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Results Report on KNCT Solar Car Project
Yasuyuki SHII Kimihide TSUKAMOTO Takumi OKABAYASHI Shinichiro UEMURA

Kenji KASHINE Kazuhide DOUGOME Takayuki UENO

The KNCT Solar Car Project was started in 2010 as a part of practical engineering education. This
project was carried out as a two-year plan under cooperation with faculty staffs and students. The
aim of this project is to enhancement of environmental awareness and to improve a technical
education. In this paper, the specific contents of improvement on machine performance and a
summary of results participating to the Suzuka solar car race are described. As a result, It was found
that the comprehensive manufacturing education is important and the practical case such as this

project should be carried out lot more in the future.

Keywords: Solar power, Solar car, Alternative energy, Design and Manufacturing

1 [ZL®HIZ

A7mv=r ME, ZHESET CHMEIND 4K
RIfAD Y —F—H— L —RICHET A L2 HN &
L, ¥Rk 22 FEIC BERGESH Y —F7——7rdx
7 b ELTEBETFONTE. KTy MIFE
EHIRE DB TH O3 BT 2 HFFHEOEGE
HTHY, FREERIC 2N 250N s Y —
F— I —DEYEB LN — AN AFBIET LD TH 5.
AFmCIE, miElOFEHRE I E, BEHAONRE R X
DR Z ST 5 & & b2 2 ER OBRLA OIS 21T
FHLDTHD.

2 SERe{KH]

ATvv=zy NI #HEBLOHFREOREOT,
PN ORFRRIEEZIT Y. BRHAICS LT
AL, MM TR O S EABLOHELRATHY,
FERIRFIE 8 DV MIAEEMIED —BR & LTI AT
HET~ v UBEGHIB T 28 mE COY AR — FBEIO
FuYxl MEROSED AL FEITY, HREIT

COBRRTEEEEPIEL TR
TR YA L TR

TR TR

R TR

" i

"o SHIRaM A TR AR

~VURWEICRB T D HRE AT . SbiT, Batt
DR E VOB G, JRE R CEE 2/ S— V(25N
TITAME OB (TR EA B LT

3 TIURE

A, T2RbbHHEEICB WL Y — T —h — il
ERHIDTENS 2LV, FFFETIICHIZ-T
DOHFEFTRE L L L EME~DORE ST H TR T HHEN
bolz. I, FEOHHEIZIBTIIMEERRHI AR
BTN NS Z e H XD 00, Hifffe =
FLBLPART =L RE LTV, 22T, 24
HOBHATIE, B B E DA 2L,
ENFICARE 2B 2R, FAESENEELF
STHFICRVM Z N TED L IBE L. UT
WZ~ Y VREHT DWW T ERIIZR RS,

(1) EfRIL—ALA

FF, SEO#EN 7 L— AREHIEO~ T AN
— AL LCEDHLZEELE. K1IZ, BRI~ O
7 L— LR AR T, iRl BER X, BRI
PRET IO R—=NY =T — R DI T N
oG E > T, LavL, ZoX ) piET
T — NI EENREI 720, MERIZH
R D. £, V—TF— RV EEREH O EIZH
BLIETEODBEREORVFEY PEETHY, IHIZ,
HEORELNEL 725 Z & THRG D HE L Z 1T



# f&E FX

A

AF HEH
-5 LF =17

G fER E—EB

IR g

1 RiEOE 7 L— A

<, HEMR X OREMIZRIT D& L e o Tz,
FD7h, HIEORETIZZING D EIZHOWNTRETE
A O HARFE R A= T H 2 & Lo,
AEIOHEM O 7 L — Lk & LTE, BENDOLRT
MRELMETHD L) Z &b, MEEE LFELE 7
VR BD A T -, F 72, sifla] L o RS O
—OThD THEPHEZ TS EEHTH 2%
B8, ULy RRTH - 7= ailmis 2 ardh=to ¥ =
NRevarERHWOEEICERL, a—F UV TREO
FARDM X LI O/ N2 MIZ b xR TE D L 51T
L7z, 7 b— A3k 2 e G b O I 2 57200 0
RIS LB C o D 72 8, MEEE Dl & b~/ A
WX DR A Lz, K2 15RO BRI 7 L — A
R

2 WBEMOHE T L —A
Lo b—3 a3 VOO RBE T, K@= 5
FEREIh Wl — "= CB L ¢, BRI OERT
I, B —r— A N—%m < L, Hif Lo E RIS Rs
DEFEFCTEBIIWNED LT L. £, 7 L— L%
DINA TERIER L, D INAVBEDOL R LDy %

BINLTz. I, EREDERAR—AZMEIRT D L
EBITH ARy g VEEHOBE AN LY 570,
AR 2 BT ~BE S 7. 4 2 v — LS —DOREE I,
AIE D Y —F — %D~ 7 > | ZHRIZIBIR Tlda
G EEFOREORZ B E T HIRIC LT,

(2) HARU L 3 Ut

WA AR v g UHIBIC DWW TR~ 5. fiflal O
WDV AR UL, BERITY Uy R, KR
[ ] M G A NN W b A= W 9t
LCWie. ZoERXEZHRHA LB AT, —F% > O
RN BNWEEZEZ TWE=dTHD. L LERIC
=y NEETT D L, ERPERO/N SV a—F—
TONITARE ST EICREDN 720, A L —
N B BE MM o720 &, Bl AR
Voa UHERETTIEE NS OARBUT KIS TE TWRho
o, D, WER FIF S SRR EAEL TLE,
HIOREPARLZTEIL>CLELTZZ D, HD
WEL LOEEZHTZ LN TERDSTZ. ZDD
A [BIRTER IS DU TR ORI 2 B 6 bl gk &7 7
Ny aR—r FRERA L. £, Rl 2
= DODAA T T —ATHZDHFNNDG, 2iH%E %+
NENMSIITIRET S hL—V v 77— A A
L7z 23Uz k0, " 7 R RE N E Z AR R
DN 2l - TH R ZE L TETTHZ &N
FREL 72D, Fo, B LG KIBICSETDHZENT
X7, M3ITAEOY ALY g AEEE R

b))V TH AR g
M3 YRRy g U AEE



EBREEEY-7—AH—70Y 17 b~RIEHRE~

(3) o

B 4@IZRIEIHEE O A 7 V& ~7. milElEMERE L Y
bAoA EMAL, moORIENRES 7 FRP
JeZEHWTEYELZ=0, D ouLvAKROEENKE ;2
Sl bl EREIOREWERIZR T LES T
REOMERD T, AL, FbOMELYSET
HZll, V—F—RRAETL—ATiERL T
WAED AT 2HE L LTWD T2, B oLoMErE L
TIIHERBEL OB THL T T AF v 7 X R—
NERR L. RAOICARIOH UV ERd . oL
DENR=DF L —F—ITIC LI HL, /i, &
JE, BEICHEILT, TAIDT I EANTH
e L7 BuNE, 7o 7 EARO I AIL TN,
T T IVINIR NS TH VDTN B o172,
RO T D E BT v IV EEER LR &2 1T - 7.
B, V=T — L ORE T IZOWTIE, R
DZLEEZEC=NT—T % HNTERY 1T 7=,

s Oy

DL ED~
4 B INIBR
4 L—RAER

wIZ, REFOHEK, & BIOKRKEZ®@ELTO
RIUZHOW TR T 5.

(1) E1HE(CER 258 A5H) : B, F&
KETHRTITPME & 72 o TS, BRRE RIS
2SS T & 72, HUEEIN KR 2488 U O s & it L
TV, ZRTHRELTWAES NS - T-7-0iE
IMOBEAKIN T 24T - 7=

B 5 ICHRM OB 2~ 7. BMRE Yy NN TEJ H
DOEE EHEHENMTON, HNWTT L—F%T 7%
DOESFEREL DA & 5T F 1T X D BRI O MERA T
b, Fid T, Ny J7EOBHESGICTT L —F
TOTARNMTbN., @FITITVIRTOTL—F
TTARNTHLIN, MRIZLAZAY v T7E2&EFE LT L
DITDOTARERo>TW=, L, HFESLOEM
ISHEOBHE (35km/h DL E) IZE Lo 7clz®,
LN E LD EZIT N, FOIERARTH 7.
FORD, BETOVRICELZEBRE 2 VMENT L—
XU TAMIEBLE., L, TL—F% O
Ay 7 NBL, BlEOBEBIZEID XA YR
BN THAHOTA YRR ZDITEBEFELTCLE -
O (X6), HRFZIZH A VBB LEE L 72 o7,

4

X6 XA -YDEEFE
fitHT 2 M, BEHELTHOHEREFMAICY A 7
L—F% 2N CEBRETL—h—%2480), — L
NS L CHBESMIBHTE 202 RETHHOTH
5. ZL—AOKEREFIZLY, BT A MIO
MEL e MEAK L., HOHEBRE Y NNIZED,

_3_



# f&E FX
A —F tF

AF HEH
F1T  BR f#x

G fER E—EB

= hUL NROTE K AR DL R E O, KR CEM
T oy T V—OEHAWEESENMTON-. ZD%, 4
FeH 3 NOKELENT A NEEOHEEITV, /NT A

b % B ED) (T EEMEREZ1T S 2 & THRPET
L7-.

R A SA LTZHEm NG, RBEORX—T 77
Uy RERDDIZOOTERAETNITONTZ. TERAET
TIEHHKIK 3 AL THA L& bian. £
7o, RERTHERTLIEFEFIT T U —ET ORI 1EIX
ETTHMENDD. 5 28FH ) N ET 3JEET
L, &Y A LEH L. 1, 3HBEEGrE, B4
X, Ny TV —DOHEEEBEL, 1 AOALETLE.
7V —ETORE, FEEENOETRICLD 72 bR
T4 OERERRMIN, WELET LRI,
7V —ETREOMT — A DRk & LTIE, BHARIC
X EfTHichfmzi s U, i 28EmR L5
iz, TEOERE, FEEHELOF—2LF40BH 38 HH
DAB—T 4T 7Yy REipoic,

(2) 52HE @A 6 H) : kM

AT T — A T L2, Ny 7 U —DiEkt
EHE LR CETEIT O BHle, frtiEsy 7V
—KREETEMHEH L CEEETL, BPEEY—7—
FINVDORELFE ITETT L2 HEE, ix ThoTe.
BREEY—% v MIEIEEN 52n & K& L, BV ARE
WD TEAT ERDDRBA L ZALRD. 0D
S, Ff&a—TFmbA A AR L— MIHTTEWY
TORERDLDT, RU—D/NENWY—F—H—Th
BREE R L, EHE D O T b i C 44km/h OB %
HeZem &z, B a—FnbAS—rh—T7%F
TITREARR Y R LV AldD 729, T—XITITKRE
RATEDRIPDNY, EOXE TNy T U —DIHFENRZ <
oTLEY. FEHELOT—ALIL, Ny T U—DHKAT
AR ZFEETEDL L OB AEZBL TAR—X—ZT
EATT 28 AE & o7,

7 ETHORKT

L— AL, Ny T U —FEEHEOY) o 7
Ma—ABTLIELL FEEL TOLEWED HT LW
INFLROND LIt FEHLOHEMITL &
HENRY TV —DARTHEVUL )Yy T 47
LCW72, BT TALD I Tldd 5 AN S| 4 I
fzZ£EVEY, F—XLORFEFEE2 2FHTL—A%
2T, BLICL—AMEL I OWERERT.

FERL LT, FEEOLOHMIL 4 KT 22 FAL, 7
T A 40 B 27 LW D REIEIZ ERISFER TH 7.
72120, EALoF— LNFEEED 40 FLLEE WD HT
SN OMREEZF L TRY, BFELZTF—LA0% 43 A&
WO R 72 IE AR L Tz

#1 L—2EBS IO ¥ b

N Solar Car Race Suzuka 2011
CLASS ENJOY I
F—L% BREIZSHFEMER
1st.kZA /38— Y.MORIZONO
2nd.R5 4/ \— S.MORI
3rd.FZA/\— K. TSUKAMOTO
a—2x #HEY—Fvb BRL—0Y0—X
97 22 &
F—2)LEA L 4:07'40.499
[[=¢id 27/40
5 HbvYIc

RKIaV 7 NETTHICHT-> T, BEHED
AR 7o, eV EZE LIekEr, =—4% —ofl
W\Hk, V=7 = SRV OMRERE, B ekl L O
HipRER SN, DOENLERETHILERDS.
FAFEIZ L o TELA O FEME LS OFRIZ DN T
WINZE L D &2, {ENEL008E 705, 2
9 LT AL, T BERN R TITEEL S, 2
FREEDORBR & FAENMETH Y, B MADRKSILE
I LT ENEEOREOHTENEREEZ DTV D
MZHELAIND.

ZokoTaver NI, BEICBT D EERNE
MEHBEOERKTHY, BIFTLZATHS. O
S VHBE DX DFBITIX, BEHEOKELED
9 LB ke L, 7oL T Z 0N
Fhb.

i
ARBGHZA L, K 2 3 A FERR Mot e e P Bk (3

B) OXEEZTERS N, ZOREEY THEL
e



EBREIESFEMER
mEEwmE 47 (2012)

5~12
Jua—)VEE EFADEBRRAE
= AZET mEel welt O HE Rt BEAR O AFT EE wETT S gkt

Global Education and Opinion Survey of Students

Akihiro TAKAHASHI Yasuhiro NAKIYAMA Yasuyuki SHII Kimihide TSUKAMOTO
Tsugio HAMADA and Toshifumi YUJI

Many presidents said it will invest in global extension, where setting up a manufacture plant. In
present paper, it is discussed on global education problems of National College of Technology, from
resulting based on references. To research student’s consciousness or modification for global
activities, we carried out questionnaire survey from students who conducted international
conference presentation in English. In summary, we confirmed that there was a consciousness
change effect through student’s conference presence, and we led to a conclusion which the
development and reform on curriculum design of global education needs more follow-up
investigation of students in future. We refer to two problems, such as language skill of student and

travel expenses.

Keywords : Global education, Follow-up investigation, International conference, Questionnaire
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Study of Acoustic Wave Propagation Properties of Transformer Model with Winding in Oil

Itaru NAKAMURA'  Kenji KASHINE™ Ryouichi NAGATA™'"
Masahiro KOZAKO ' Masayuki HIKITA™  Hidenobu KOIDE

We have so far researched towards high precision insulation diagnostic technical establishment of the oil

transformer for power distribution using the acoustical partial discharge detecting method (the AE method). This

report considered the influence of the propagation characteristic on the ultrasonic wave accompanying the source of

partial discharge (PD) by the existence of the gap between wire in a winding model paying attention to frequency

using the transformer model which has arranged the winding model in iron oil tanks. As a result, it turned out that

wire acts like a low-pass filter, and the gap between wire acts like a high-pass filter on the other hand. When

actually applying the developed partial discharge position determination system, these things can specify a

propagation path and are led to improvement in determination accuracy.

Keywords : Insulation diagnostic technique, Power transformer, Partial discharge, Acoustic emission
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Fig. 1. Experimental setup
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Development of an Environmental Weather Information Network on the Basis of the Cooperation
between National Colleges of Technology and Junior High Schools

Kojiro SHIBA,
Masaki MAEZONO,

Takayuki TOYOHIRA,
Yusuke ARAMAKI,

Kazuhiro TAKEDA, Kenji KASHINE,
Ryoichi NAGATA

From a viewpoint of an educational assistance of physical studies at junior high schools, simplified weather observation systems

were installed at Kagoshima National College of Technology (KNCT) and some junior high schools in Kagoshima prefecture. The

systems were connected to internet and the observed data at the junior high schools were sent to KNCT automatically and

processed. The problems on the system installation such as internet environment of the junior high schools, securement of outdoor

power source, security on sensor installing and maintenance, clock adjustment of the observed data, and on the system

maintenance such as reliability of the simplified observation system, effective data processing for educational assistance were

examined.

Keywords : Weather Data, Meteorological Observation, Science Education, Computer Network, Web Service
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Effectiveness of Color Transform of JPEG, JPEG-LS and JPEG XR

Kiyomitsu KAJISA

Color transform for a continuous-tone still image is the method to enhance the efficiency of image
compression. However, there are not so much papers which describe various methods of color
transform for lossless and lossy compression. This technical paper reports the experimental methods
and the experimental lossless and lossy compression results by JPEG, JPEG-LS and JPEG XR with
color transform or without color transform. Experimental results of lossy compression show that the
color transform of JPEG XR is less effective when the default YUV4:4:4 is specified for subsampling,
and that for some images compression by JPEG XR with color transform gives worse compression

ratio than that without color transform.

Keywords : JPEG, JPEG-LS, JPEG XR, Color Transform
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728413, JPEG, JPEG-LS X (N JPEG XR 2BV T,
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2.1 JPEG
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B=Y +1.772 (Cb — 128)

(2)
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2.3 JPEG XR
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U=-t

(6Y)
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2.4 JPEG-LS & JPEG XR DELER
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D, A L OFEERHIC A L i g
EATORNE Y —Ra—FREEELT, FT777
ANVEVERR LT, BARMICIE, AJ1 PPM (Portable
Pixel Map)% YCbCr & R7ZpSw 25 &, EEOATN
PPM @ RGB I TR S u7av. £7, JEME jpe
IXYCbCr 7—# &L e S5 DT, %5 T, T jpg
Z# RGB 7 —# Lokl § 5 &, WSS,

3.2 JPEG-LS

JPEG-LS Off51{k &1 5{kiziL LOCO-1/JPEG-
LS OFR—L_X—=Y 1B L TR SN TWDFETTr s
Z 2 locoe.exe & locod.exe ([ UHSREDFAIT 1/
LT EEAERE 9 0 CD 12 Reference Implementation
ELTERSNTWD) ZZDOFE EMEH L7z 10,10,

JPEG-LS OHEIRR THRE S LT 2 Al (A28 i
TFAALRE DO AL O FTLER & 15 5k tk O Wit ZS e D4
WELE LTItz (B3 Z25MH).

3.3 JPEG XR
JPEG XR OFf 51k & HALICIZEEIRYE JPEG

: JPEG 153 cjpeg

Eig | || JPEG JPEG | i
PPM P BEHR e | v
: | JPEG
: JPEG {535 dipeg A
Brx 15 JPEG o ,JPEG f
B R #51t | i
K2 JPEGOEZ#HEFELHR
e ;
i F1 528 locoe !
Etg | |PEG-LS i |uPEG-LS
PPM BEHR | | | F5IE ]
P JPEG-LS i pEg-Ls
i 8525 locod =g
B ‘_gPEG—LS J?EG—LS 5
[ETLES priR g Bmeit | i

3 JPEG-LS mEZ i L it
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i JPEG XR #5528 jpegxr

IREH& _|JPEG XR| [JPEG XR|
PPM/raw B BE | | v
: : | JPEG XR
: JPEG XRES & jpegxr [ o
#x | i |wec xr| [|uPEG XR| i
Eg el | @5k | i
4 JPEG XR DEZEH L H AT
XR @ Reference Software® ZffiffL7=. ZDY 7k

7 = 71X jpegxr.exe & jpegxr.dll THE SN TR,
[EI PR THUE SN Tc BB & i B D A A £
TV (M4 %2M8). JPEG ORBRY 7 Fo =7 L
CLLZDY 7 hy=TOa~vy NiZbL gz Tbrk
WEIITRET DAL v F (AT =) 1T,
ZOD7w, ZZTIEJIPEG &[FEE, L LoE
BRI S L i B A AT DN L H I — A a—
REZEE LT, F477 7 A )V aERR L. BRI,
RGB % YUV ~ T 5 BN CRGB D E F & L,
YUV % RGB ~fi A 254§ 5 BN T YUV O £ E &
THZLICED, AL AR E gL L.
72k, A L7 JPEG XR @ Reference Software
(pegxr.exe) TIL, JREBDO AT 7 7 A /L& LT PPM
XTI raw BRXEEHL, 24 vF (7T =
V) O-M21 TYUV444 2RET D LT LY, A%

W ITHOR WL T A2 ENTE DN, 22T,
fEH L7Z2ho7-. TRt RICUERERNELND LD
CHEER S NG,

4 BERODRORERER

BTSN B2 N D 12 DT - T2 EBRFE R HOWT
Wz EH LR REGOELNITNTNS PPM
(Portable Pixel Map) CTH 5. AERZ OV TH 7
Vo 72T, JPEG OA1L JFIF TEHR I
72 YUV 4:2.0 %, JPEG XR OHEIIT 740+ D
YUV 4:4:4 £7213JPEG &7 L YUV 4:2:0 24 H L7z,

4.1 wHFSI (JPEG-LS & JPEG XR)

& 1T L L AERD Y DYE O JPEG-LS
& JPEG XR IZ & 5 Al 55 SAL D ERME R 2 = .

JPEG-LS OFF5{bicizZ A4 T EIZER R, G, B
DERFLSY 2 55169 % line interleave & — N & [fj3
T LAy kT 5 sample interleave E—
RERH DN, ZZTIET 7 4L b D line interleave
E— R L.

MFEDOEMIT JPEG-LS (2 L B 087 L &
bV OLGAEDEMELEENDLDETHLOEMRILD
BER%ITH L. FLL, REOH LM JPEG XR
WX DIEMREUERTH D, OO RITE G D
LITHEZR Y, DROEOEG EARNEBRNH D Z LR
bmd. wEERONYET JPEG-LS Tl 6.6%, JPEG
XR Tl 6.1% & KAET ARV,

®1 BERLGLLBLEHRHY DEEOAFEFSILOEMREE (JPEG-LS & JPEG XR)
[E#EEE [%]
JPEG-LS JPEG XR LSEXRDE

Ho—REREE erpsl|ezany| REER |expsl|atisy| WEEX |exnul|etnsy
aerial 256 X 256 72.5 67.2 5.3 74.8 70.0 48 2.3 2.8
_girl 56.2 | 56.1 0.1] 60.1 59.5 0.6 3.9 34
mandrill 717.2 75.5 1.7 78.8 76.0 2.8 1.6 0.5
lena 1 512%x512 56.7| 56.4 03| 593| 586 0.7 2.6 2.2
peppers 49.0 43.5 55 53.2 47.2 6.0 42 3.7
barbara | *2 | 720%x576 608 | 448| 16.0| 62.7| 5438 7.9 191 100
mqnarch 1| 768x512 471 39.0 8.1 52.2 43.4 8.8 5.1 4.4
tulips 523 | 444 79| 557 4711 8.0 34 3.3
N1 540| 43.0]| 110| 57.1 470 101 3.1 40
N2 *3 2048 %2560 63.7] 533| 104 690 575| 115 5.3 4.2
1 [E%] 59.0 | 523 66| 623] 56.2 6.1 3.3 3.9

*1: from Waterloo BragZone, http://links.uwaterloo.ca/colorset.base.html
*2: from Test Still Images, http://www.hlevkin.com/default.htm|¥#testimages
*3: Standard color image data (SCID), ISO/JIS-SCID JIS X9201-1995
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X6 :RERE{E monarch, peppers, aerial (RGB24bits/pel)

JPEG-LS DOJEIEM TH Dz M Lk,
[H4 girl & lena LIFh 0> 8 4 CIEME R 1XiEH O JPEG
XR DLW Y DI R EV. JPEG-LS O 25 4 fif
A3 5 & 2mig CIEME=N JPEG XR LW E< 72 5.
D%V, JPEG-LS WEAMEZRDOIIZA T v a b
L COPERM O BN LI L 72 5.

4.2 EHEBEZLDBEBRDOIHE (JPEG-LS & JPEG XR)

X1 OFMITOERE L QLD DEHED
JPEG-LS & JPEG XR OEfMERDELZTT. WTh
DA b JPEGLS O BNENTWS., A7z Lo
BalE 1.6~5.3%D7ETH L5, LMD Y OLEIX
0.5~10.0% & BBIZ LV ZDfFANRKEL 2D &
NG, B2, Wi barbara D4, JPEG XR I
JPEG-LS [ZHARTIEMEHRN 10% 55 5.

ik 10) TREFEM 2R E S TH D lena, girl,
mandrill (K5 #&M) 1285 T JPEG-LS O
DEHREIMENFIRN DO TEH & F DX RIZ DOV TR 7= A3,
INHD =DM JPEG XR DEEHIZ L - Th
ZOMENMEN. LR - T, W SLH O
PPN AT 9 B HEi lena 720F 2R 72 ik B
BELTHRATDOIZLICHERRZLORETHD. £
DI, WITRRDIER[FF ST, REREGE L
T, AR SIS T D AU X D UGE R FA)E
2V =S O % monarch, peppers, aerial D 7 /L—
7L BB O FE DK T2 Z O D lena, girl,
mandrill D 7 /L—F 250 TR 5.

4.3 FERIHEFSIE (JPEG & JPEG XR) Zm 1
oYV TEe s arFOLTIE, 4.2 THRRELED

- 21

(2, AR SARIZ I TEZAEHIT & 5 SR A T E
[ZIEV =D D% monarch, peppers, aerial (] 6 %
ZH) O N—T7 2 Bmig & U TR L7z SRR R
IZOWNWTIRR%,

431 BE#EHY

B 7z ok v ofa o JPEG & JPEG
XR (7 H 7V 73T 7 /0 hD YUV4:4:4) (2
£ 2 IS o JEREFE X PSNR (Peak Signal to
Noise Ratio) (compression ratio vs. image quality ([
BAE)) T, RIRKFEO— S8 8RE, FERLEET R
DEMIRERER D AL Th 2 EMEE 5% E 10%, ¥
FOANHDREGAE DL LA B TRECERIRD
BB & =Ty % PSNR = 35dB #/~9. Hif§ %
IR~ — N — O @i monarch, MX peppers, A
X aerial TH 5.

JPEG XR DOJEHE= %t PSNR 28 JPEG 125 Z & i
AR EE OWF e 10 CH e L7y, 4Rl FEERHRE R
T, W aerial ZFRE, [FEROERN OIS, H
% monarch & peppers O34, PSNR = 35dB (253"
5 EMEFEIX JPEG TIHN 5% TH 572, JPEG XR T
13E D03 DRI 2.6% TR e,

—J7, BFEEOZEAH L WEIG & St TV 5
18 aerial DGE, EHEE 5%I2x79 % PNSR 1 JPEG
tH JPEG XR Hiy 27dB LK<, FEAICMm 2720,
PSNR = 30dB (2%} 2 [E#E#IL JPEG TlIf 15% T
HDHH, JPEGXR T 11% &, $I4%DENRH 5.
4.3.2 aT@LLLBaZEERHY

B8 LH 9 ICEaEH L LaLb Y DBED
JPEG & JPEG XR (YUV4:4:4) |2 X % [EHEZ%E%F PSNR
oy, WK, FERTEERD D O%E, RiRTA
B LOLBETHD., —RLTHEEYHALNRZ
L1, JPEG XR O@aZ#idh v 7 LiIck~<T, JPEG

PSNR [dB]

--@--JPEG(monarch)
--m--JPEG(peppers)

—&— JPEG XR(peppers)
—&— JPEG XR(aerial)

£
L,' —@— JPEG XR(monarch)
[}
[ ]

--k--JPEG(aerial)

10 T T | T T ! T T T T
0 2 4 6 8 10 12 14 16 18 20
Compression Ratio [%]

7 JPEG & JPEG XR (DEMEZ %S PSNR (BEH#H Y)



gtk Bk
45 45
40 40
35 35
g 30 g 30
z z ' j
9 25 I 3 25 -K_{—"‘_—- i_ I
20 —o— BZ 1Y (monarch) --@-- B ZEH#72L (monarch) [] 20 —o— B ZHEHY (monarch) --@--BZEHL (monarch) [
- # —a— BEHHY (peppers) --m--BIEHRLIL (peppers) | e —a— B EEHY (peppers)  --m-- BIEHELIL (peppers) |
—a— BEHEHY (aerial) --&-- BIEHIT L (aerial) —h— B EHHY (aerial) --k--BE 1L (aerial)
10 — - . 10 M I ——
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20
Compression Ratio [%] Compression Ratio [%]
8 JPEG D EMEE*T PSNR 10 JPEG XR (YUV4:2:0) dEfHaz=xt PSNR
45 45
40 40
35 35
’g 30 g 30
S z
E 25 o 25
20 —o— % #HY (monarch) --@--Z #7321 (monarch) M 20 —@—YUV4:2:0(monarch)  --@=-YUV4:4:4(monarch) | ]
is —a— BEMEHY (peppers)  --m-- BEHZL (peppers) | 15 —8— YUV4:2:0(peppers) --B--YUV4:4:4(peppers) | |
—a— BEHBEHY (aerial) --k-- B (aerial) —&— YUV4:2:0(aerial) --k--YUV4:4:4(aerial)
| | 10 I |
10 T T T T T T T T T T

0 2 4 6 8 10 12 14 16 18 20
Compression Ratio [%]

9 JPEG XR (YUV4:4:4) mIxHEExt PSNR

DEZEMRD ) OFHEREHNZ L THD.

8 D JPEG 2B\ T, JEMHE 5%IZx7 5 PSNR
I LE % monarch & peppers TIEAZEH#7: L DF 30dB
NS Y TITK 35dB &, I 5dBkES LTV A,
F 72, W4 aerial T3 2.5dB EIN TS, Zh
Zxt L, 9 @ JPEG XR IZBWTIE, EHIZ 5%
%92 PSNR 1%, 02 H#22 XV #Eif% monarch TI3#)
3.5dB, peppers & aerial TIiFH 1dB LS T
WU, REIZIEE aerial TIZEMERNE R L CTHOE
BOFHEIIMMNEEZTHD.
4.3.3 JPEG XRDYTH2TYL5DHE

Wiz, Y7 7Y 7% JPEG LRI YUV
4:2:0 LFELTHE O JPEG XR 2 K 5 E#EEx
PSNR #& 10 (27~ X% YUV4:4:4 OF 9 &tk
W5 &, AR Loy a7 7Y 7 YUV
4:2:0 ORG X 12 X 0 JERMEFE PSNR 2 FEFICHE R
L8, BAEMIC L VEGESH, BEMH ) ORE DT
fast PSNR XV 747U 772 L (YUV4:4:4)
ERENRL 2D T ERLND.

0 2 4 6 8 10 12 14 16 18 20
Compression Ratio [%]

11 JPEG XR (YUV4:4:4 & YUV4:2:0, BEH#HY) D
[E#E3R %t PSNR

DFEY, ALY OYE, YT TY DR
SIEIC LY ER A ENHLT D0, EOHTET EMESR
W SN D720, JEMEExH PSNR O%EE ETikEih
LR ESND. BB LOYE, RGB Ho G Kk
& BT EBEICHE & SN 72w, TR o
BEA~DOBENRKE LD EMEINS. ZUTx
L, &b 0 os, YOV fof5Inen Y ik
JIZR, G, BOT—#REENTWH0, HEHL
NDORBNNS L Te b LRSS,

S BIZ, 9 (YUV4:4:4) £ 10 (YUV4:2:0) 7
Lt Eb Y E kI LI L2y T 7 2R 11
(2”7, % monarch TIXEMER 5% LA T, Bt aerial
TITEMR 15%LLF T YUV4:2:0 OJEHiRx PSNR
NYUV44:4 L0 HDFNCRLARD 2 ENBIESN
4. LA L, Hifg peppers TIiX Z OBARITE S/,

4.4 FER[HFFEIE (JPEG & JPEG XR) FD 2
OV TR arFD2TIE, 4.2 THRR-L D
12, A EARIC BT B AR X B UGED RN
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JPEG, JPEG-LS RU JPEG XR (L& (T 2 BEBRORR

PSNR [dB]
N
G
\
\ ‘
\

--0-- BE#L(lena)
--m-- BEBAL(girl)

—a— BEBHY(girl)
—a— B EHHY (mandrill)  --&-- BZEHRAL (mandrill)

45 -
1 1
40 t .
35
530 - -
3 . .
% 25 /r i -
20 | gdhiecaET :
—o— BEHEHY (lena --0-- AL (lena)
15 —a— BEBRHY (gir) --m-- BRI L(gir) H
—h— B EHEHY (mandrill)  --k=-- BE L (mandrill)
10 1 1

0 2 4 6 8 10 12 14 16 18 20
Compression Ratio [%]

14 JPEG XR (YUV4:2:0) [T #EE %t PSNR

10 . T
0 2 4 6 8 10 12 14 16 18 20
Compression Ratio [%]
X 12 JPEG D IE#E=Ext PSNR
45
40
35
gao
-4
Ezs
1 1
20 —e— B E#H Y (lena) --0-- BEHL(lena)
15 —a— BEHEHY (girl) --m-- BB (gir) 1
—a— BEHEHY (mandrill)  --a-- BEHLL (mandrill)
I ]
10 ; : 1 : .

0 2 4 6 8 10 12 14 16 18 20
Compression Ratio [%]

13 JPEG XR (YUV4:4:4) D [E#EE%t PSNR

Mo T2 Z OO lena, girl, mandrill (K5 % %0R)
DI N—TF i BR A & LT L2 BB RIC oW
Tk~ %.

4.41 BF@ELLETHEHY

K 12 LR 13 (2 L L aZiidb ) 050
JPEG & JPEG XR (T X 2 R[5 B4k o JE A =R 5t
PSNR %/R7. WIFHIZBWTHLAEHRD Y OmiE
lena & girl O&H, EREFE=%Z%T 25 PSNR I
35dB (Z1XE 5720, JPEG (2B W CIIEAMEER=10% T
PNSR=35dB 731§ 51, JPEG XR 2B\ TIEEHMR
234 8% C PNSR=35dB "3 515, T DZETH 2%
ThHY, ZNHDEEIZIHWTILJPEG XR OEAT
4.3 THWEBIZHAMELS 72 5.

Ko, AR Wit aerial & R ICEZEME O
LWe b TV AEE mandrill OBE, JEHEEM
5% & 10%I1Z%F9 % PNSR i JPEG % JPEG XR & 1%
IR CTHY, JPEG XR OEMMETEL A b7
A

12 X v #if4 lena & girl (2519 % JPEG D251

45
[} [}
40
35
3 30
az‘ .
o 25 ——_*_I_- =
" . .
20 L + T
—@— YUV4:2:0(lena) --@--YUV4:4:4(lena)
15 —&— YUV4:2:0(girl) --m--YUV4:4:4(girl)
—&— YUV4:2:0(mandrill) -~-k=--YUV4:4:4(mandrill)
10 I T

0 2I Z; 6; 8 10 12 1;1 1I6 1I8 20
Compression Ratio [%]

15 JPEG XR (YUV4:4:4 & YUV4:2:0, BZ#HY)D

[E#&ZExt PSAR

I X HUERIIE 8 OHEifE monarch & peppers D3
ALV IERWZ ERbnD.

K 13 kv ons =->0RBRE#OF TlX, JPEG
XR D@D EN D TR Z L3N, mik
mandrill TIZJEMER 17% L ETIIalHid o & agk
a7 LD 7T 7I3E RV RITA LN R 2D, &6
(2, g lena & girl TIXEMEFR 4%LL E T L
DOIFHE CIEMERICKT T HEENRL 720, HghR L
5. O XD, FERNEREROFF (5%X° 10%)
THBIZ L > T OERNEREL 525 2 L3 F
L <72y, JPEG XR D EEEEAED, JPEG LRI <,
BIEHD B U 72 L OBRIRORHN 2N K I ITED B
22 bR ORMAH -T2 LT D.

4.4.2 JPEG XRDHTHUFTY5TDHE

Wiz, ¥y7¥ 7Y 7% JPEG LRI YUV
4:2:0 LFRELTEHAD JPEG XR IZ KL 25 EHER.S
PSNR # [ 14 (2777, YUV4:2:0 DEE, —h b=
REWmECTH, 4.3.3 TRk LY7o 7 o
RN D,
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V=

S5, B13 (YUV4:4:4) LR 14 (YUV4:2:0) 2
LA P EREH L L7 752K 15
W27, E{R lena TIIEMEHE 10%LLT, i girl T
IXEHMER 9%LL T, it mandrill TIZEMER 14%LL T
TYUV4:2:0 OJEMEFR% PSNR 73 YUV4:4:14 L0 &b
TR D ZENBEIND. LENR-ST, =2—
PRELLERET &), FHELWHETHS.

4.5 ERBROFED
VL EOERFERIL, kOXrcEzédon5.

® JPEG XR O A[#ifF SALIZH W\ T, JEMES TR L
oSO EIL, JPEG-LS & [EEEIC, gL
WX ERD, RFEORRBREE CH D lena, girl,
mandrill (2% 5 D FITIR .

® JPEG XR O A[iifF BALDOJEMERIX, SRR AL
#azA# 1 L7~ JPEG-LS OJEMERIZH~, HH L7
10 BRI D1 THI 4%,

@ 573k (7T YT YUVA44) O
JPEG XR DOJEfE=% PSNR %, JPEG 2k,
Ef% monarch & peppers TIXIEFIZEB VY, Hifg
aerial, lena, girl CIZHOTMNTERWZEIFTH D, W
% mandrill TIZRZEIT 0.

® (S HATY L () Tl L 7= S A D 2 S
%, JPEG XY % JPEG XR (YUV4:4:4) K.
2, Eif% mandrill Tix JPEG XR O @GZEHD%)
Hix7e <, Hifg lena & girl TIXAZEHRO RN TN
ELD.

® JPEG XR 1 YUV4:2:0 DY TH 7V v/ TF 7
4 /v s DO YUV4:4:4 OEHEE PSNR K0 60370
WCHEINDIGAERHD. L, BEBIZKDFER
I$HR72 570, 2—WcL v, YUV444 HDHWT
YUV4:2:0 O EH B ERET &0, 138 LR
THD (EBITYUV4A2:2 bR EFHRETH D).

5 IV

PLE, KAz L, JPEG, JPEG-LS &t JPEG
XRIZEBWT, TNENOBEBDON T A D T-DIZ,
IS L BEHG D OBE I OWN TS Sk &
I AL D EBR 21T O Fik & ERFERIZ OV TH
HLT.

1T IELAETRAZ L DT, AFFROERTHEH L
7= JPEG Ol TR O E ST TH Y,
FHAMT R, S%OMEE LT, ERAEEZEEL,
RO RNZET HD.
® HTEDOEMMPMAATNT- JPEG O 5% %

DFEFEH, BT TEEMRZ LTI 5 LD
® DR LT JPEG XR ZfHI L, JEMEE*
PSNR OVERE &t % a8 #)7 ADB 3¢

S
AL TR 28 FEERNIIIBINS (—HF7E)
BRI TTbNEZZ LR L THBEERLET.
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Results Report on Starting “Architecture-related” Courses Supported by
School Grant for Education in FY2011 Kagoshima National College of Technology

Michio OKAMATSU, Yoko MOURI

This report describes how the Architecture-related courses were started in FY2010 and how these courses have
been developed in FY2011 at Department of Urban Environmental Design and Engineering, Kagoshima National
College of Technology (KNCT). This report focuses in to a subject named “Landscape Design” and describes its
development through two years. The subject provided students basic knowledge of Landscape Design, and
opportunities for investigation of scenic sites around Hayato/Aira plain. After the classroom lectures and site visit,
students were requested to create their own original plans with large scale site models. The education grant of
KNCT by the school principal discretion supported these activities.

Keywords : Architecture, Education, School grants, Landscape Design, PBL
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Development of an Educational Program for Manufacturing and Scientific Experimental Classes
“Kagoshima National College of Technology Day 2011” for Schoolchildren

Takaaki OHTAKE, Shunichi YAMASHITA, Yoshimitsu WAKIZONO, Tokihide NIIRO and
Satoshi NAKAMURA

Kagoshima National College of Technology (KNCT) offers various manufacturing and scientific experimental

classes for elementary and junior high school students in Kagoshima in order to develop creative human resources in

the region and to raise children’s interest in science.

KNCT initiates community support activities, in partnership

with educational institutions in the region, by holding open lectures on topics such as robot making and operation

experience.

This paper reports the results of manufacturing and scientific experimental classes held in collaboration with

Kagoshima Municipal Science Hall as one of the regional cooperation activities.

KNCT’s PR activity.

This event is regarded as a part of

Keywords : Schoolchildren, Manufacturing, Scientific Experimental Class, Regional Cooperation,

Kagoshima National College of Technology, Kagoshima Municipal Science Hall
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