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A Discussion About Functional Reconstruction For
Wearable Devices Using Conductive Fabric
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Abstract: TextileNet was proposed to resolve the problem about flexibility loss of spatial arrangement that
is caused by laying power line and communication line. But TextileNet has a problem, which is
cumbersome firmware updating. In this paper, we propose an architecture that resolves the problem. And
we implement and evaluate prototype of the system using the architecture. The architecture allows wearable
devices to-download firmware from network of TextileNet, and the devices can update their program memory
by themselves. Implementation of the architecture actualizes functional replacement for devices. And the
architecture does not impair flexibility of arrangement in space.

1 BUHIC AR Ry P T2 RFLD—HIE L

VK-S ERROL S KHCOFTH O Fm;‘*ff%ﬁ?\*f"f%ﬁ’:ff

AT 2757 hava—F1vrics ,;t'),fN i%gii; T'7 N N/t b;tTaSz
BT, G L 7 — AR T 5 o one EIALAL TextieNet %,

. § ROKBZ NI HBHA R AV LT
| HESRAN R %5, b, hb UL L - st o ORI b % 15 %
CRERT B LM FAALRAORBEHEED 7“7*'}»’:»4 Zj\%iﬁ{%“k j‘_yﬁF;

HED, 1RIFLTOBAEC B TEELE el T =

: ; AlREICT5HbDTH B, L» L TextileNet D
& "8 Z DM Z
ELTHEmENTL S, CONMERRT S BEns A7 ACHEE B A R BOW, i

— 293 —

NI | -El ectronic Library Service



I nformation Processing Society of Japan (IPSJ)

B77—LAD L 7EHOFETH S, ARWTIE

NAADI? P—L D27 2BHTE7—FF

LROEEZBRT DI, V275 TVTF 7 F v DEBORTICOVTERS,
Axtilehlet Wearable \
Device #2
Wearable
Device #3 Firmware I
Computer Firmware I Wearable '
Device #1
Firmware Firmware
#1new) |[|[][___overwrite “#1[OLD]
Wearable
, Device #4. ’
\ | Firmware I/
1 v A7 L8R
Fig.1 Schematic Of The Architecture
o REMRZZEILE DY, L AORBERHE
S HE ) PEADTICEEORT 2 EETLOTH 3.

AT, SEO0BETERY P77 T R
FOLREREINEZI2TITVTFNLAD 7
F—LIxTR, ZY NI IV AFLEMNL
TEHWRICTE7—F T 7 F v 2RET 3.
Thbt, 72753 TNFRLABRY P T —
JDOF -V BEERENLT, ARBICEET S 2
YL IS T I RRBIAR, 77 —L
L7 RHEHT 5HDTH 5 (Fig. 1),

FNRAL ZADBRBEAIPERVBERICI? L v
CTE, HBABHFADIATFLAREET AL
ZAREIC T % TextileNet D A5 LTIE, %
DOBEBRBRICEI 77— = 7DEFIZ
DBERAARTH S, RETET7T—FF77F %D
BAKELY, COEFOFES L HBERICHET
) /2 XORR XD

£, 92T I TATFRLADT 7—ALT x
PIARBEBREOP->BEKKEZY b7 —2
ZBEHLTEBIETE 313D, 55 58EOIKE
BTEBILT, YAFLDOBEEMER: iz
ISR O TREME S T B,

BEHCH o T, EICHE I BIBEFEZR/D
Rick D23 E2EE LT BEBHAEDR

TextileNet I2BIF2 7275 T NAFNAL R
31 FyrSefruaaryEa—¥ThHs PIC
24 avRZHEALTHEINTEY, 77
—L7 27k PIC vfavo7rulIShxE
NVICBAENE, 799> a XY TEBIN
2 PIC w4 avo7/uZInXeyi, B
PIC vfav/u/I<tWiZh2EHN—
FOo272FRALCHEEZRIIDENDHS, L
PLIDOARTIR, ZOHEPIC L a7
79DV y bic PIC w4 avi2EBELLR
ko, 200, 9273 7TAFN
£ R PIC =4 av 2 EEL-BOEHOF
JEEHE 2 B,

COEMBIEMETE-DOWEEROD L
DELT, BEADI 2T I TNVFNRAL AL
PIC =4 av7u/ <t EffinmKk%EE
TEHENEZSNS, LoL, ZOHKTR
RO ERAEOBERE VI HEEZ &S C
EWTERL, D75 TNTFNAL ADEZBR
#HBlovD Lo LTHE o2 EEN LB
T2, P—FF27F v BYT HHE
P ECKELBETH S,

— 294 —

NI | -El ectronic Library Service



I nformation Processing Society of Japan (IPSJ)

- 22T, PICA A avok oaésr L CHE
ENBZTO TS50 ARYVOEETHIBELF
AL, 2y ' 7 =20 0RAAAEEFHF—F
T77—LVx72EBERABTnT 540
=Y EREE, ThET T 7 INT L R
HRRALZ ETHRIET 3.

3 E=EAR

a7 bsu—¥nEEX, Microchip
Technology Inc.ic k357 7V —vav/—
I AN851[4, 5| CAB I 2 ERRICE DL b
DTH3, ZOERHIPICA a2y —tr 0
= HERICETALDTH L, TS FLR
BURT7IvaXEYTHEEINS PIC <
AaveAWT, V72 27icks7urss
LAXEVDHOHEBMIABEEEEL T3,
COEEFATR IS ARXAEY LiTy
7=A 27 LIIHICREINAREZRE
L, #h27u/sru—yRHA0MERE LTEH
hYT3, Z2LC, B¥hAT77—LY=7H
DEBE TSI LA —FBRBEIBLTE
¥z 3,
Lo7arran—FE7 =77 TNTAN
AACHEATIICHID, Ry T —ITRT
ANBD AV L — I DoBHTF—F2HA
AL DDOBBENBEL k50, BET 3t

RE2EMD LTEET S,
Reset Vector = | 0000h A
Interrupt Vector | 0004h
n
Program Memory 3
H
]
X
[}
3
]
<
n
©
[}
e
Without
Program
Load
oader 03FFh ¥

3.1 AFH T 7AILOEF

77—LTzTDEFT—FE, L VT~
¥¥74r—=v b6)CEBRENT7 74N E
LTERENG, Zhix7/ars562eY ko
PFLVAEBMEINE AN, FVHE, BLTL
S DEEEHR 2 ASCII 2 — FTEHRL:-TF
¥A+7740VTHS, PICef vy
LAY EEBMIBEELAV5 ETHER
DX, BWEDOT7 FLABHRENAFUEELE
BOMTHROHLEZLDTH S, BHFF—5 %
RITL, choDF— %285 70 ANHNE
k3,

ANFYT77ANTRTIALID 1 72508
DDEREM TR S, k2T, ~FH7740
Bo 1T LICHERNL &R 2 BR0HEL,
BYHENTF— I 2EHINRDOV =T 57
WFNRLANERERBTE. 9279 TVTFNA4
ARBRAEN TR T a0 -5k, 2DT
— Y RRZEBELTIO T ILAEVDOEEHRZ
MEEETT 3.

32 FOVSALXTVDEZHZ

Y27 I ITNFARL RACHARAENRS S0
rYsru—FoFr—2it, Tars3sh €))L
T77—L7 27 LZHIDOREINERIC
B X 5 (Fig. 2),

Program Loader | 0000h
Reset Vector 0200h ?
Interrupt Vector 0204h I
Program Memory 2
[\
o
K
[]
3
(=}
<
3
With o
Program ®
Loader 03FFh v

M2 FurZssrteyey 7

— 295 —

NI | -El ectronic Library Service



I nformation Processing Society of Japan (IPSJ)

BF1IziE, 0000h 525 3FFF £ TH 37 FL
A %2[4T 0000h %> 5 01FFh ¥ TOHEBH 70
Fo7Lhu—FHOERE L TREZINS, 77
— ALY 27D a— Fix 0200h F DD
KEEBXH, Yey FR77BITEHRARR
77 IOERICHEBREI NS,

DT I TNTFNRL RIEBRBRAR, 77—
LY 2 7HEBDa—-FR2EFTT S, v 7T
VY FTRTF—BERISDORETF—I %
EREHALTED, 77—27x 7EHOEKX
BhHHLEFEIOTIru—FEBDa—

Fiztih &2 3, a5 60— 38ako
TRFLABREANAL FVHEOF—7 2B,
F=DBEWER2F v 7 LRI TS
ARXEYVDEEIRZI2ETTSE. T—IDORE
LEERZDOFHEIZ, 77— b7 2 T7DF—%
BETREBINSG EFTHRDRERIN 3 (Fig. 4).
77—LVTOEFBRTTIL, 7urJ
L= 277 T NVTFRL A2 HBESL,
BUERINE 77— 7HBO2—F
BREFEDLD LR S,

/Personal Computer

Hub Device

\ fWearable Device \

Intel-HEX
Format Data

- Intel-HEX
Format Data

S

Program Send "-)
Memory Data A

7

Program
Memory Data

K3 7us/Jsu—FinX
Fig.3 Program Loading Flowchart

33 F—48&E

NFYT77ANERYFPT7T =0 RATF LN
WHDavEa—% LIKHFETEH, 20FFT
BEYFI—I S AFLADORWIcT— % 3%
By¥asztidcEihy, RABBOEXKICL
TDFNA ADERE IS TextileNet D3 v
F7 =2 AT LTIR, MEDEERKCER
BiTbhdl:d, NFLoERHAA v Y—7 2
ARELTRY I =INTLRBFNLR
PRITHET S, AABOBBEELR SRy b
T— 7 Y RAF LDORBTIF, T T4 RS

EBOroRBLETF 32Xy b7 -2V R F
LAOAABER7 A -~y P T2 T7I7TNF
N RA—FEEBT 5. '

4 7OK9A7

TabtZALTELTYNY—-LAT LY b
F—F RIS AT LDEERZITW, ZOEIfER
MZEL /- (Fig. 4), HBHEAZHVWEED
TextileNet &2 Efi%sBRE2H 72 b
YA THRERZ, SBEDTHFETH 3,

— 296 —

NI | -El ectronic Library Service



I nformation Processing Society of Japan (IPSJ)

Windows PC

Power and

Hub Device
Terminal
Communication

Software

PIC16F
nes

_ 877
]|
ADM3202 Dsub

Device Connector
RS232 Data Channel

Power and

ComTjL:‘r;i;:ation Wearable Wearable Wearable
Device #1 Device #2 Device#3 | *°°
| | PIC16F || PIC16F || PIC16F
877 877 877
K4 Futrs47
Fig. 4 Prototype
41 TP STITFTINA R L.

2V FPI =T RAFANDERFRS, 7
TIITNTFNRARLEARDD D THS, 77
FTNTNA R OHER, HEBERT S
RS232 Y PNBEA VI —7 x4 ADEE
TH 5. Znid PICI6F877 D> USART &
Beya—- V2L, ¥_HEE ZEMHD
RC7 v L%EHD RC6 v % 2F v R
RS232 4 v % — 7 24 AFNNL AD
ADM3202 ic#fHi L, WA 9 ¥ DSUB 2+
78 EWHHLT-.

~FY 7 7 A NDOBITEHDIE, Tary L7
TRIDNTTFNL RACHARAENT WS,
7584 A3 9 € DSUB 2% 7 %5 5 ik

DT - ERU—FREAROT, 92757 S HEIVE2—IOFIFLLEEL, A
WFRL R —BOBNES R ) T AVORERETS.

WTEE, F—IDREELEBEHDBNEE R 43 9—3F)L
LT — 5 OBUEER 2

TP I TNFNL ZAOHEM PIC w4 2
VICEIYFLY YL Y—XT79vvaR
EYVBBO 50222 RAT S
PIC16F877 %23&BIR L 7-.

PIC16F877 3EE DA A - 2MZ
39, TO)ENRBERDOFY P77 R
FLAICERINIDRANESOEINL
TH Y AARNE L EITAELRBOE Y TH B,
TP I TNFNAL RITER RBO EVHhH oD
ANF =%, 2EONTFNRL ADSEEEH
37— REHL, ZELAEF—F XS
TEMEEETT S,

¥, NTFRAADST 2T 7 TNFNL R

NTFNRALAELYTNEIETEY—3F

42 INTFNA R M, 7o bk ¥4 7Tk Windows PC DA
R —3IFNTHB, I—IFNhonTF

YL P TNFNRL AR, NTFAAL R

@ﬁwmm074:yuummm%W%§ﬂ SRARNT 7= b7 2 TRBRR L RHAR

- 297 —

NI | -El ectronic Library Service



I nformation Processing Society of Japan (IPSJ)

YT I TNFNRL RADBNES 2XEBT 2
ELNTFARL AR Y= FALIEAFH 774
NDORERBZRT. T, ZOBETHATFN
A RABFETDI LTI TNVTFNRAL RICEHARRA
ihr7urssu—-FoEBEERT 5.
—IFNENTFNRL ZDERF7 v —H#l
i, NTFNL RAICEHBIAENTAZFY T 7
A NBHETHEY TS, TubdA( 7T
XON/XOFF XFE2 vV 727727 70—
HEAZHACTEY, ~¥XH 7 74 LOTHALT
DHEAH LB fThbI s,

44 BET—Y

NTFNRL REANFY 7 74 VEBITE, B
METFLADERLASA FVEOTFT—S %
VLTI TNFNL AN—FREET S, ZDHK,
77—LxTHFBERTTEETHATTN
AAPOEI 2T I TNFNL ANRERBENS
F—F k2T, 38EDEREFO byte Rl
FIF—%Th3. BAENICRT—YEE7 SV
ERBEI LTI TIAFAL ABANESD 2
BRI, BWET FLAE#RLE A F Y % byte
ROES|F— 7 1 E#L - 35 BE, 2L TH
DITERBOER*MA BN F—9Th 3,

F—FDEEIZ 1 BRTOBRABTITD
W, F—IERT7 I T EZEBTIETDOY LT
FTNWTNRAL AR, ROBETHBERBRT =
T TNTNARABNESE2RET S, OB
BTREADI 2T I TNFNRL RAZEHEDOH
MBS L OHEE TV, ~H L B0 AR
DF—F%2ZEL, FT—FICEYBLRINES
BT AXREYVOEEMIBELRTT S, B
BB OHBH KL Lok T4 2, X
DF—PHRE7 5 7 NREBENS FTRET
— P E2AFySTS. CNSOFHEIZ7 7 —24
VT DEFVRTTE2ETRIBELETE
ns,

77=LT T DEFBRTTEE, ATF
NARRZETDI T I TNVFAL RICHR
B2ERL, BUZ 7 — A 2 7EHFERMD
2% RIS 3.

5 8bhic

AR T3 TextileNet DE Rz B E LT,
HEBENAEZACEY 2T I TAVTFRL 2D
BEFRREIC OV TREL, BIRROETH 5 7
LAY T BHFORAREELREBTET—F
FI2F e 2BE L, Tutd4 7OEECE
b, EHF—¥ % TextileNet O F— ¥ BB
ZRALTHARAR, V2T T TNFNLAD7
7=AV T ERBEHTE AT LAVBERICHE
gxnt SBIZOTur L SRERLEL
T, EBICE YRRy PHIY 275 TAFNRL R
DB AAARDRIEZED B FETH 5,

P

[1] FHHEZX, skEt—, "ZRHEhE0BV 2 Y
-7 ERICBET AR, HHAEES
2—RVAVI—T 2 AWELWER
#, 2004-HI-107, pp.27-32, Feb. 2004.

[2] Microchip Technology Inc., “PICmicro
Microcontrollers”, Web, 2006,
http://microchip.comy/.

[31 Steve Mann, <“Definition of wearable
computing.”, Web, . 1980,
http://wearcomp.org/wearcompdef.html.

[4] Ross M. Fosler, Rodger Richey, “AN851: A
FLASH Bootloader for PIC16 and PIC18
Devices”, Microchip Technology Inc., Aug.
2004.

6] =478F v F770d—-ZrAUBER
&4, PIC =4 a3y F¥4L ) —=F:
PIC16F/PICI18F o 7 — + u— ¥ OEN",
Ju—r L BFHEALH Global News, No.
22, pp.27-28, Jul. 2004.

[6] Intel Corporation, "Intel Hexadecimal Object
- File Format Specification Revision A", Jan.
1988.

— 298 —

NI | -El ectronic Library Service



