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Study on Improvement of Finished Surface Integrity
for Inconel 713C in Cutting

Rikio HIKIJI Yoshikiyo WATANABE Takashi MIYAGI
and Keita ENOKI

In recent years the use of a super heat-resistant alloy has increased with the development of the
industry of the auto, aircraft, space and nuclear power. However, the super heat-resistant alloy has
a big problem with processing because of its strength and heat resistance. Especially, in cutting, it is
extremely difficult in that the machined surface integrity is degraded and the tool wear is caused.
In this study, the improvement of the machined surface integrity in the external turning was
experimentally examined by using Inconel 713C, one of the hard cutting metals used chiefly for the
engine parts of the car, through a comparison between a synthetic type which is very resistant to
perishability and an emulsion type. As a result, it was also clarified that the machined surface

integrity was obtained with the synthetic type.

Keywords : Super heat-resistant Alloy, Cutting fluid, Surface Integrity, Finished Surface, Cutting
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Fig.1 Valve stem of wastegate type turbo charger
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— M AT, WY ATBOTHER T A D—5 Table 1 Nominal compositions of Inconel 713C
T Hhk T2 C Cr |Mo | Nb| Al | Ti | Zr B Ni
T KRS Tk 0.12 | 12542 | 20| 6.1 | 0.8 0.1 |0.012 | bal
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Table 2 Physical properties of Inconel 713C

Density Melting Specific heat Thermal conductivity Mean coefﬁc1eqt of thermal
range expansion
At21°C At538°C At 1093C At93°C At538°C At 1093°C At93°C At538°C At 1093C
[g/em’] [’C] [J/kgK] [1/kgK] [1/kgK] [W/mK] [W/mK] [W/mK] [x10%K]  [x10°/K]  [x10°K]
7.91 1260-1290 420 565 710 10.9 17.0 26.4 10.6 13.5 17.1
Table 3 Mechanical properties of Inconel 713C
Tensile strength 0.2 yield strength Tensile elongation Dynamic Ipqdulus of
easticity
At21C At538°C At21C At538°C At21C At538°C At21C At538°C
[MPa] [MPa] [MPa] [MPa] [%] [%] [GPa] [GPa]
850 860 740 705 8 10 206 179
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Fig.2 Cutting method

Table 4 Cutting conditions

Diameter D[mm] ¢ 8.1
Rake angle vy [deg.] 0, 10, 20
Corner radius 7, [mm] 0.2,04,0.8
Depth of cut a [mm] 0.1,0.5
Cutting speed V' [m/min] 30
Feed rate f[mm/rev] 0.01, 0.05, 0.10
Table 5 Cutting fluids
Cutting fluids Sample A | Sample B | Sample C
Synthetic . Synthetic
Type soluble Emulsion emulsion
Density
[g/em*(15°C)] 0.98 0.938 1.012
Surface tension
[mN/m(25°C)] 329 34 252
S (Sulfur) - O O
P (Phosphorus) - - -
B (Boron) - - -
pH 9.3 9.7 9.87
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Fig.6 Effects of cutting conditions on roundness
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Fig.7 Effects of cutting conditions on cylindricity
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Interim Report on KNCT Solar Car Project

Yasuyuki SHII Kimihide TSUKAMOTO Takumi OKABAYASHI Shinichiro UEMURA
Kenji KASHINE Kazuhide DOUGOME Takayuki UENO

The new solar car project was started by authors in 2010 as a part of engineering education of
Kagoshima National College of Technology. This project goes proceeding in cooperation with faculty and
students in a two-year plan. The aim of this project is enhancement of environmental awareness toward
students and to help for improvement a technical education in KNCT. The objective in a first year of the
project is to produce an original solar car, and realize a participation in the solar car race which be held
on SUZUKA circuit. As a result, the production of original KNCT solar car was completed in spite of
limited schedule, and it was carried out that the finish the race successfully.

Keywords: Solar power, Solar car, Alternative energy, Design and Manufacturing
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Development and Flow Visualization of Circular Nozzle to Promote Jet Diffusion

Takahide TABATA and Tsutomu TAKAHASHI

As a part of study on the diffusion control and the direction one the characteristics of the jet issuing
from the circular nozzle has been studied. The circular plate with a microscopic hole was attached
inside of the circular pipe. After passing through a microscopic hole, the jet issues from the circular
nozzle. The flow visualization was used to investigate the jet diffusion by changing with the diameter
of the microscopic hole, the distance from the pipe exit to the circular plate and the offset of the
microscopic hole, variously. Moreover, in order to investigate the jet diffusion and direction of the jet
quantitatively, the information processing was carried out using the image information obtained
from the flow visualization.

As a result, it has been found that the diffusion and the direction of the jet are affected by the
diameter of the microscopic hole, the distance from the pipe exit to the circular plate and the offset of

the microscopic hole.

Keywords : Jet, Diffusion, Flow visualization, Information processing
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Experimental Examination of Acoustic Wave Propagation Characteristics
caused by Partial Discharge in Model Transformer

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

We have so far examined paying attention to the acoustic wave propagation characteristic aiming at the

advancement of the insulation diagnostic technique of the electric power transformer. In this report, we

manufactured the model transformer which has arranged the winding model in oil. And we examined

experimentally the propagation characteristic of the acoustic wave signal which the partial discharge in oil

generated. This is based on an unprecedented new idea. Concurrently, these examinations contribute to the

improvement in precision concerning localization of partial discharge. Hereafter, we will conduct acoustic wave

propagation analysis in the upper part and the lower part of the transformer. And, we consider the sensor placement

which aimed at the improvement in sensitivity of the measurement. Then, we aim at improvement in precision of

the localization system of partial discharge.

Keywords : Insulation diagnostic technique, Power transformer, Partial discharge, Acoustic wave
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Feasibility Study of JPEG XR Viewer, Version 2

Kiyomitsu KAJISA and Saori YOSHIDA

JPEG XR (eXtended Range) is an international standard for compressing continuous-tone
photographic still images. Its evaluation tool, Device Porting Kit, provided by Microsoft is a
command-based tool. So, in 2010, we implemented JPEG XR Viewer which is a Windows-based
application using WIC (Windows Imaging Component) supported by .NET Framework 3.0, 3.5, 4 and
so on. Also, the 21 version of the JPEG XR Viewer supports not only Gray16bpp (bits per pixel) and
RGB48bpp but also RGBA64bpp (A: Alpha, transparency). This technical paper reports outlines of
the JPEG XR Viewer and experimental results using the 2 version of the JPEG XR Viewer.

Keywords : JPEG XR, JPEG, WIC, PSNR

1 FALE
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EB{&(Z planar E£1=[ interleaved D7 IL I 7 FrRILIE
IZDOHEH.

0: EfEDREIRE T —2EWELLL.

1: FlexBits R ZE.

2: HighPass Bl 8T —2FEHEHE.

3: HighPass & LowPass BT — 2 F s &I 3E.

4 TLITF7FYRILETLRICHE.

FNTLDES

AlphaQualityLevel

FILI7FRRILDERRE

InterleavedAlpha 7\ false MIHFEDHEZX).
EDEEFIX 0~255, BIEMEIL 1. B 1 AEIBL T, ENENT SO0
TEBELNSRY, BRRENTHS.

InterleavedAlpha

interleved FyRJLELTIY
a—FFBHMESH

true: E{EZBND interleaved 7L T 7F ¥R ILTHREIL.
false: planar 7L 77 FrRILEFEA.

2.4 PSNR (Peak Signal-to-Noise Ratio)
T, ©— 7 155 RES TL(PSNRIC L 0 23

T5. A ATr—)VEBOLGE, B—71E 55

iEnRlcLvEHEINS.

RMS=sqrt(X X ] fij - dij /2)/ MN) (1)
PSNR = 20 logi0 (255 /RMS) (2
ZC, FIXEEEG ) BT A REBORSEME, d

Z,UJJ@G D CBT HETEGOWER, M, NITHRE
EFE, sqrt 1T EHRTHY, RMS 1T F LB
jﬂ‘Eﬁ;L%(Root Mean Square error) % /159",
RGB O 7 —#ifg0%E1E, RITEW THEFH

T 3 GRS ORERHERRED KRN 2 KD, MEFEEK

ROV 3FOEBEHETEHNE, BT —HigL L
TO RMS 3RO bND. bbb, 7 —EgOY
&, B EERHE IR L v EREIND.

RMS=sqrt((X 3 X | £6— dijr 12)/3MN)  (3)

=T, k70,1, 213 RGB D 3 A THD.
]SNR@ﬁm_%tD,%IWTiﬁ@@k@ﬁ@
5 > 1] & A D BRI G & 18 o i 5 0 =Ko H o
Bitmap 7> 5 GetPixel 92 FiEZEH L7122, Efi#s
JE DR TITLBERFRINIEF IR RAREDBH Y,
ZHIEE 2 THR LE 3.3 THikT D).
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¥ PSNR

PSNR = 225 [dB]
width 170 X height 256 @i%

PSNR = 18.8 [dB]
st 0.046 [#%]

| LOAD BMP or PNG |

| SAVE JPEG XR & LOAD |

|SAVE JPEG & LOAD |

(a) [RE{& Cathedral D&%

(b) JPEG XR, EH#EZE 0.26%

(c) JPEG, [E#E3E 0.57%

K2 BHEBEOEOHDOIHEKIRTOE (RGB24bpp)

2.5 WKRFT

B SE ORI & L TERMICRILTE S PNSR
W& T, BHRICE 2 EBEOBEGNEOFARILEZET
b%5. o7, JPEG XR B =2—7 TIERE S 7=l
B FOREER DR K 256 X256 HBFENTILH 5708, 4
K - i/ NFRHERE 2 250 L 7.

PER - M/ R ERE DO FZBUITE 2 O HENRB 2 5
ns», JPEG XR B =2—7 Ti, FRSN7-EE#
(bitmap1), JPEG XR #EicHi{4(bitmap2), & 5V %
JPEG 7 T (bitmap3) D WD FoRE % ~
JATCHRAY LR EzHLE L TERY L O7 ) v
7 THERZIAC 2 512K L, ARZ D2 ) v 7T
Iz 1/2 51/ 2 &R L. fEtREo 2 5~
DOIERIE, 1 HFELZZOEE 4 HFE~at—9 255K
E L. 2o X0 Eon iR o4 5 03 F R 0O
FEFBICHRTED LS ITHELHE L THD 0B EH
THERTZ 5.

FEIEEIET A%, BRRICIE, EREOR AR
K 256X 256 i L /NS Wiz, I TIEH D0 %
WL HEERNENE bR TWD HETH D
GetPixel & SetPixel £ Y v RZEHA LT, LK - Hg
INOFERE R RHL L 7.

B 2 |2 B HRAE O 7= DI EGR OFE E Ty & ERF R
L7=#l % x4, RXF o PSNR 1%, IEkFERENT-HE
TR /21T 12 %9 5 PSNR TH Y, [EMERILME 4
BIROEMEETH D, ZOFITIE, JPEG XR 12XV
RWEAEEZ2 RS PSNR & BFER S JPEG LV b
BIFCTHDZ N5,

3 JPEG XREa2—T7% 2 [ROBHE

% 2T, JPEGXR OfLHEICE £ D 48bpp 72
EOEy MEELTNLZ7 7ICHIETEDLLHIICHKEL
e, 207, NNREBR T 7 Az, TbA A r—
JLY 8bpp, H T —73 24bpp IZIRE ZiDH BMP (2,
16bpp ® 7 LA A/r—/L, 24bpp & 48bpp @ RGB
TNAT—=ETNT 7F ¥ FVITKIET D PNG %70
Z1z. VT, OIS 25 2 RO RIZOWNT
WET 5.

3.1 NEOHEH

B3 JPEG XR B = —7 5 2 RO D i % 7~
T KBROM WIC THE S TWD APT B Th
5. b API B%o AH ) & 72 % BitmapSource
IXHEE >y NEREDOT A X LB RIS Z
A, MemoryStream (I A EVHEHDA N —LD 7 T
A, Bitmap (ZEH#ET —% L ZDORMETHET 57 7
ATHD. B2 MOFHMIL, PSNR %5 H 3 2 WLBREs
DM D 7= %, Bitmap Tix72 < BitmapSource %
Ta—ZOH N LTS ETHD. BitmapSource
1L H O Bitmap ~ERISHIGHT S 072D,
Z Z Tl¥, MemoryStream ~Z#2 L CTxSfA 1) 7-.

Z O OFITIHFEBRIZ PNG &4 H LT3,
BMP &I T& 5. LT, A OmNEIIFELT D.

® AN T 7 A /L0 BMP & 5\ 2 PNG % Bmp
BitmapDecoder & %\ % PngBitmapDecoder T
S a— KL, ¥ =— K L7 BitmapSource % Bit
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JPEG XRE 2 —7&#H2iRDHRIT

ErxER &
1
{8 7TEl{& Bitmap
i)
Bif& &K MemoryStream

1 t

B4 Bitmap BitmapEncoder
emerysrean " smasouce

¢ Y K

BitmapEncoder | PSNR | WmpBitmapDecoder
Y L A
/ L4
PngBitmapDecoder WmpBitmapEncoddr
BE&PNGT7AIL HOPZ7AJL

3 JPEG XR Ea—T % 2 [RONEDFR

mapEncoder T MemoryStream ~—FHE7FEL,
MemoryStream % Bitmap ~H5 0 HiF, JRmi %
[HFEZN R

® 5 =— K L7z BitmapSource % BitmapFrame % #%
ML, Ea—7 OlEHE L TRESNTNTA =K%
FEH LT, JPEG XR H® WmpBitmapEncoder
Tz a— KL, JPEGXR OJEME 7 7 A LV ThH D
HDP & LCT7 7 A WMRAFT S

® {£7FL7- HDP 7 7 A /v% JPEG XR A WmpBit
mapDecoder T7 =2— KL, 7 =2— K L7 Bitmap
Source # BmpBitmapEncoder TMemory Stream
~—FHETFE L, MemoryStream % Bitmap ~i5 ¥
10, EiEg A EiER T 5.

® JF {4 ¢ BitmapSource & 1€ 7T ]
Source ] ¢ PSNR #H 14 5.

% @ Bitmap

3.2 EVvtiER

Al @ BmpBitmapDecoder & %\ & PngBitmap
Decoder T7 22— K95 I, BitmapCreateOptions.
PreservePixelFormat (Z & ¥, JREEO 7 LB
EURFFT 5 L 21295, 72— K L7z BitmapSource
@ Format 7 m /%7 4 L LCEID B TOHNDL TR
AR ER2OEMICRT. £z, BBRERRT 57
®® Bitmap @ PixelFormat 7’137 ¢ & LTHE| D Y4

£2 FHESIEILERK

PixelFormat Bl Z8{K *1 PixelFormats A>//\ %2
for Bitmap for BitmapSource
Format8bppIndexed O |Bgr24 o)
Format16bppGrayScale Bgr32
Format24bppRgb O |Bgra32 O
Format32bppRgb O |Bgr48 O
Format32bppArgb Indexed8 O
Format32bppPArgb Gray8 O
Format48bppRgb Gray16 O
Format64bppArgb O | Gray32Float
Format64bppPArgb Rgb24
Pbgra32
Rgb48 O
Prgba64
Rgba64 O
Rgb128Float
Rgba128Float
Prgba128Float

*1: System.Drawing.Imaging.PixelFormat
*2: System.Windows.Media.PixelFormats
O: JPEG XRE21—7 % 2 fR CERIFIZ{E A

TohhbdERE 7BV AER2OLEMIZRT.

5] 21X, RGB24bpp ® BMP # A 71§ % &, Bitmap
Source & Bitmap @ v°7 /LR IL, Bgr24 & Format
24bppRgb & 725 . RGB48bpp ® PNG = AT 5 &,
FIZEH Bgra8 & Format64bppArghb, 7 /v 7 7 &
® RGBA64 ® PNG # A /17 % &, Rgba64 & Format
64bppArgb & 72 %.

£2FOOMNL JPEG XR B 2—7 % 2 fIRTHEEIC
FEWTHEHLIZEZ BELVEXNTH S, R2OLMF T
KT Float Off < &7 v A 2UTiZ B/ NI Tl
%7 — 4 % KB LA T, JPEG XR TV HR—k
INTVDED, SEORBRE/E L CIIEHL T\
AR

ANFEHER 7 7 A Vs T — X LM Sl PNG 0%
A, JEMRORHITIE, 22T~y X a bk < mig
A XL, BEARRIZIE, BitmapSource.
Format.BitsPerPixel 75 £y MEEAZED, HE{§Y
A RERDT-.

3.3 PSNR (Peak Signal-to-Noise Ratio)

16 £y F T —4%t50 PSNR 2RI 5707
LOBIEORNT, £, EAASA B ETFALASA ROAL
BEORREIToT-. EBRTHEHL2ECH 1D0 X
v u— KAORBERE#IL PGM (Portable Gray
Map) & PPM (Portable Pixel Map) CTdh->7=D T, W
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hiate Bk

O
H

DRE

RFZn o 0EREMH L7,

HEE % PGM @ 16bpp ®F — % 1Z Big Endian T
EREASA R, FALAA FONE (B Z1F, 0x44, 0x2A D
JI7) (kA ST Y, BitmapSource.CopyPixels T
B3 HEEHNZIE ALY KA L Y Little Endian ©
TEASA b, B FONE (B 21E, 0x2A, 0x44 D
JIE) (ZAEIS AL D .

AR, SBRE 4 PPM @ 48bpp D7 —#1Z R, G, B
DINETENEH Big Endian @ 2 /314 b (il z21E, R
0x56, 0x29; G: 0x42, 0x26; B: 0x1F, 0x82 D) 73,
BitmapSource.CopyPixels {2 L ¥, I ZE DS
M Little Endian TS LD (Bl 21X, 0x29, 0x56,
0x26, 0x42, 0x82, 0x1F DJIf).

JPEG XRtE=2—7FH 1RIZ8 Yy hDT LA RF
—/LEi#(8bpp) & 8 & DRSO RGB 45—
(24bpp)iZ#fJis L T =72Y, JPEG XR B = —7 4 2
Ii% 16 £ b7 LA 24—/ L (16bpp) & 16 £
v NOMES O RGB 7 7 —Eit%(48bpp) IZ 59 5.
F72, PSNRIZ8 By hEBLWN16 By NOARTD
T A& O RGBA 7 —Ei% (32bpp, 64bpp)
IZH %G LTS PSNR H® bpp b, BitmapSource.
Format. BitsPerPixel 7’ 11 /37 ¢ (2 X 0 H]ET 5.

BRPIZIE, RMS OB 21, Sbpp & 16bpp D
A lEardk (1) %, 24bpp, 32bpp, 48bpp I L O
64bpp DA IXA(2) Z#H L7=. F£7=, 16bpp, 48bpp
L 64bpp DA 1L, BitmapSource. CopyPixels
THAM L7ZES % Bk D 234 TT 72 A4 555
L, R@IZBWTIER 255 Tl <55 65535 (T
%425 PSNR ZH H7 5.

3.4 FLD7

B & OFE ST 57 v 7 7 BERRIE,
JPEG TiI¥HR— hZnTunewns, GIF, PNG, B
LW JPEG XR TV AR—FSHhTW5E. 51T,
JPEG XR Ti%, 117 L72& 91, WmpBitmap
Encoder @ 7w /X7 ¢ & L T, AlphaDataDiscard
Level, AlphaQualityLevel, ¥ & T InterleavedAlpha
DZDOPHIE SN TND.

JPEG XR B =2 —7 % 2 jROFITTIEL, Zhbo=
DDTAINT 4 OFREZMAIANTED, BIRER T,
DD T ¢ BB ST FERR Tl Y 72 IR
FEREB/BDZENTERPST. 20D, kO 14
% 2 i L 5 JPEG XR OFFfi) Tix, A7 a>®
REZRS TNV T 7 5 &2 B TEGOFHMRICE D 5.

4 T 2hRIZK S JPEG XR DFFH

ZZTH, TR TS5, JPEG XR B2 —7
B 2 WEHWCTE LN EHIFERIC OV THIET 5.
TNT 7 EERSEBRE®RIZIT= b T A hOEOERE
BJE OEf% CathedralV (K1 2%M) AfH L.

4.1 JPEG L DLLBR
4.1.1 RGB24bpp

£, JPEG & JPEG XR Tiu@ic#: x5 RGB
24bpp O F 7 —Hi#% Cathedral. BMP % L T35
L7 RIZOWTHET 5.

JPEG TiX Quality # 100~5, JPEG XR Tid Image
Quality % 0.99~0.01 O#iH TEAL S W75 A4 O LR
F L PSNR OFR AR 41277

RGB24bpp D7 7 — i T O ) E O 1 ST
B &5 -0i4A, JPEG Tt Quality=100 THEAFEN
25.79%, PSNR 7% 41.2dB O L& Lo Z L
T& 7200, JPEG XR TIHEMERMN 51.48% T A L
ATF AN AIRE TH H. )7, JPEG XR Tld Image
Quality # 0.99~0.90 O TELSEL Z LIz LY,

Cathedral, 2000 % 3008pels, Rgb24bpp
55

4 wn
n o

.
o

PSNR [dB]

4 | ——JPEGXR -=-JPEG |

w
o
-

b
wn

0 5 10 15 20 25 30 3s
Compression Ratio [%)]

Cathedral, 2000 X 3008pels, Rgb24bpp
40

____.-—-—‘.""
2 i f‘ ...... - s EETTLLE L
& e
E o on
[+
=
vy
a 30
——]JPEG XR | -=- JPEG
25 . ’ | |
1] i B ; . 5 6

Compression Ratio [%)]

4 RGB24bpp D E#EZE & PSAR
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JPEG XRE 2 —7&#H2iRDHRIT

PSNR 78 50.4~40.1dB ® JPEG 4 L v & &
B TE S EES N TE D, £72, JPEG Tk
B 41.2dB (E#E =13 25.79%) & [7 U PSNR £ JPEG
XR TIE 11.36% & ¥ L FOJEMER TRRETH 5.

JERESE 5% LL ECIEWT b EMESRICHAEI LT
PSNR 23 %. EfEEICxd % PSNR (X JPEG
X0 H JPEG XR DG NEL, FIUEMETIZILY
BEEOEITTEBRERDHZENTED.

4IZBWTEMENF L 5%D%4, JPEG O
PSNR /349 37.5dB T 573, JPEG XR @ PSNR (%
#36dB &, 9 1.5dB ® XV &EE R E TEE S D
5. %72, PSNR 2[F U 35dB 054, JPEG OJE
a3 13K 83.6% TdH 53, JPEG XR D EMGRITHI 2.2%
&, 9 1.4%1F PIERERMEV. 2T, JEREEROBO
FHL T, —i%lZ JPEG XR O /EHERIT JPEG LV H 5
2fERWEZDNARILTH S EHEESND.

FREOERRAERIC LV, [EHEER PSNR OMHREOH]
BE51E, JPEG XR 1% JPEG L0 b EWWERENE S
nNoZ LMD,

4.1.2 Gray8bpp

&Iz, JPEG & JPEG XR CTH:@ICH: 2 5 Gray8bpp
DT LA R — )Ll Cathedral. BMP Z{#i i L T3
B L7 RIC oW TS 5.

JPEG TiX Quality % 100~1, JPEG XR T/ Image
Quality % 0.99~0.01 O#i[H T S T7- 54 O JEH
L PSNR ORFRAE 5 IR

I F UEMER T JPEG X v JPEG XR ©JF
DEEE O TTEE S DD, TEREEDE T 10%0
%54, JPEG @ PSNR LY JPEG XR @ PSNR (3#J
2dB 721 B\, £72, PSNR 723[F U 35dB 034, JPEG
DEMFRITH 3.5% T 528, JPEG XR OEAFRITH
2% &, K9 1.5%I1F EIEMERMEV. Z T Bk RGB
24bpp DA L FIERDOFERTH 5.

4.2 yIH9Fyvyg

RGB 24bpp ® 71 7 —Hit§ Cathedral. BMP Z i i L
THTH 7V T EaB ST HGEDEME L
PSNR OR#ZEA R 6 12777, = 2 TiX, Use(Codec)
Options =R L, H7H 7V > 7 & MainQuality
PISMIT 74V bDFEEE LTz

1/10 BLEDOEMERTIE, AERS 2T 4:12:2 &
4:2:0 1% 40~44dB T3 5. DFE Y, JEMERLZ®mD
Tb, 45dB U Lo mEEE 2@ nmig 2155 Z L13T
Xl T, 4:4:4 OEVE, JERESRITARIEIC /2 5723,
FIEY =712 45dB Pl Lo s EE e T 2155 =

Cathedral, 2000 X 3008pels, Gray8bpp

55

50

45

@ 40
z ——JPEGXR = JPEG
e 35
=
w
o 30
25
20 + + + +
0 10 20 30 40 50 60
Compression Ratio [%]
5 Gray8bpp MEHEE & PSNR
——A4:4:4 ——4:2:2 w4:2:0
55
50 //
@ 45
5 | 0 A e
o 40
z
¢ 35
30
25 i T T
0 10 20 30 40
Compression Ratio [%)]
—_—A0 —=—4:2:2 e 4:2:0
42 /
R -
o 38 P o
3 T
o 36
4
£ 34
32 !
30 T T T T T T T T
o 1 2 3 4 5 6 7 8 9 10 11 12
Compression Ratio [%]
6 RGB24bpp ML HESE & PSNR
EDBTEAS.

1/20 OFEMEROEEE, PSNR OZETIFE A E RS,
BN ZMSIWTS, HERMEIXIEEAEFR L TH
B, 41212 4:2:0 AT 52 RIT R 5720 1/10
DIFEMEROEGE S, 4:4:4 1% 4:2:0 L VK 1dB 1Z EH
BEVE RV, 4:2:2 X 4:2:0 242083 A S
g,

38dB D& E OETLHEIR A 15 5121, 4:2:0 TIX
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hiate Bk

[EMERITA 6.2% 7278, 4:4:4 TIZEMERIK 5.5% Ti5
HiLd. DFED, BEMRSEFS] < RITEBIE O
M Z PSNR % N4 [R1 D SR CIEELHI T & 720,

S EIOHE & FER e ERRAERIT, MR TOHE 1
I & RGB 24bpp @ 71 7 — i lena Z [ L 7255 T
BB SN D BTV Ak, ABOH
AU TR AZER Y Z R B |V CIEMER A S8
HZENMHEMNTH D, WFFEY OFEBRERIE LN
WIZ ORBEIZOWTIEAHROREE Lz,

4.3 16 EY FDY LA RTr—ILEE

Grayl16bpp @7 L A A — LHli{§ Cathedral. PNG
ZfE L C Image Quality % 0.99~0.01 O#iH T4
L7580 EME L PSNR OB%E, Liko
GraySbpp & HE L T, B 7127, [EMER 5%LL ET
DT B JEREERIZ B L C PSNR 2303 5. JEAfH
RIZ%I4 5 PSNR IZ Gray8bpp &£ ¥ & Grayl6bpp @
FstieO TR, [A UHEME CIL B E OE g 2
55 Z LN T&%. ImageQuality = 0.99 OFE T
Gray8bpp (3 59.84dB OB WE LG5 Z LN TE
72 8, Grayl6bpp 1 100.8dB o i D15 T it
EEAZLNTXS, WC, B ALRGALOBEE,
Grayl6bpp DOJEMRIL 75.41% TH 55, GraySbpp
DJERMEZRIE 51.14% L /NS JEMETE B,

TOTDT T 76, EMERPFEL 10%D5E,
Gray8bpp ® PSNR (Zxf L T Grayl6bpp @ PSNR %
% 4dB O XV mEERECEG AR/ O LA
M5, F£72, PSNR N[E U 38dB D4, Gray8bpp
D 4.6%DJEAERIZHK LC, Grayl6bpp OJEMEHIT
) 2.2%&, K¥0DEMBTHELZ X015, Lz
Do T, JEMERX PSNR DOMEEDBELE S X,
Grayl6bpp % Gray8bpp £ ¥V LW MERERG SN D
Lrzxb. LinL, B7OTFTO7 T 7h6H 600K
912, Grayl6bpp Tid Image Quality = 0.01 TP
PSNR =36.6dB A TR TH 0, ZFL LT OKEE 72
BEBEHLZEIITERNE W) RANBEDT V a—
4 (WmpBitmapEncoder) /37 A — % EIZ/FE
T 5.

¥t EIE L LT, Windows 7 (64 B M) Eo
Visual Studio 2010 THi% L7= JPEG XR B = —7 %
2D ELIT7 1 7' F 2% Windows 7 (64 B~ M E 32
vy M) ETHEMAT S E, Grayl6bpp DOEEIZR L
TOHREMEL 720> 7= (ImageQuality %28k ST
HIEMER & PSNR ZRFERALETH-72) 73,
Windows Vista (32 £~ M) Tl Grayl6bpp D
BATK L TH @ 0 ICEME L7, BlResi X, JRIA

TH ZRE
Cathedral, 2000 X% 3008pels, JPEG XR
110
100 || —e—Graylébpp --=- Gray8bpp
90 |
— B0
o
E
o«
2 60
w | e
& 5
40
30 l
20 T
4] 10 20 30 40 50 80 70 20
Compression Ratio [%]
Cathedral, 2000 % 3008pels, JPEG XR
48
46
44
42 I
g 40
e 3
E £l
e 34 -
32 bpp |
30
28
26 e

0 1 2 3 4 s 6 7 8 9 10 11 12
Compression Ration [%]

7 Grayl6bpp MEHEZE & PSNR

A THD. ZZTlE, ki@ Grayl6bpp (2B
% FEET — & 7717 1% Windows Vista (32 £~ M) E
THREERT —2 (LT 64 © Y FRD
Windows 7 L CHR7-E8RT —%) ThHZ L &fIFLL
THL. ZOMEIZEL TS BOMMBLETHD.

44 ABEY FDHS—E(R

Image Quality % 0.99~0.01 O#iH TZ&{L S w7-4;
B OEAHE & PSNR OBERAZR 8 17T, JEMEFR 5%
PLETEWT RS EMEERIZHEA LT PSNR 23N
5. JEMERICK9 % PSNR 1% RGB24bpp X v &
RGB48bpp @M E <, [A UJEAEE Cldmm'E DE T
E%AEEDZ LN TE S, ImageQuality = 0.99 DR
7 CRGB24bpp 1 50.4dB O NE LMVED Z &N
T&X 7275, RGB48bpp 1E 82.8dB D& & D18 T
BEB/HENTES. LnL, 0 AL A ELDIE
MR Tle#ed 5 L, RGB24bpp @ 51.48%|Zk_T
RGB48bpp (% 76.66% & FE 5 1T EAFER N,

kD EERFEFIT Grayl6bpp O EERFE R & [F UG
RThHo. vy MNEENGELS b LIEMENEI /LD
IR BEE S CIEAHTH S,
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JPEG XRE 2 —7&#H2iRDHRIT

Cathedral, 2000 X 3008pels, JPEG XR
85
80
75
70
65
60

——Rgb48bpp --=--Rgb24bpp '

= 55
3 N
o 45 ~ ol
2w -
o 35

30

25

20 . . . . . . . . . .

0 5 10 15 20 25 30 35 40 45 50 55
Compression Ratio [%)]
Cathedral, 2000 X 3008pels, JPEG XR
45
—+—Rgb48bpp --=- Rgh24bpp

40
g 35
o
4
2 w0

25

Compression Ratio [%]

8 RGB48bpp ME#EEE & PSNR

8D TD/ T 7IZBWT, EMENFEL 5%NDH
4, RGB48bpp Tix RGB24bpp XY & PSNR 7%
1dB 721 BAF7e B tBi@ 3G o 2 BRI, &
7=, PSNR 23[F U 85dB ®#;4, RGB24bpp OJEAE=R
\Z%F L C RGB48bpp DJEMEFITA 0.2% 72 1K 23,
KZET W, LB T, @BEAWVLIAEHROHE
I BT, JEMER S PSNR OMREDBL S DS 1EK
I WE 525, ZOERMGRIL, ADRO Grayl6
bpp O&E LT R 5.

45 FNI7
TV 7 7 OFREREBIZIE, “The official test-suit for
PNG”# A bk 223 % transparency F D 13 f DiRlx
Hifg (32X 32 H5E) 706 3 BOREREG A H L1z
(XILEOZHM).

Z D 3R OREREG (6 D EAME =R & PSNR o B
ZF1 0lTRd. 77 772 L RGB24bpp (ZHE
T, 77 7{7& > RGBA32bpp XL % PSNR
OMERENTEN. SFV, TLT7 7 F vy XL EMZDHZ
LEIZED, SEMITDIERME Y bENES 2D L
EEWT 5. LinL, 77772 L0 RGB24bpp (2

£3 T7ILT70PNGREREE

RGB24bpp
RGBA32bpp |tbrn2c08.png |transparent + red background

tpOn2c08.png | not transparent

RGBAG64bpp |tbgn2c16.png |transparent + green background

tpOn2c08.png tbrn2c08.png tbgn2c16.png
(a) RGB24bpp (b) RGBA32bpp (c) RGBA64bpp

K9 7770 PNGEREREER (32x32EFE)

AT, TA7 7% ® RGBAG4bpp D =%t
PSNR OPERRIZFEF IR V. 747 7 72 L O RGBA48
bpp OFEREME 72\ 2D, EMEZR X TE T
TRV, koS 16bpp DAL, T 7 7 & Z
% Z LI K BJEMERR PSNR OPERE~D R EE 1 1)
%, 16bpp DA ARG Z AT 5 2 &1 X 2 EfEsxt
PSNR DOPEEE~D %5 N 2R D [EHEF % PSNR D
PEREZ R LTWA LHEZREND.

R 4IZPNG 7 7 A /L& JPEG XR IZ X B EMERD
g Ao d. RIRFOEMRIL, A GIEIC, PNG
77 ANDOY A X BREI L EREE, JPEG XR (IZ
X om AV AEMOEMS, LV PSNR 7% 35dB it
HTD JPEG XR IZ X DJEMERTHDH. PNG 7 7 A )V
DHEMERIL, TNVT 7 F v RNVE—DDEMEsE LT
B A RXkd 25 PNG 7 7 A )LDOY A ZADOEIE L
LCHEH L.

——RGB24bpp —=—RGBA32bpp - 4-RGBA64bpp
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