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A Method for Descripting Cooperating Behavior on Blinking LEDs
in Ubiquitous Environment

Shinichi Hosomi Masahiko Tsukamoto® Shojiro Nishiof

TGraduate School of Information Science and Technology, Osaka University
tFaculty of Engineering, Kobe University

Recently, accessories using luminous electronic equipments have attracted attention. An
[/O(input/output) control device enables these items to realize cooperating behavior among them.
However, there have been no way to globally describe the behavior of multiple computers. In this
paper, we propose a description method for cooperating behavior among blinking items. Our pro-
posed method realizes global programming by controlling blinking patterns. Moreover, we discuss
on the validity of this system on our implemented systems.
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from 1to 10 fast 2

from 20 to 50 bright 4
from 10 to 100 faster 2
from 50 to 100 darker 2
from 10 to 100 faster 2
rom 50 to 100 darker 2

SRR Y5 LR

FOR I=50 to 100
asread_ext_rom(l)
a=a/d*}
amwright_ext_romil)

NEXT
END
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K 12: AX R OREETOT T LADIER
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// from z1 to x2 dark = \
//MEERINDET 0T T A

FOR I=z1 TO 22

a=read_ext_rom(I)

a=—a/4*3

a=wright_ext_rom(I)

NEXT

END

// from z1 to 22 bright =
/]IS ERINZT 0T T A
FOR I=21 TO 2
a=read_ext_rom(I)
a=a/4*5
a=wright_ext_rom(T)
NEXT

END

// from z1 to 22 skip
[IMBERIN DT O T N
J=x1

FOR I=z2 TO last
a=read_ext_rom(I)
a=wright_ext_rom(J)

// from z1 to x2 short

/IS EREINDT 0T T4
J=x1

FOR 1=((z1+last)/2) TO last
a=read_ext_rom(l)
a=wright_ext_rom(J)

J=J+1

NEXT

END

// from z1 to z2 long x
/IS EREINST 0T T A
J=last
K=last+((z1+22)/2)
FOR I=z1 TO last
a=read_ext_rom(J)
a=wright_ext_rom(K)
J=J-1

K=K-1

NEXT

NG /
13: dark, bright, skip, short, long /5 4pk
ENDNA baA—RMT 0T F L

O #® PIC16F876 (7004 5 A AEY : 8K /N1
K, RAM: 3681 I, EEPROM: 256 /)N k) %
20MHz TEIHES B THWTWS. fibhiiEkEs
LT, 32K/N1 b® EEPROM ZHWTW3. &

SR EAEELI= Y b (AR&HT 1Y —8BTL
¥, WCU-242) ERLGARIETHREINS. U
JBER—KZNL T, BIEHE 9600bps, T —%
£ 1 /N1 b®D RS232C WIEZETTS.

LED O, 7YFHarsgkEoNy — 2 2H
92572012, PWM (Pulse Width Modulation)
iz W=, A O B O EEUSENK 60Hz T
HBHZENS, PWMHIHEORERE 13 I UREL,
duty (kD3 fREEZ TE Y R D 128 BifE 5.
D13 IURTED 0~127T OFNHREE L )NA b

// from z1 to z2 fast \
/S ERIN BT O TN
J=wx1

FOR I=z1 TO ((z1+22)/2)
a=read_ext_rom(J)
a=wright_ext_rom(I)
J=J+1

NEXT

FOR J=22 TO last
a=read_ext_rom(J)
a=wright_exi_rom(I)

I=I+1

NEXT

END

// from 21 TO 22 slow
[BEREN ST TS T 1
J=last
K=last+((z14+%2)/2)
FOR I=z2 TO last
a=read_ext_rom(J)
a=wright_ext_rom(K)
J=J-1

K=K-1

NEXT

J=x2

FOR I=z1 TO z2
a=read_ext_rom(J)
a=wright_ext_rom(K)
K=K-1
a=read_ext_rom(J)
a=wright_ext_rom(
J=J-1

K=K-1

NEXT

END //

14: fast, slow MNSAERIN DN ha—R #
PAEUA NN

K)

DT —% & U THiBhE R EE IR MNT 5.
INBL A SIS N1 20, EHOS A YT
7—LT LT EHENCDEZAL, HET—F%
BIREE BRI TEIES S, INAE TN
AADI AT LAERER 181TRT. Ay T0r o
LPEETIE, AT 075 LMWENA hO—R 8T
07 I KEERT D, T—FESRZIUETII, &
WENZNA hO—RET O T LADUEIZHEN,
BB ICHRMEIN TV BHRT — % 2mE
T 5.
4.3 WBEZFOkal
R T+ —< v ML, I R INARET S,
i3y b EIATCRID, FusEy h&EF—
FETDH, £2I2AX IR ID ETF—FNEERT
4.4 NAPI—-REBETOSSALD
7Fx—=%v bk

NA~aA—REBTO7 I3, N RI—RT
RIFEEN 5. IR, N ha—RETOF 5 LD
T+ —<v k%ERT.
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WCL-242
WICL-24M

B 16: #RET 7V — 3 >~

FOR I=yl to y2

SNNANERTS. INAMFEOEfI4EY 2%
IR ID, F4EY N EEEEFTETS. yl,
v2EBIT2NAMEAT S, ZEEESIE, 16D
S5NCOAEL Tz long BIOZERZRET 5.

NEXT I
LA RMEIT S, B4y R EITIR D,
FAEY N EERERET S,

I=y3 or I=1I+4y3 or I=I-y3

INAMEMTS. INAFHOEfL4EY b2
aOXYRID, Mi4Ey bZ2EHESLET S, y3
T2N1 MMEHT 5.

a=read_ext rom (I)
a=write ext_ rom (J)

2NA MMERTS. INAFHO L4y b2
aOX2RID, bEVNEZET ST ET 5. 281 b
HOEAL 4 Ew b % read DEEES, Th4E Y
k% write DEREFET D, TI7PI>TNVWD
HE, BETINAMEHTS. SNAIFHOL

LED1 Blue spe g LED Red
LED2 Blug === =t— LED2Z Red
LED3 Blue == == LED3 Red
LED4 Blue == =t LED4 Red
—_ =t LED1 Green
=1 ~4—LED2 Green
=4=LED3 Green
LEDE VEC —dm =t—LED4 Green
LEDH GNDO =t =1—LEDH vCC
=t=LEDH GND

MEFEEPROM

28704954

AR7075LNE

w7 —5 | |smr—s
wana || B

AT o=t -
Joav L

THRERALE

X 18 INEAH ST INA ZADT AT LR

fr4Ew b&ELEE, THA4EY N2 TETEHREAE
%, read_ext rom & write ext rom OB TITD.

5 ZR

BEFEOEMERTZ0, HHTIATUE
WZDOWTHEZfTo72. PChLREINZaTY
RENAMI—RETOVSATHMATSZ AT &
DL =4 RE2E 3ITRT. PCOGEREIND
A RIEINA MA—RBTOF T A ERERL T
HBATY TREORENEEELS.

6 &

BRI, IV x—2aNEETHYv D
BEREENCEBL, N AH IS N 2D LED
B OBSE A7 oO—/)VLiciEiRTtE2 T 07 73
U RREREL . RBELULEFIETIE, PC EO
WET TV r—a EMAL, NUARTITINA
A®D LED HHMEERIHZEHHL 2. PCHSEFES
NDHAR R EAYTOT S LETHIET, BA
EY QN A ST HIET INA ANOEEN AR /2
5. SHBOBMEEL T, FHRE, XHERHREZ
EZERL 2R FEIC DWW TR 2T .

HEE AWVIIEO —ERIE, SCHRRLA A R E s T
MERIBFED D DB A NT INA A2 Tz
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