American writer, and his sense of place. Although he spent
most of his life in Oxford, Mississippi, he visited and stayed in various “foreign” places: the North, the West
(Hollywood), Europe, or even Japan. It is not difficult to imagine that Faulkner, visiting and experiencing
different foreign places, saw the South in a relative way and became obsessed with his home place in a quite
ambivalent way. In this study note, by way of exploring Faulkner’s sense of place, I critically review two
significant studies that address Faulkner’s relationship with place or, to be more exact, the environment. At first, |
would like to take up Cleanth Brooks’s William Faulkner: The Yoknapatawpha Country (1963). This book is old,
but it is a very fundamental study not only of Faulknerian literature but also of Faulkner’s relationship with
the Southern environment. Secondly, 1 pay attention to Charles S. Aiken’s William Faulkner and the
Southern Landscape (2009), which would complement Brooks’s argument in terms of the Southern

environment and geography.

* Department of Liberal Arts
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2. Aesthetic analysis of Faulkner’s sense of place

In his essays “Faulkner the Provincial” and ‘“Faulkner as Natural Poet” in William Faulkner: The
Yoknapatawpha Country, Cleanth Brooks addresses Faulkner’s relationship with the Southern environment
(nature). In the opening passage of the former essay, Brooks suggests that Faulkner—Ilike Thomas Hardy
(Wessex) or William Butler Yeast (Ireland)—has “a basically agricultural economy, a life of farms, villages, and
small towns, an old-fashioned set of values, and a still vital religion with its cult, creed, and basic norms of
conduct” (1). Brooks thinks that Mississippi “provides [Faulkner] with a vantage point from which to criticize,
directly or perhaps merely by implication, the powerful metropolitan culture” (1). Brooks considers Faulkner as a
provincial writer who makes a criticism of modernization.[1]

In addition, Brooks argues that “Faulkner is preoccupied with the past and with a rural setting, and what
possible value can these have except perhaps as negative object lessons? Faulkner’s treatment of history is, then,
a confirmation of our disowning the past, Faulkner’s famous county (obvious a rural slum) a way of reminding us
how far we have progressed” (3-4). In short, for Brooks, Faulkner is a nostalgic writer who is obsessed with the
past. It seems that Brooks’s observation is reasonable from a macroscopic perspective, but it seems somewhat
dubious when we pay attention to the details in his novels or public comments. Surely, for Faulkner, the past has
very crucial meanings, but Faulkner appeared to realize that he is never free from modernization. Indeed, while
lamenting for the passing of an era, Faulkner arguably accepted the change of times, as it is suggested by his
comment on the passing of the wilderness at the University of Virginia. It is true that Faulkner was really
skeptical about change and progress brought by modernization, but it is also true that he realized he could not
escape from them. In my view, Faulkner is not optimistic enough to think people can escape from reality to the
past; at the same time, he is not opportunistic enough to subjugate himself to modernization without hesitation. In
one sense, Faulkner, like Thoreau, lived in the middle ground. Actually, after the Civil war, the South gradually
became a middle ground between the modern world and the agricultural, rural world.

In the former essay, Brooks makes a significant comment regarding the importance of “location” in
Faulkner’s writings. He detects Faulknerian literature’s strength in “the writer’s sense of belonging to a living
community and the special focus upon the world bestowed by one’s having a precise location in time and in
history” (3). This statement is meaningful when we deal with Faulkner’s writings from eco- or environmental
perspectives. Brooks, however, does not necessarily have a particular interest in addressing Faulkner or his
novels in terms of actual or factual “location in time and in history.” Rather, he puts a particular emphasis on the
fictionality of Faulkner’s works rather than on the factuality of them.

Brooks states: “Faulkner’s novels and stories, properly read, can doubtless tell us a great deal about the South,
but Faulkner is primarily an artist. His reader will have to respect the mode of fiction and not transgress its
limitations if he is to understand from it the facts about the South—that is, he must be able to sense what typical
and what is exceptional, what is normal and what is an aberration. He can scarcely make these discriminations
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unless he is prepared to see what Faulkner is doing with his ‘facts’ (6). In Brooks’s view, important is the

manner through which Faulkner sublimates the physical South to the fictional South. I do agree with Brooks’s
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view, but his reading of Faulkner’s novels does not really explore the gap between the physical South and the
fictional South; he is more inclined to examine the fictional South. It seems to me that more important here is to
examine carefully how Faulkner transforms the physical South into the fictional South in his writings.[2] In order
to attempt this, we need to research Faulkner’s South in terms of the environment (geography), social relations,
and human subjectivity.

In the latter essay, “Faulkner as Natural Poet,” simply put, Brooks delineates Faulkner’s relationship with
nature. At first, Brooks mentions Malcolm Cowley’s reference to Faulkner’s “brooding love for the land where he
was born and reared” (qtd. in Brooks 29) and suggests Faulkner’s profound attachment to the Southern natural
environment. Importantly, Brooks points out that “nature [in Faulkner’s writings] is often much more than mere
background and one can point to a number of functions that it performs” and continues that “Nature frequently
reflects, and may even generate, a mood in man” (30). It is significant that Brooks suggests that nature is not just
a projection of human mind but it could affect human mind. But, for Brooks, nature seems not so much
something physical as something aesthetic, religious, or abstract.

Taking “Delta Autumn” for example, Brooks points out that “nature is not only set over against man’s restless
violence; it becomes a judgment on that impious violence” (31) and quotes a passage from the short story: “The
woods and fields [man] ravages and the game he devastates will be the consequence and signature of his crime
and guilt, and his punishment” (Faulkner 332). Brooks also quotes another Faulkner’s voice: “The
beauty—spiritual and physical—of the South lies in the fact that God has done so much for it and man little” (qtd.
in Brooks 32). By citing these passages, Brooks manages to suggest Faulkner’s deep attachment to nature. On the
other hand, however, he refuses to see in Faulkner a “philosophy of primitivism” (32): Faulkner “is certainly no
simple follower of Rousseau, and if his villains are indeed all of them men who have in some sense denied nature,
the converse is not necessarily true. The Faulknerian hero does much more than follow his natural impulses: he
achieves his virtue by disciplined effort and difficult choice” (32). While Brooks does not affirm a view that
Faulkner is a primitivist, he stresses that Faulkner’s attachment to nature is “certainly powerful and deep-seated,
and on occasion it rises up into great rhapsodic hymns that celebrate the power and continuity of nature, finally
changeless through all its apparent changes” (32). Although Brooks here intends to foreground Faulkner’s deep
attachment to nature, his observation seems to become more idealistic or religious.[3]

Brooks’s discussion on Faulkner’s relationship with nature gradually shifts to a problem of human
subjectivity in nature. For example, he contends: “In spite of Faulkner’s loving contemplation of nature, he
expects man to struggle with it. Nature is the necessary theater of man’s activity, the realm in which man must
prove himself” (37). In the final statement, Brooks asserts that “For Faulkner... there can be no easy subsidence
into nature. True, men run the risk of distorting themselves if they reject nature in a cold and callous asceticism,
and they become monstrous if they vent their hatred of nature, if their appropriation of nature becomes a kind of
rape. But love nature though man should, and respect it though he must, he is alienated from nature and must
never presume upon an easy union with it if he wishes to call himself a man” (46). Brooks here sees Faulkner as a

kind of skeptic who does not believe in human oneness with nature. It seems right that while having a deep
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attachment to nature, Faulkner never falls into an optimistic, simple view that human beings can be one with
nature.

In my view, Brook’s argument, though it was done in 1960s, still offers some important issues. For example,
suggestive is that Brooks locates Faulknerian literature’s intensity in “the writer’s sense of belonging to a living
community and the special focus upon the world bestowed by one’s having a precise location in time and in
history” (3). Brooks does not really examine Faulkner’s sense of place (location) in time and in history; we can
work on it by taking advantage of the recent fruit of environmental criticism. Above all, as we will see later, by
addressing Faulkner’s works from geographic points of view, we could open up a new reading of Faulkner’s
sense of place. Plus, Brooks’s statement that “For Faulkner... there can be no easy subsidence into nature” is
important for us not to fall into an easy, optimistic conclusion about Faulkner’s sense of place.

In an essay titled “Imagined Territory: The Writing of Wetlands” (1999), William Howarth pays attention to
the importance of “place” in literature. After giving a detailed explanation about the concept of place, Howarth
states: “While the ways that places look, smell, and baffle have long intrigued writers, they are of less apparent
interest to critical readers. Ecocritics could dispel that apathy by attending closely to textual places, neither
skipping irritably over pages of place-description, nor casually accepting how we think we see them” (512). In
addition, he suggests that some ideas from geography give helpful ways for ecocritics to read textual places. In
the essay, Howarth addresses briefly Faulkner’s “The Bear” from a geographical perspective. Discussing main
character Issac McCasline’s ethics of relinquishment, Howarth points out: “For him, that ethic rises from the
geographic identity of a place he found and lost. The tale strongly invokes geography because tracking and
hunting, like surveying and mapping, are acts that put mind to land, trace nature’s contours to learn what it
knows” (519). Howarth’s emphasis on place in literature and his focus on geography are beneficial. His
perspective would complement aesthetic or literary-oriented approach to Faulkner’s sense of place. It seems to
me, however, that Howarth’s geographic reading of “The Bear” is not so convincing in that it does not really take
into consideration that Faulkner’s place is a complex configuration of not only geography but also history, social
relations, and human subjectivity. The following Aiken’s study complements Brooks’s and Howarth’s

discussions.

3. Physical, geographic analysis of Faulkner’s sense of place

In William Faulkner and the Southern Landscape, geographer Charles S. Aiken provides a great observation
about how Faulkner transforms Oxford and Lafayette Country into the fictional Jefferson and Yoknapatawpha
Country, giving a rich geographic context for Faulknerian literature with history and social relations in mind. In
Chapter 2 titled “Geographical Fact into Fiction,” Aiken says: “Yoknapatawpha... is not an actual place but a
fictional mutation with certain of its geographical components drawn from a reality that was deliberately altered.
This is known, but Faulkner’s process in sublimating the actual geography has never been assessed” (24). When
closely exploring how and why Faulkner transforms the physical environment (geography) into his fictional

environment (geography), we can seem to open up a new way to Faulkner’s sense of place.
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In Chapter 7, “Geographical Interpretation of ‘The Bear’,” Aiken gives a detailed biographical and
geographical context for Faulkner’s “The Bear.” In this essay, Aiken offers much crucial, helpful information
about “The Bear,” but I mention here only a few of them. Firstly, it is worth noting that Faulkner “loved the
forest” and “[a]s a child, he learned the Tallahatchie bottom where his father, Murry, hunted” (159). According to
Aiken, the location of de Spain’s camp in Yoknapatawpha is near “the location in Lafayette Country of the Cain
plantation that Murry [Faulkner’s father] liked to visit” (159). In addition, during the 1920s and the 1930s,
Faulkner’s hunting took place “at the camp of ‘General’ James Stone” (Aiken 161). Owing to the lack of game
and his financial predicament, Stone was to lose interest in his hunting territory; at that time, Faulkner, “[i]n
sentimental attempt to preserve something in which he had spent so many enjoyable hours,” forms the Okatoba
Hunting and Fishing Club (Aiken 166).[4] The motto of the club was “to aid and assist in the preservation of
game and fish on the lands on which the corporation shall acquire hunting and fishing privileges” (qtd. in Aiken
166). As de Spain sells his hunting domain, however, the Stone family, in 1937, also “disposed of the land on
which the hunting camp was located, the timber rights were sold, and the wilderness was logged” (Aiken 166).

During 1935, when he was really involved in the Okataba activism, Faulkner wrote “Lion,” which was
developed into “The Bear.” There is a crucial difference between “Lion” (1935) and “The Bear” (1942). In
“Lion,” Major de Spain quits visiting to the hunting camp after Old Ben is slain, but “his reason is not
developed”; in addition, the other hunting members like General Compson don’t think about organizing a club
(Aiken 166). As Aiken mentions, when developing “Lion” to “The Bear,” Faulkner “drew richly on his
experience and termed the fictional hunting-club scheme to arrest change ‘an invention doubtless of the
somewhat childish old General but actually worthy of Boon Hogganbeck himself”” (Aiken 166-67). It seems that
Faulkner reflects his own involvement in the Okataba in a somewhat “masochistic” way, as it is suggested by
Issac who “recognized it for the subterfuge it was: to change the leopard’s spots when they could not alter the
leopard, a baseless and illusory hope” (Faulkner 301). When the Stone family sold the timber right and the
wilderness was cleared, Faulkner probably realized that he had been optimistic too much about the Okataba and
its purpose to preserve the wilderness and its wild animals. After the Stone Family’s selling the hunting domain,
Faulkner seemed to gradually acknowledge the passing of an era, i.e., “change.”

Indeed, Faulkner, about twenty years later, gave a retrospective, reflective comment on “The Bear” at the

University of Virginia meeting:

What the writer’s asking is compassion, understanding, that change must alter, must happen, and change is
going to alter what was. That no matter how fine anything seems, it can’t endure, because once it stops,
abandons motion, it is dead. It’s to have compassion for the anguish that the wilderness itself may have felt
by being ruthlessly destroyed by axes, by men who simply wanted to make that earth grow something they
could sell for a profit, which brought into it a condition based on an evil like human bondage.... [B]ut they
[the big woods] were obsolete and had to go. But, that’s no need to not feel compassion for them simply

because they were obsolete. (gtd. in Aiken 167)
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From an ecocentric point of view, Faulkner’s acknowledgement of the passing of the wilderness or that of the
unavoidable change and progress might be controversial. It seems to me, however, that Faulkner was sober
enough neither to fall into the nostalgic indulgence in the past nor to affirm the passing of an era without
hesitation. As modernist poet William Carlos William sublimated the changes brought by modernity into his
poetry, Faulkner turned the changes themselves to the literary intensity of “The Bear.” Faulkner is neither an
ecocentric writer nor a serious environmental activist, but he certainly had moderate critical, ethical eyes for the
change of the environment.

Elsewhere in the chapter on “The Bear,” Aiken provides a quite important geographic context for “The Bear”
with history of social and racial relations in mind. When Faulkner worked on “The Bear,” “the Yazoo Delta with
more than one and a half million acres in cotton was one of the most intensely farmed monoculture regions in the
United States. Eighty-nine percent of the farmland in the Yazoo Delta was in plantations worked by 58,592 tenant
families, 88 percent of whom was blacks” (168). More importantly, Aiken indicates how miserable the lives of

sharecroppers were:

The sharecropper was the principle type of tenant farmer in the Delta. Houses of sharecroppers dotted the
fields, and cotton production was so intense that the crop was literally planted to the doorsteps. The owners
of some plantations did not permit sharecroppers to have even a small vegetable garden. More than sixty-four
thousand sharecroppers were in the Yazoo Delta in 1930. Because sharecropping was a family system that
employed even small children and because most sharecropper family were large, approximately three
hundred thousand persons in the Yazoo Delta were part of the tenure system. The physical and social
isolation and the economic plight of sharecropper families are vividly revealed in documentaries of the 1930s.

Sharecroppers were among the American serfs who lived out their lives in the depths of poverty. (Aiken 168)

This information is very beneficial when we explore the sharecroppers in Faulkner’s novels, particularly Lucas
Beauchamp in “The Fire and the Hearth.” The information not only deepens our understanding of Lucas but also
might open up a new possibility of reading Go Down, Moses in terms of environmental (in)justice. “Mixed-race”
sharecropper Lucas is a very complex, significant character who embodies a tragedy of the South; he would be
the personification of the Southern racial, social, gender, and environmental problems.

To conclude, geographic perspectives exemplified by Aiken are quite beneficial to explore Faulkner’s sense
of place, though he does not really analyze Faulkner’s literary manner closely. Thus it is important to synthesize
Brooksian literary, aesthetic analysis of Faulkner’s sense of place and Aikenian physical, geographic analysis. By
doing so, we can more clearly detect in Faulkner’s elaborate literary expressions, especially in Go Down, Moses,

his subtle environmental imagination that resonates with the physical South of his era.
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Notes

[1] Brooks also mentions that “Faulkner’s work, like that of the great Irish poet [Yeats], embodies a criticism of
the prevailing commercial and urban culture, a criticism made from the standpoint of a provincial and traditional
culture” (2).

[2] The difference between fact and fiction is controversial. As postmodern thought has revealed, there seems no
clear division between fact and fiction—they seem more relative. What has been assumed as “factual” can be
fictitious or ideological. I think Faulkner knew this.

[3] As Brooks addresses the linkage between Faulkner and Wordsworth in elsewhere in the essay, Brooks seems
to detect in Faulkner a Romantic lineage. Brooks says: “In his attitude toward nature, Faulkner is in some respects
actually closer to Wordsworth.... The truth of this observation will become clear if we explore some parallels
between Faulkner and Wordsworth, especially the way in which the joy that both men take in nature springs
ultimately from a Christian base” (36). In light of Faulkner’s involvement with the Romantic poets including
Keats, Brooks’s view may be possible; nevertheless, I think that after giving up writing poetry, Faulkner seems to
gradually become more anti-Romantic, particularly after The Sound and Fury. For example, in Go Down, Moses,
Faulkner never simply apotheosizes nature.

[4] According to Aiken, Faulkner “advocated the preservation of objects that seemed quite undistinguished and
ordinary long before such efforts become fashionable” (165). In 1947, Faulkner wrote to the Oxford Eagle’s
editor and inquired “a proposal to raze the old courthouse and to erect a new one” (165). Faulkner writes in the
letter: “Bravo your piece about the preservation of the courthouse. I am afraid your cause is already lost though.
We have gotten rid of the shade trees which once circled the courthouse yard and bordered the Square... all we
have left now to distinguish an old southern town from any one of ten thousand towns built yesterday from
Kansas to California are the Confederate monument, the courthouse and the jail.... Your cause is doomed. They
will go the way of the old Cumberland [Presbyterian] church.... They call this progress. But they don’t say where
it’s going; also there are some of us who would like the chance to say whether or not we want the ride” (qtd. in

Aiken 165-66).
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Mechanical Properties for Adhesively Bonded Single-lap Joints Subjected to Thermal Loadings

Jyo SHIMURA*, Kenichi IKETAKI**, Takao GOTO™**, Shigeru KUROSAKI****

In this study, we have tried to research the mechanical properties of the adhesively bonded single-lap joints subjected to
thermal loads. Adherend materials for the case of similar and dissimilar joints are composed of stainless steel SUS304 only,
aluminum alloy A6063 and SUS304, respectively. To figure out deformation and stress distribution of the joints, thermal
stress analyses using FEM were performed. Furthermore, the effects of lap length, adhesive thickness on the mechanical
properties of the joints were investigated by the simulation. In addition, experiments using strain gauges for strain
distribution and temperature measurement of the joints were carried out to confirm the validity of the analytical results. As
anumerical result, it was suggested that the stress concentrations occurred at the edges in the adhesive layer of the dissimilar
joint. It was also indicated that the stress concentrations at the edges increased as the lap length increased. Moreover, it was
expected that the stress distribution at the adhesive layer became homogeneous as the adhesive thickness increased.

(Keywords: Adhesively Single-lap Joint, Thermal Stress, Stress Distribution, FEM)
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Fig.1 Dimension and geometry of adhesively single-lap joint
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(a) Schematically illustration of each glued strain gauge
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(b) Actual situation of strain measurement experiment

Fig.3 Apparatus for measuring of heat strain
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Fig.4 An example mesh divisions used in FEM

Table 1 Thermal constants for each materials

. Temperature coefficient of thermal expansion
Material o .
T[C] a [X109C]
SUS304 27 17.3
A6063 27 21.8
TB2222P 24 45
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Table 2 Material properties for each materials

. Temperature Young’s modulus Poisson’s ratio
Material . T
I[C] E [GPa] v
24 195.2 0.25
SUS304
149 188.3 0.27
27 68.94
A6063 0.33
93 66.18
24 0.90
TB2222P 0.39
100 0.79
1750 90.0
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(b) Strain on side of lap part

Fig.5 Comparison of strain ; distribution
between analytical result and experimental one
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(b) SUS304/A6063 joint

Fig.6 Contour indication of Mises stress om
and deformation for whole joint



(b) SUS304/A6063 joint

Fig.7 Contour indication from side view
of Mises stress om and deformation at boded part
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Fig.8 Mises stress om distribution at the adhesive layer for each joint

20
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Fig.9 Mises stress om distribution at the adhesive layer for each lap length
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— Adhesive layer thickness 0.05[mm]
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Fig.10 Mises stress om distribution at the adhesive layer for its thickness
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Simulation Verification of the Alleviation Technique for Thermal Concentration

on Power Devices in Zero-speed Driving of PMSM

Hideki AYANO™,Ryohta SHIMAMOTO™ * Yoshihiro MATSUI*

This paper verifies the effect of the alleviation technigue, which is proposed by the authors, for the thermal
concentration on specific power devices by using thermal simulations. The feature of the proposed technique
is that, in a three-level inverter driving a permanent magnet synchronous motor (PMSM), it is possible to
change the current path by using a zero-sequence voltage even under zero-speed and high torque condition.
The simulation is carried out under two conditions: In one case, the thermal conductivity on the surface of the
heatsink is large, and in the other case, that is small. As a result, in the former case, the maximum temperature
of the power devices can be reduced by 15 “C compared with the conventional method, and it will be 108 “C.
In the latter, it can be reduced by 67 “C compared with the conventional method and it will be 98 “C. It can
be expected that the maximum temperature of the actual power devices will be intermediate between the two

conditions in the experiment.

(Keywords: zero-sequence voltage, three-level inverter, thermal concentration, zero-speed, PMSM)
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Fig. 10 Thermal circuit model per one phase
in three-level inverter (condition 2).
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Preparation of Nitrogen-Doped TiO> Transparent Conductive Thin Film
Hiroshi ITO*

In this paper, the transparent conductive thin film of nitrogen doped titanium dioxide was characterized. The
TiO2:N film were deposited by the reactive sputtering method with reactive mixture gases of oxygen and nitrogen.
At low fraction of nitrogen fiy under 40%, the transmittance of the film was high and the electrical resistivity was
several Qecm. At high fraction of nitrogen fy upper 95%, the transmittance of the film was low and electrical
resistivity was about 10> Qcm. It was suggested that the impurity-levels were formed in the TiO energy band at
the low nitrogen fraction about 40% and the mixture film of TiN and TiO, were deposited at the high nitrogen
fraction about 100%. It was noted that the nitrogen doped TiO; films deposited by the proposed method are

available for lowering electrical resistivity in the transparent conductive thin film.

(Keywords: transparent conductive, titanium dioxide, electrical resistivity)
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Table 1 TiO, O (7 = — L FT)
No i fk b [%] | N[%] | O[%] | Ti[%]
0 0 64.4 35.6
20 0 63.1 36.9
40 0 64.9 35.2
50 3.0 67.9 29.2
90 8.0 63 29.0
95 5.6 66.5 27.9
100 27.7 38.3 34.0

Table 2 TiO, HE DAL (7 =— 1 1%)

Ny & E[%] | N[%] | O[%] | Ti[%]
0 0 64.3 35.7
20 0 62.8 37.2
40 0 62.8 37.3
50 4.8 67.6 27.6
90 4.1 64.3 31.6
95 3.8 66.8 29.4
100 27.3 38.7 33.9
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Development of Teaching Materials for MOEMS Technology by Using
Photolithography
— 7th Report, Introduction into Advanced Laboratory Work in Advanced Course —

Hiroyuki NIKKUNI*, Hiroshi ITO*

In this report, teaching systems for MOEMS technology were introduced into the experiment class of advanced
laboratory work in advanced course. The basic MEOMS technologies of photolithography, etching, deposition and
materials evaluation were conducted in the experiment program. To confirm the effect of these experiments, a
questionnaire survey was carried out. According to the results of the survey, the teaching systems were good for
training up MEMS engineer. We will improve based on the results.

(Keywords : MOEMS, teaching materials, advanced laboratory work)
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A study on mobile wide-area multihop networks

Akira TANAKA*, Akitomo SHIBUTA**,
Satoshi NAKANIIDA**, Masashi ARAI*,
Hinako SAEGUSA%*, Ryo SAKAMOTO,
Takahiro SASAKI*, Keisuke SATO%*,
Takenobu MATSUMURA*, Yuta MIZOBATA*

Many studies on multihop networks have provided useful results and several systems are
practically used even though in some special filed. Routing methods are very complicated, difficult
traffic control because of variety of terminal characteristics and special terminal functions are still
major challenges. On the other hand, peer-to-peer communications among many terminals
without any access points and base stations can be easily set up by multihops systems.
Collaborative group-robot or network-linked-car controls, communications with local burst traffic,
local communications in such as a school or neighborhood, combined IoT device control, are typical
usage scenes. Cognitive data transfer by wide-area mesh networks contribute a lot to such
communications. Information-communication laboratory (Tanaka Lab.) studies mobile wide-area
multihop networks with already developed “locally exploitable heterogeneous multihop networks”.
Prototype networks are developed with smartphones / microcomputer / field programmable gate
array (FPGA), visible light / infrared / WiFi / Bluetooth / UHF, robots and drones. Wider area
inter-cluster communication, positioning map generation, group-drone control, virtual private
network (VPN), accurate rerouting, multimedia security, distributed database, are discussed in this
article.

(Keywords: mobile multihop communications, heterogeneous communications, clustering,

routing, VPN, positioning, security, group drone control, database, smartphone, FPGA)
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b2 W= 8{E A7 A Tone Code

/NIE T, S B s, Udaya PARAMPALLI s

Tone Code: A Communication System Based on Musical Pieces

Tetsuya KOJIMA=x,

Kan KAMADAx, Udaya PARAMPALLI % %

Tone Code is a communication scheme based on musical pieces. In Tone Code, the message is embedded into

the components of the musical pieces, such as chord progressions, distortions, rhythms, and so on. The

embedded message is considered as one of the components of the musical pieces and harmonizes with other

components. It can be heard by the human ears as the sound played by the additional musical instruments while

it can transmit the secret messages. If the recorded musical pieces are stored in smart phones or tablets, the

transmitted message can be referred to anytime and anywhere. In this paper, the concept and future applications

of Tone Code are introduced.

(Keywords : Tone Code, communication system, musical piece, data hiding)

1.QR J—K & Tone Code
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T RLR, ZOMOEHR EaHisiid Z LN TE
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4 1.QR =1— R,

Figure 1. An example of QR codes.

1. QR Code and Tone Code

You may know what QR code is. An example of QR
codes is shown in Fig. 1. If you capture such a code by your
smartphone camera, you can get the information such as
URL of a website, e-mail address, and so on. QR codes
were originally developed for the purposes such as stock
control in factories or logistic management, and so on. They
have been widely used as generic 2-dimensional barcodes
for general purposes these days.

If you look at QR code itself, you cannot get what it
means. However, the code captured by a camera can be
decoded into the original message by smartphone
applications. QR code is one of the data hiding techniques
which are technologies to embed the secret information in
multimedia data?. More specifically, it can be called a
visible data hiding since the code carrying the secret
message is visible for human eyes (see the next section for
the details). QR code itself is not beautiful as an image, but
it is not annoying in the printed media or webpages since
the printed area is not very large in general. Besides, there
are some trials to print some photo images or illustrations
behind QR codes. It can improve the appearance of QR
codes.

The authors have proposed a new technology called

s LR

% %The University of Melbourne
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Tone Code?, where the concept of QR code is extended to
the music data. Tone Code is a technology to encode secret
messages as one of the components of a musical piece. If
you listen to the musical piece composed by Tone Code, you
cannot find out if it conveys a secret message similarly as
QR code case. However, the message can be decoded from
the recorded musical piece by the designated smartphone
application. In Tone Code, a message can be encoded into
the musical components such as chord progressions,
rhythms, or distortion effects for the guitar sound, and so on.
Such encoded musical components can be naturally
recognized by human ears as well as they can harmonize
with other components included in the musical piece. As
described above, QR code can be called a visible data hiding
while Tone Code can be called a hearable data hiding since
the encoded message can be recognized as a musical
component. In the next section, the details of data hiding

technologies are introduced.
2. Data Hiding and Tone Code

As described above, Tone Code can be considered as a
hearable data hiding. Data hiding is a technology to embed
secret messages into the multimedia data such as images,
audio and video signals without being recognized by human
recognition systems. The technologies such as digital
watermarking or digital fingerprinting are included in data
hiding.

Digital watermarking is a technology to embed the
copyright or ownership information into the multimedia data
to protect the intellectual property rights. On the other hand,
digital fingerprinting is a technology to avoid or track the
illegal copies or distributions of the multimedia data. For
example, when photo images or musical pieces are
purchased through the internet, the consumer information is
embedded into such multimedia materials. If the consumer
illegally copies the purchased material, there are plural
copies which convey the identical consumer information
though there should be only one copy with his/her
information. Therefore, such illegal copies or distributions
can be disclosed by digital fingerprinting.

Data hiding technologies are, in general, used for the
security purposes such as protecting the copyrights or
avoiding the illegal copies. However, they can be used for

the secret communication means between two parties. For
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Table 1. Examples of the chord structures and the
frequency components corresponding to each note.

Three notes and
Chord )
the corresponding frequency components [Hz]

C C/261.73 E/329.63 G/392.00

F F/349.23 A/440.00 C/523.25
A/440.00 C#/523.25 E/659.26

Dm D/293.66 F/349.23 A/440.00
Bm B/493.88 D/587.33 F#/698.46

example, electro-magnetic wave is used for broadcasting,
wifi networks, smartphones, and so on. In fact, the electronic
media such as photo images, music or video can be used as
a communication means instead of the electro-magnetic
waves. It can be realized by Tone Code. Tone Code can
transmit the message only by broadcasting the musical

pieces from loud speakers.
3. How Tone Code Works

In this section, we introduce one of the methods to realize
Tone Code?. In this method, a message is encoded into the
chord progressions of the musical piece. There are three
major components of musical pieces, that is melody,
harmony and rhythm. The chord corresponds to one of them,
harmony.

A chord consists of multiple different harmonic notes
which are made simultaneously. A chord which has three
different notes is called as a triad. Here we introduce a way
to embed the secret message into the musical piece by using
triads. Table 1 shows some examples of the chords and
frequency components of each note constructing those
chords. The chord progression represents the transition of the
chord in a musical piece. It is inevitable to take the chord
progression into account when one composes musical pieces
in almost all genres of contemporary music.

A triad consists of three different notes corresponding
different frequency components shown in Table 1. In Tone
Code, a message is divided into three parts in advance. Such
divided part of messages is encoded and located at three
different frequency components corresponding to the chord
progression of the musical piece. In other words, the audio
signal corresponding to the chord progression can be

composed only by the encoded messages. Such audio
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signals can be recognized as the sound played by additional
musical instruments such as digital synthesizers. Therefore,
the chord progression conveying the message is hearable for
human ears, and it also can naturally harmonize with other
musical components. It has been shown that the musical
piece conveying the secret messages can be naturally
recognized as a kind of digital music by human ears through
subjective assessments?.

It has also been proposed that the musical components
other than the chord progression can be utilized to send the
secret messages. For example, it is shown that the messages
can be embedded into the distortion effects for the sounds of
electric guitar used in rock music®. In this method, the two
different distortion signals are employed to represent 0’s and
1’s in the binary-encoded messages. On the other hand, there
is another idea to embed the message into the thythm of the
musical piece. Specifically, the message is expressed by the
snare-drum sounds in this method.

4. Tone Code and the Related Topics

As mentioned above, Tone Code is a technology to send
the message by using the musical piece as a communication
medium. Therefore, it can be applied into various scenario
where the music pieces are broadcast as the form of back
ground music, and so on. For example, it can be used in the
market complexes instead of the conventional audio
announcements. It is often difficult to catch the audio
announcements clearly. Especially, such announcements
cannot be recognized by hearing-impaired people. In Tone
Code, such information-gap problems can be solved since
the message embedded into the musical piece can be
decoded and displayed on the screen of smartphones or
tablets. Tone Code can also be employed in the art galleries
or museums instead of the audio-guide. In the conventional
audio-guides, the visitors can listen to the explanations on the
exhibits as they input the numbers of the items on the
designated mobile terminals. Such terminals are not required
if Tone Code is applied for this purpose since the visitors can
hear or see the explanations on their smartphones by
recording the back ground music broadcast from the
speakers.

In fact, the messages transmitted by Tone Code can be
given in various forms. For example, images, videos or

another audio signals as well as text messages can be
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encoded and embedded into the musical pieces. However, it
is sometimes difficult to decode the transmitted message
correctly under the noisy environments such as the market
places crowded with many people since the musical pieces
are broadcast from the loud speaker and received by the
smartphones through quite noisy communication channels.
In addition, it is not easy to send the messages for long
distance because the audio signals are attenuated with the
distance, and affected by echoes or ambient noise in general.
In the art galleries or museums, the volume of the back-
ground music should be suppressed, which implies that it is
required to decode the transmitted message successfully
even if the recorded audio signals are weak. These problems
should be solved in the future studies.

The authors have proposed a disaster prevention
broadcasting system using audio data hiding? before
proposing Tone Code. In this system, the messages
including the detailed disaster information or the evacuation
route are embedded into a siren sound and broadcast from
the loud speakers. It does not require any wifi connections or
internet access, so it can be used under the large-scale
disasters such as earthquakes or tsunamis.

This system also transmits the messages only with the
audio signals in a similar way as Tone Code. However, it is
different from Tone Code since siren sounds are employed
as the communication media in this system. In general, it is
easier to transmit the messages by using siren sounds than
using musical pieces since the quality of the siren sounds is
not required to be very high, and various frequency
components can be used to embed the message. Therefore,
the performances of such broadcasting system using siren
sounds are better than those of Tone Code. In our recent
studies”, it has been shown that the messages embedded into
the siren sound and broadcast from the loud speaker can be
correctly received and decoded by the smartphones through
the distance larger than 10 meters under an indoor
environment. In the case of Tone Code, the quality of the
musical pieces should be maintained at high definition,
which implies that there are many problems to be solved to

improve the performances of the communications.

5. Future Studies

Tone Code is one of the novel technologies as data

hiding techniques as well as wireless communications.



FOR T2 55 M Ak e i

E: I
ABFFEDO—ERIE, JSPS BHiffEr 15K01109, 35 KO
TR PR AR, 29 AR RS B SR R B DB &
ZIFATrbiE L,

References (2% XA)
1) F. A. Petitcolas, R. J. Anderson and M. G. Kuhn,
“Information Hiding— A Survey,” Proc. IEEE, vol. 87,
no. 7, pp. 1062—1078, Jul. 1999.
K. Kamada, T. Kojima and U. Parampalli, “Tone Code:
A Novel Method for Covert Communications Based on
Musical Components,” Proc. ISITA 2016, Monterey,
CA, USA, pp. 340—344, Nov. 2016.
Y. Matsunaga, T. Kojima, N. Aoki, Y. Dobashi and T.
Yamamoto, “A Digital Watermarking Technique for
Music Data Using Distortion Effect,” Acoustic Science
and Technology, vol. 39, no. 1, pp.37—39, Jan. 2018.
T. Kojima, T. Tachikawa, A. Oizumi, Y. Yamaguchi
“A  Disaster
Broadcasting Based on Data Hiding Scheme Using
Complete Complementary Codes,” Proc. ISITA 2014,
Melbourne, Australia, pp. 45—49, Oct. 2014.
Y. Sada and T. Kojima, “Improvement of Emergency
Broadcasting System Based on Audio Data Hiding (in
Japanese),” IEICE Tech. Rep., vol.117, n0.476, EMM-
2017-88, pp.55—60, Mar. 2018.

2)

3)

4

and U. Parampalli, Prevention

5)

52

(% 49%)

However, there are many problems in the future study as
mentioned above. For example, it is quite important to
realize the error-free communications for a long distance
regardless of the applied scenario such as market complexes
or museums. In the previous studies, any error correcting
codes have not been employed, but they are strongly
required to be used in the practical applications.

It is interesting to embed the messages into various
musical components other than the chord progressions,
distortion effects or the rhythms. It is expected that a large
amount of message is multiplexed and embed into various
musical components such as melody lines, chords, rhythms,
and so on. It can be considered that the concept of Tone Code
can be applied into the video signals like short movies. In
this case, messages are embedded into various components
of the video signals. Such signals conveying the messages
can be recognized as a short movie by human eyes. The
messages can be decoded from the recorded video signals
by the smartphone applications in a similar way as Tone
Code. In our future, for example, the messages embedded
into a short movie displayed as a digital signage can be
carried anywhere if such a movie is recorded by your
smartphone.
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Effect of coexisting ions on the ability of humic acid adsorbed with heavy metals

Ryo SHOJI*, Kohki IWATAx*

Heavy metal contamination is a serious environmental problem all over the world. Further decontamination of
heavy metals is troublesome and expensive. As one possibility, naturally-derived and low-cost humic acid
adsorbs heavy metals so that easy and cost-effective improvement of soil contamination can be expected. Humic
acid is a substance produced by the decomposition of microorganisms of animal and plant remains. Humic acid
has carboxyl and phenol groups that have important function of adsorption of heavy metals. On the other hand,
lime is sprayed to improve pH of soil acidified in farmlands. The amount of heavy metals adsorbed by the humic
acid should be decreased by calcium interaction. In this study, changes in the adsorption amount of copper ion
to humic acid were evaluated by the NICA (Non Ideal Competitive Adsorption)-Donnan model with and without
calcium co-existing. The amount of copper ion adsorbed to the humic acid could be predicted by using the NICA-
Donnan Model with high accuracy. The effect of calcium on the amount of copper ion adsorbed decreased due
to the increase in pH. Parameters given by the NICA-Donnan Model of phenolic groups by calcium ions have
significantly changed than those without calcium ions. The calcium ions may therefore affect the amount of
copper adsorption on phenol group of the humic acid substance.

(Keywords: Humic acid, copper ,calcium, NICA-Donnan Model)

<«

il

1 — 7, EEEOBEICIIE 2 W BMEIEL TN D, —

TEERER & A K DIREW T 2 RV R—ikI3xk b i Bl & U CREMCIT I EIRIED V> T DHFLEL
WESEE S, BIFECTHIRAS W BRTnd. LnL, TW5. EHo pH X2 ST X TEPMEIZEOW T
EMIRIA L R—iR 280 L B sRAnERET o0 | D12, ZNDEED T DIZAIRPBAAIND. fAJRD
A R—KOERKS Th HHIIEEBICEETH LD, ALY 1o pH B ERL, IAv v anaz{Ew
B AT 256, SORRMINEIZRD. WG T& 21, £ 0 pH dED 72 DI K & §ifh &

s, 7 IviREV I LMPOHRERTY U — MO L EANTE L, RS REW. - T,
RWHEITE SR L ESEREEI N B S To D B R TG SRR CIIHREIRED NV T LDOFIEIC L > T

POUELZYIHTED. 7 I UBRITITIVRF OV U LEOWNEEXRET S Z LRSI ND. L
LT )= VERFEEL, Tu hUPHEET ST LEEEDOWIZE T, 7 I VB EESRBOWREIZTEBNT
HEBRPWRE TED. 27 I VBOR HIFEOAE HAFE DL EBE L T D HEANTD 7206 I 7
WIS K o THiA A2 OIRREN G L 72 5 IR AAFAET 5. BNFET 554, NICA-Donnan Model T/ 5115

ZOMWEBIE R UMEERSN, 2O N FUMbES TV EBEEBOWED G THOSWEELTDL
BOWESA FThHEA BEBOYVA MITT I U DOHLELT DREEMENRH D, - T, EMHEOFHAED
CHEBOWARE TN TE2ETLELT AL D7 I VBROMWE ZRET 20 ERDD.

NICA(Non Ideal competitive adsorption)-Donnan Z Z TR TIE, CarnitfFoFEICLI D7 I v
Model 23f77£9 %. NICA-Donnan Model (X7 I » & R CFIEAEE (BR) O S A& SRR A AT L, g A b
~DERBOWERLY TR TELET LV THLE. 73 BINCHEEBE L, 2WETA FBIOEWREY A b Cut

U ~D EAE DO 35 & % NICA-Donnan Model TF DO Dl % NICA-Donnan Model % F N TEEA

B2z LT, 73 UEEEESROWELE ERIC THZET, pHRAN T T AT LD T I VRO E

FTZELNTE A, WXt T AEELZH OGN T A E2EBNE LT,
e TR

53



FOR T2 % B M AR Fe s

2. B
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THMSHE, 1g/Lic72b LI L. ZOWKIC
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12 104mol/L D=F L > U7 I &M, EES -pH:
EEZE L. H O L CuDiFEZH I L, Cut
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Table 2 NICA-Donnan Model M5 E{5ht=
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On the Image of Momotaro in Momotaro Emaki
Michiko FUNATO
This paper aims to analyze 34 kinds of Momotaro Emaki, the picture scrolls which were produced from the Edo era to the Meiji era.
It leads to the two assumptions as follows:
1. It can be assumed that the Japanese old tale of Momotaro—the Peach Boy— had already been spread before the Edo era.
2.1t can be assumed that the image of Momotaro is that of elegance in Momotaro Emaki—the picture scrolls—written in the Edo era, which is different
from his image of bravery in Kusazoshi—the picture books—written in the same era.
The assumption 2 will be explained in the next paper.

(Keywords : Momotaro, Emaki )
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