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Development and Education Practice of Education Materials
on Handmade Interiors Lighting Using LED Lights

MIZUTANI Yoshinari

Abstract

Various handmade interiors lighting using LED lights were developed for elementary school children. They

had LED illuminants changing luminous color with the time. Handicraft of lantern using milk package was very

easy and pleasant for lower grade children of elementary school. Many variations were proposed on handicrafts

of small interior box using corrugated cardboard made of the plastic. These handicrafts using LED illuminants

are good educational themes for elementary school children.

Key words : LED (%% 14— F).
IrohaHime (WA {34) .,
Lantern (7 ¥ % ¥, $4]),
Interior lighting (£ ¥ 51 7 HH),

Microcomputer (¥4 2702 ¥Ea—%)

1. FL®IC

FHIE, A PO TERED A Y N— (KE HAR
B (BAeB k) & &b ITiETiR e A
HNO/N - R AR, EHa Ry b [HEL
(NEC Ay MM/ RX=Yz3v)] twiyukRy bFvy
WX A a7 ZBEO TAERE 21T T &7
(FAM (1998a. 1998b. 2001, 2003a. 2003b).
KM (20012, 2001b. 2001c. 2003a)). S5
OuRy bR o2 TEHETIE, uRy bafliEg
5707 T 0 EmHNICHBETE S L bbb/ 4
FEPEZ ELNRICLTEL, BRy ME, TED
FEICHR A faE 5\ WM Tl d 505 BET LMo
HEIEERY MCHT AT 0RO R T 5 H D
%, RIIAR RS EVL L otz Tz,

ORy MEMICHIREZROEP S, b )AL
MO W7ZH ) L) EEH Tz, 20X
BEROHR, X VREEO/NEA LR A (A
W LT T E#RE > T0 A B THIROR T WEH
LT BRUERLY v FyTF~vfary (w4701
Fv75Fr/uY—tk PICI6F84Y ) —R) %flio
72 LED Oifl#i## [AI1d (NEC & v b A/ R—
Ya v, IR8) | ML, TEHEREEFEKLE
RTE7 CEARM (2002), K4l (2002, 2003b .
2003 ¢ 2004))o %7 R &AL o 7o fiff R W ERVE 2
TLED O 2% S 0ZALZ T 2 71 7T A% /Ek
THHEHOV 7 oI T EREHT S LT NMERD
HEEE RIS L7 RETORHT A2 L TE S &
I o720 FREHIE Z T T, DAY
FEFNRICLIZIZETH TICFERT 5 LT

s HATECT

—161 -



BB RER S H43% 2008

LED i % i o 72 TOEIE. BRHEHAT (R X
L CHFERERF> TORHBICH LT, ZIFAR
LG o7z kAl (2004, 2005)). LED J6il %
AND Y 2= FOTE%ETRT A2 LT, MEROK
FAETHMHAIITE 2 THEOWREMSED D 5 2 & b FIK
OHTHRIEL TE72e T2, AT H) T =2
Yay 7T BRADEORERRADSINT 5 Y
BL Do TIEOHED Y OTIRKET, RIS
LTI TELIEMENESL 2 LATE T, Bt
DEALT B LED R L M4 ¥ = — FE A DE
72TAe% oA 570 7 T L. £z
"R, TOBKRT, AN -3 D [JLo
AVFITIEIOT A 74 7haEEFNz, 2 Tld
ENHOERE RS2 DA 7)) 7 TAE] OBYE
TRy & LB, MFEEENRIC L TIERER
BHEEBICBIT 218 LOFEEMIZOVWTHRRE 2 &
129 %,

2. DA77 DOLEDFKIR

oA 797 THE] & #-K-Ro36ao
LED #a v ¥a—% 7025 ACTHl#E$ % LED Hl#
Fv b [WARE] OFRANEMTH- 205 AT
LIFEO WA Z T 572012, flis#o LED G &
LT, 11#® LED ®HIZRGB Gk - & - &%) ® LED
MPHARINTVWDE 7V H S —DOHCHBEALED (Fk
- #0%, SBH-321-AS) 2 FIH L7z LIEH N =—
Yarbl LU, EH5500EEM) 2 iE. TE
AT B RGE ERPTFLEOBHZ). BLY
TR ERREIHERTE A2 L2 X - TGRIRL
720

(WA Z20FE LA, 2y Ea—4T
HHEIZHE Y — 2 2 FHA Y TEBEVHFLEDLD
A, A a—FOREERMES LT, RET L
DOWHE B HHREMRT A EVEE L, T,
FREFNT ¥ 2 — Y BIEICH HREENL TV L LHE
NhHbHIlE, AV 2=V BENEFRLT LK
LMl i8S B R 280 H 5. FROI Y
o= 2T 25810013, 7075 L8 AARE
i (ROM 74 % —) #ffiHTE5 L9512, T2
AV L=FIITNA ARTANZHFNIA VA M=
VLR TELR LR,

—J. @5 )L RGB D7 IV T —3NtTEAL
5 HOMEERE R 55 - 72 LEDGHOBA X, ¥ = —
FIAEDOAZIEET IE L VDT, INEROERFEET
LEHBKBNES TH D, 72720, FREFMTHar
WZLED iz HE (B4F) LTBLLENHL,
DOHCHEAE LED Tld, toZfbxiiEd s 2 &1
TEZWVH, A O # G HASEO 5 O R e
ELEDZMA 52 & T, HKDEY — DN T—
VarvEHERTILELTEDL (KB 2007).

3. FUDFII—ROIE

31 &HIANvIZRY
INFAE ARG E L7 TR E TR AR b i
W7y o — FIAEIX. 1000ml 438y 7 2 FH L
Ay sy ] THY, Ihds oA v
TV T TR OFMICR>TWA, 38y 71k, K
VIFL Y/ M/ R)VITFL D3 EHEEICE-TH
D, AMIOR)ZFL Y Ta—F4 Y 7ENTVLE
ZH T ET, RADPHAMADOFIZT 5T EHTE
%o ZOHIIILEDZEILT S LED LA A5 72
FTHEANS Y 750 7 VDRI B, ZOIRRETY
Ty yELTHHATE 225 UTIRTQ)~6)DF
JEC, TEEEEMALITLRETLIETI VI VD
SEREE LIFAZ ENTE S,
(1) FHANNy 7OIMIOR) ZF Ly DaA—FT4 27
Je % 3 <o
2) 38y 7o bl o, Mo 45005 -
TEBBLZ1l / 2BEZTTUYAAREZ ANS, D
W) —HoMEO L ES Y H RSy 7 ofl
H#BO Fii) TYYRY ., KL —MoMmEzdry H
THINCHT > CTZEICT S (M1(a), ZEICER
7235, WEBHORE DT T, & BERTH
M b, ZORIZ, FvEYTHIAXY =% ETEH
WAL, Uy v ERTROICHET 5,
(3) 38y 2 OIMIICY Yy 7 T & %<
(1) FEBEIE, Bozw Yy 7 OHTH
5EIICBVAATLEY D, EBIEIIY Y 7T
B o 72 IEHNER L0 EBLICSLS R A7D
12 B %o L7t T, BRICKELS T 0
Iy MILZWERTR I, TE 57200/ &
LCHi< EHIXwEE T 2, T2, FAy

-162—



(4)

(5)

LED # w2360 4 ¥ 70 7 HM ORI & ik

Yz — FOTHIZIE. LED GBS DY 5
BV EIZDERLTTYAL v &85, T2, FH
Xy 7 ORI, WIS H) 5T HIlk -
TV EZARDHY, ZOEFIIEAEY 12 VW
LICHhEESE D,

XUy TR, vy oy i
BRLTHIRIC L CRETREAZEED L) ICBAT
HIET, By ERAIFTEHSONEEBTEE L
FHZENRNTESL (R1bNd), EML-ay %Y
A EREH T MRICBT BIEOBEAES D
T, U7 2B T WG L) SN2 S O0%E
EMTHOT, LVWHLKAEHICARL (M1
(d)o Fv bANVMUEERHO 7 V—Ky b (7
V—AT 4 v 7 ERERS) 2T KEfl
OFICEBIIO T2 B/, L TEES LI ENTE
LD THHATH %o

CouyERLEETIE. BOBETREHC LS
WKCHRDERQTLEY)REID L5 TED, [y
WS HLESTHHLL bR ] LWEEHFZ
Tl b, TN, U EFEAZTELIEREL, oy
WY ERIEFEOENE LSHFTE RN LN
JFEHRTH B, 17 h3gh T 72 IRETHIUL, KIS
e AGVH, MED T - TL AL, HITH:A
CEFICKRMIT I PB)ELL7ZFICh->TLE
Vo TDLDRIRRET, MEESTSH, FMlloT
DEHEL % H7207 T, o&E#EEE LIFHZ L
T&%\WV, TOWEIE, BB IZho7zu 2 EH#
HETEEHEELTC, BhouyxHERMATEN
EHHEICBHET 22 LN TE L, O 2B LIEET
i, W u R RAZEFRL X9, Ko LICHE
WTWL LB ST DRIV THY, ars
PR IARZEZHDBAEDL > TV T L 2RERS
®5ERV, T2, MEHOMRO “HEIZHR>Tn5
EAIZDOVWTIE, B2 A T THL0 &M
LEFHZEIITERWI LIZHERESE S, il
DETICETZBESTLEIREDI VS, uv ik
PARZFTRELEGE, TOFFICT D ZHAE
bbb LT, MFEZHEFHTEL2REIHDZ LIS
DWTHIREZNMAZ S Z & Ty RO LA 3%
boTL b,

HOMBAE O LED Gl (K 1(c)f), 5wl
WAIRE] (K 1(e)f5) 2438y 7 ¥ = — FIZA

-163—

(6)

NTWBEHREZI v EY ALY TH-TT v H
YESEETAS (M1), 3EHREHIF TR
MOMEIZITYERTIT VI O LEOFEIIR D,
LED St fgmtto 7z, LED OHiTH 5 1aiEH % v
A5 MIAATNEIHZ SRR T S, 20720, LBl
EICLED BB ZEE L2%GE. 9% v o Eflgs
BABCIRREIC 2 5 T B & D KA L ICHIFTL
FH)OT, MHDOWZ EBART %, 22T, L
ICEEZTHIETT Y YHNONGED 76 %E K
WEeT, 7y 4k (Wi 2050559
2%, TV YHOROBEIPET 55413,
LED O%H# T N—F ¥ v 7 (A ET#HiE) %
FHT 22 T, e Tlii~oXoR%
BWPRLT, 99 vE&RkaogsXiicsyszl
b TE 5%, M1(c)oHTrEA LED L (M)
Tl RGBO 7 VA 5 —IChMWEDLLDOT, Hfa
DIN—Fx v TEAHLTHEBEL TV,
NHo8y 7T 08 Mo le THER AR TEGT
DYgEE. A ITER L L AR TERT LI D
L, RE M) ICHBOFA Ny 7705 v %
i Y E, — SRS T TEL L) ICT 58
EAEL . [ WA | Tk ek v H %Mo T,
AR i Al B = O d e BB SR W i B (B = Oy N )
EHBIMICHITZHBSELIENTEDL L) IR
bo THUZH LT, HEMEM O LED JGlIZI36
R R TV R VWO T, BT BN
KT8 E52 L 3TER Y, 22T, K2(@)0
L1, AHFERH O 2B 52 LT B
® LED St % —7 2 ON / OFF #lffi§ % 2 & 3¢
E5 59107 %, ZOBFENTZX2(Db) oHamst
EEW & ekt LT, 20 EJEE ON/OFF il h
W, e L7242 Co LED &% —7#12 ON ./ OFF
THILENTES, K2(c)d, FERILOFER I
HHE 2 > CREHIE L TV 20TH 5. RIMR
VR T, OV AR LD EERIER
ICHERR L 72 CAS 12 & bt v o #EREIC X - T B
K poZ7eZ b BB LD T A ENTE L, £
7oy RS A —2FHTHI LT, RESH
TR AT KB EHTEL, BEOYA
< — il TWAiEE] THRHATE 2 HETH
D, £HR 7 ) A< ARG DY TE5 72 LED
w5 22 TAEO R 2 Hg ot L CAR T 2854812



BB RERE H43% 2008

HBFML T2,

32 XOAUTFITRYIA
HEBBEDDH DT FATF v VEER—V (FF 25

VA, EE 4mm) Eflo 722 E- T,

ZOHIZLED Xl E ANz [EoA YT I T Ry 7

2] LISHEHDOILWTETH 5,

(1) FI9AF v 7BER—VZ2HA3@DFEIZ, 0 S
Tz BAR—VoftH HIIC LT 7 ~12cm FEEO
& T, MAN TR LS WA 100K
ENT~8em 45 X H I, FOMIME EHEIZT
LR 28D g,

(2) WEiT—7CTH () OIIMES. M OMREE
5 DA AR DO BIER 343 % X ) ITHLALT
% (H30b)c), FHX 74V 2AROWE T — 7
M T 2. TIAF v 7BER—Vadi ) inFs e
ZAHER HOPLD, K=V XRUGETHYHOF
A (NZH) RANTEL &L HEICHITR v,
C OFOMA TR, BB, BN L W
EDEIIThHbDH, F—VRYTAREHYHE (~
ZH) BN D X H I B A b2 5T,
ANZAEMNZL T, ERWIHLT ERTELRN
BOLDRET VDL, ThUE, BN OMEERER) D
rwZ ke, REAKEZADOBEBMNITHE) LTS
TVWHRWZ EDRFRFATIE WL EZTWh,

(3) BEOW->TETICHRATNVITAY (3mm o)
RO OMETEE— VDR (BR— VgD
) ZHET (3(b)e 2D & XU, Hﬁ@?%?@
MTE OFCERZ A SIS 2 BAEIZHET L 912
%ﬁé(ISCﬁ)_hi\7w:74¥hiof\
FEEP NI R D L) ICHBT 27-0TH
%o MOMELIETE A W7 — 7 THEEL TS
A5, BFRI2SHERT 5 & T =TI TL B S
EDHDHDOT, TIITAXTHOBEIH L
{BBEICLTVE, TVITAYORSIIHO
HEICADETHET S,

(4) MEABLZZT VI TAYId, EREMS 25 X
oﬁﬁmfﬁbﬁﬁ\m%%n%ﬂﬂﬁ®wﬁ®&
A=V DORIZAND, RIZANDHFTOESIZ1
cmBETHITH S, TIVITA YoM
WHDT IV FXYFTHRVDS, REMHDT T A
F o 2 TEIMFEICL WY 7 T IA4 X BHRT

o F72v Ay M ANV MIOEAEH M ST, TV
I T A X ORI ER S & AR L TB < K 3(f)
3. MERKHEA» S RAzE S 6f%é#\;®l®ﬁ
BT A4 XIZEREME 25 L9 IZRRHNHNCA
Thbo KL, KON T 4 Y38 5. Aifll
DERIZ ﬁ%bézéﬂ%@ﬁﬁ%ﬁ%’ﬁw(
AT ), NITR L7z, #fi%MAN.T
%LT@EE&L%b&(T%‘HLIO&%#“
EHHVDHOT, FEERICLEZVTE->TLEY &
HbVWDHLDOT, TELIMY, WY ZHEENTEL 25
MAZHHATLLHICL T, BfFSE ETIEZ
KELINIMETHIENLET L VEELZTWD,

(5) MA@ AR —=IVTTHA VT 5, BWldfus
BlE L2y —VE o TFHFA V& LTz
DVNEDTF—TRTANLEY T T WX FTH
hEx LTy—nafioTilis 2 & T, BERRZE
By eAdT&7, HOHATRKEZ LTI —
ELEEE, TELEICIREMAVEETD
bo YmNIZEBTFHA VTHEELRL TR RS S
WOk, Y= VEI S ZEAAIEL ), Vv y
b GER) DX RBEIETHD, BEELE
W, MIRE LAY — Vv 2ffiy L ZEZR/HT
HHH, TOTHEZBVTIE, Y= NVER- 72885
MG % 50T, W ZED 2IMUZED 2% F 2
BUVENDH LD (H3d), NE#EEDDH % FEHO
TANKY—=NVEFHALZEES, Y=V ER—BD
WA TVWBE XL, Yy PR ZICLL R
b0 COWHZMMLAERZ LTbHAV, &
HIEE, P NVEMBERNPHEROT, HoTH
&, 72 BADY—=VEBD B /h D, Ll
COTMETIER, Y= VEMDTEL L, Ton <D
T DI DHEL o TLEIDT, ¥Y—IV%
W3 ER0E ) ITIRET 2 0EN D5,

(6) AMAOMEIZ Y — N Z2BE 5727217 TH RS, 1
Ve XICHESME LTOBEKRE 572012,
El4(afb)D X Iz, E=VRIYVARAF—F AV
ML B/ANYTHID ZIMEZ B LS HITHY VI
DAYTF)TIEILTWL ZENTEL, 7R
T AR, 27U AT AF —F X v S HLHGE
ENTVDLDT, TNH%E ) FLMAGDESL L.
IVARAONDA VT )T Ry 7 ANTEHH
%o

—164—



LED & W72 4 ¥ 7 ) 7 B O sE & 92k

%440  NO O EAITACHZUXH (o)

LHOIO S LLM N P)  N—TALAEHRYHK T (o)

g OEIAITREE2E 2R

YREHEN

FYYBOELE LA\ EFR T LE

AVHLEPNQOAUNGER L As2 ()

FUY
FEFOTEESES
< TRV @

%R IR QOEH AT R 2 B

YOS —T 2L A\ EFH (o)

(®)

g
LERLEBEIT LUEILOMA
dhc 2ABAMTIE=FIEZOMNE
LIS AR A
BINT ORI SR oy

W L0 GE -
HR (EW) WalLnnr -
HEFO G Ay EHD

e

2T 0(WEEH
PEEELATISE

"FUIF
ThHbBALEID
>R TTD

—165—



EMEE RS B43% 2008

ErsRE
&37

S B~y

Y—NEIFIHIVFT
BaLEIcH<

= O FEDHEICS—ILERD

(@ TIARAFYIBR-ILTHT (F8) =E3

FILEDAYEELT
WMoF%%ED

€ AYFUFRY I ADESE (EDB)

(b) FEOEWO>FEDZ1ED

FLETArERTHROER TSI YTHEE
By AEdhth e ScnMhelEL s

EoHMofUEFT, EHMNE
IZFLE71f PERLAL

( (f) A>FUFRY I A0OERE (EH)

(c) FEEUDEER

3. AT UTRY I ADEERE

—166 -



LED # w2360 4 ¥ 70 7 HM ORI & ik

B4, A>TV THRY 7 ZAOERB]

(7) TEDWolAyTITRy 7 A () OHIZ,
LED & AN 720 Tld, X 3(e)oBkic LA%H
WOREEIZ e 5 TWAH72®Z, LED 5 Hi723kok
B LEHIT Jhn‘fbi')o% T, Effa—F—i
iy F/ar#losg (M4@) 7Y 2~ I
HhbhsEW FLALOH Y E—L (K4b) %
fli>C. LED o EThEz#@El s €5 L HI2¥
BELAYFI)TEY 7 ZAOMENR I WL HES

AT HIENTE D,

33 AT UFPRYIAODN)I—- 3>
KBWEDH BT T AF v 7ER=VEM 12 ED
47 ) 7T IR, MSIRT I, RICELIWIC
TREMZAZETHMA RN T a Uy EENR
%o Xy MR MVOBITIZ, 500ml DXy MR MVOD
BAHROERSZE) Y LT, LkT@%‘%ﬁof
BEEHMDOIWE v 7ze Xy bR MVOFIZIE
5x£%khé:k?%@@ﬁ%ﬁ%%ﬂmLtﬂb

DEALDBIN L. #FIIZ, AT Iuy - alenr
AL ETENRVIHETEE L, 77 A4 N—=Y
V—%&fi) & LTHIAGDETH SNV LlEMIZE %,

n;ﬂi:‘l-‘l"lﬂ c‘;??k&

i
L. i
il =

100> 3 v 7O fi ) 7 L@l TAEM#Z 5 £ <A
H32ZET, ax%TLRkETHILEDNTE D,
®5. 1>FUFPRYIADN)I—ay

4. D

CNFEFTEKLTEZ oA > 7)) 7 I/E] of
DOIEREN R BWEH AR L7225, TS O THERER
B¥xFEBE L 720 T, b0 D#FEL LT R
THEODPORE L L TERLBRVELEDHDH T EITR
oz, ZOHIZIE, WRIVNFETHL I LD
BIFLTWD DN H -7z,

(1) TAETHMETZTA

TAETIE, @Y R TEAFIHT S 2 & CIEEMfEH
o), BEIEENTEL IR0 T
%o ZO—J, WY P %2 iEE, FIREROENR
Zb%oTLE ) MARTIT) TETIE, Ay ¥ —
) BAE GRS LETH Do HEDOW I E 2
WO TFEY) L ERMEDE < RIETIE, AERTIR
WhHh K BoTWAHTHO—DTH D, HEITH
FTEMT 5 TVEBELFERLBRICD, H vy —D
WY T O L WIREB DD R BT EILE
MENT By F—OHERIMLT, HFHlEnLH
LHETRYy PRMEYA ) ETEHHRHEE S 2V
720 Xy PR BMVOMTIIBWTIE, ZEITMLOT
ELV)HA 7 NVEEADDHDHDOT, FEHICFITT %
CEDET L, o BEARADEDN SIS TRD
JEEZ T 2B, b B> TR &% ARl
S5 L) BB OFELUETHD, TVITAY
OMFITAZEIMCEE L ve I2MA % < THIFR

-167—



EMEE R B43% 2008

TWYTINTIAYEFALLY, PRI 20O
L7200 ETAET AL EDEEY LT &, fE
ERNREPEL R XV ER ) ORWERICTE %,
(2) ok ZE#T 5 ERRHELE O RO PHLF
WALy 2 i 2 85 BRPIMIO FHF AL >~
A LED ROZBMORE A 2 5 2 L 2SHE ST
W2 ENLVDT, TEEN L EROLE#RTEDZEL
G TR SEL I LDPEETHD, T2 IR
F v ZBR=VICX AZROMARN.TTIE, AV THI
DER LT 28 & SEBIE O BIRAEFE LIZ v o
T, BHOREBERTRAZHEL T, KL 2255
ERZSHDLI L, MERERELSEDL LTHAT
Hbo WEDTEHEITE, RAZ AL TIE2T
5LV RERDL LRV O T, EDMNETOER LR E
SHLIENRTE S,

CZTRLZLED iz fis7: A4 77T
TAE] & B <. B2 & 7R DA
JRTEBIEMATE S, HAIIHET H1EHIE, LA
S, AEEZERTLIOICLAMTHLEEZT
W5, TR R OE#RE S IRAVOT, GHTEEED
FBWIETHL EFZ 5

E

LED JGii & i o 72 BM L BHEGEEIE, a4
e GRAL#BERY:) Lo e 35, EHVRT
AN PATESEZDE L DXV N=IZX D4 2t
HEZoNTwD, T2, THEHAECHRERBORK
KREGZTF o TS EHE MG TNO/N AR,
7 & NN RIHAEE, 1/ FREMfE R S 0BE LD
Ji% O TWHINIEHT 5o

X B

EARIER, ARAUF, TRAE, TR TRy P EM ORI
Robomec "98, 1BIII4-3 (1998 a )

AR, KRB, HE#F X h bu=2 28MBE LT
KYPE MR TOREE”, P10 B R BRI S E
AR, 2H-5, p.307 (1998 b)

BRI, KA, vy bEMEZIEH LG
77, IR G X B, ET2001-39, pp.31-
38 (2001)

BARER, KBUK, w4 r7varyiua—-S&fHELE [0

-168—

MY DAy =T, HARREEHAN AT 44450
SERAMHE RS, PLL pl26 (2002)

BARIERR, KA, HEMT Ry MERALE bk
Ry FEE X Z 2 — OB, Robomec 03,
2P2-1F-F4 (2003 a)

PURIFRR, ARBIRR, g vV a—gHlEa Ry FEHVE
FHAMEE OBAER", BFEHGEEF S EMH
%, ET2003-25, pp.35-40 (2003b)

KAUFRE, EARIER, RBEE NAREE B 20Ky
b DG — EFEEE OIS -, Robomec 01, 2P1-
A8 (2001a)

KUK, EARER, " BEFELE L BRAE |, BTN HaG
AR, ET2001-40, pp.39-44 (2001b)
KBUFHE, AR, TRy MM 7/NERIC BT 5
THRECE OFEE", HIEE R¥HE, vol.36, pp.183-

190 (2001 ¢)

IKRBIFIR, BARIEM, DX vty I —2flio7z/NERIC
B 2 ERBEETE MG, HARREERN AT R
520 AL SCER R Al U8, BO7, pp.31-32 (2002)

KBUFR, HARIEMR, “BEMTRY MERILE v Al
OHE", WA, vol27-1, pp.79-83 (2003 a)

IRAEERE, AARIER, Jen A v & v ¥y — % R
MEHEOEE Chof v 7)) 7 o8fE)”, AARE
SEHANECH A A 18 T O B X SUHE, pp.21-24

(2003b)

IKAVUFRE, AR, NS BV 2 SRl TS g
%3 ¥ 2 — % HI# LED bR EOEH", BT
HOBAE S AHAT IR, ET2003-24, pp.29-34 (2003 ¢)

KA, RAER, BHET, “BRy bETF—<ICLh
R B BRAN 2 FEOERE, EIREH KR
%, vol.39, pp.193-202 (2004)

IRAUFRE, EAIEMR, “LED fil#%E A I35 2 iHH L 72/
FRIIBI D AH bu =2 ZHF", Robomec 05,
1P2-N-069 (2005)

KT, /N R RIS L 72 LED Jeesi TAE", HARMES
B 08 = A w0 7E 508, Vol.2, pp.27-34

(2007)

(CFRE204E 9 J29H 522



