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TR TR TR @ﬁww
ﬁ_’{?ﬂ Borland C++ Builder ~ Shortcut PhotoZoom Pro -

5 PORPHES i

Photolmpact 7

- BB R T

R AR R LY, U P R Y- 2R ’@F' CL POV BT 5 1 B (i

B SIS o T RA] SO OREED qﬁ?W@ﬁﬁEﬁﬂL%&ﬂ

1% (Nearest Neighbor) - éé‘&lﬁﬁ@?ﬁjﬁii (Blllnearlnterpolatlon) B =i
3?‘4 ENF (Bicubic Interpolation) ...... = 'I,II?FEII}JAVJ

ira

(~ ) AFTRIE ET (Nearest Neighbor)

BRI 1 AR ek A <

F”I'%é?'r‘ﬂjﬁc' Z’L'%[’ny Cxety * Cxys1 * Cxurywt BV GY B 1EFE | U i3k » Coyb

R (%7 1##?‘@1&39?*@ ufesk o PUEG ny i b }Plﬁ%ﬂ_cxy ) B2 R T30 Cy i
(ERLCry 1 (3 RIRTT = )‘-{ﬁf"w Easine~ZE N | R TR O

L 31 R

ﬁ?‘&%ﬁ&ﬁﬁiﬁ# - O o
) zoom.ato ik s B
f7FCry Xy’
x=(int)(x'/zoom_ratio)
y=(int)(y'/zoom_ratio) O O
Cxy=Cxy Cxy+1 Cx1y+1
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z )%f&@jﬁf@i?ﬁ’ﬂ?ﬁk ( Bilinear Interpolation)

SR BT 9P 017 <5 (TRl 1 sk S5 R i 2 8 T
P sk (2x2)» 51 BG5OSR B 3
B -

O

Cx,yC‘ Cx+1,y

SRS RS -

O | O

_'AJ AX=X-X, Ay=Y'-y Cxy+ Cx1y+1

9
Cx',y’: Cx,y"'AX(CXH,y'Cx,y)+AY(Cx,y+1+AX(CX+1,y+1'Cx,y+1)'(Cx,y+AX(Cx+1,y'Cx,y))) qgﬂ
Cuyt AXCyr1,y- AXCyy+ AYCyys1+ AYAXCyt1y+1- AYAXCyy+1- AYCxy- AY AXCya1y+ AYAXCyy
CX,y"'AX(Cxﬂ,y' Cx,y)"'Ay(cx,yﬂ'cx,y)+AXAy(Cx,y+Cx+1,y+1-CX,y+1-CX+1’y)

SR TR PO GRS T SRR T BV % B [ AT b
Y AR+ 2 S Y R
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(=)= FEMFEERE (Bicubic Interpolation)

= AR T R S TR PO T T P R
HHPRUFUR 16 [k (4x4) SELETFOREB! o i TR AL 780 G FLAOTE TR -
sk 7By A~ FLR VA A <

== ﬁ’%ﬁl’@iﬁiﬂ e

q&J AX=X-X  Ay=Yy'-y Cg,y.l C(x?y-l Cx+(1,)y-l Cx+(2,)y-1

t1=-AX(1-/AX) (1-AX)Cy1y1+(1-2AX+AX) Cyy1+
Ax(1+Ax-sz)CX+1,y.1-Ax2(1-Ax)Cx+z,y-1 O 6). O O

2 3 Cx-1,y e |”,Cx+1,y Cx+2,y

t2=-AX(1-AX) (1-AX)Cx1yH(1-2AX+AX)Cxyt+ Y
AX(L+AX=AXY) Crany=AX(L-/AX)Cazy O | O O O

t3=-AX(L-AX) (1-AX)Crerys1+(1-2AX°+AX3) Cyyar+ Cxayn| Cxysa | Cxsryrt | Crsaynt
AX(l*‘AX-AXz)Cx+1,y+1'sz(l-AX)Cx+2,y+1 O O O O

2 3

t4=-AX(1-AX) (1-AX)Cxays2t(1-2 AX+ AX) Crysot Cxiy+2| Cxys2 | Cxstyez | Cszysa

AX(]."'AX'AXZ)Cx+1,y+2'sz(l'AX)Cx+2|y+2 [Fﬂ[ 11

Cx-,y-z-Ay(l-Ay)(1—Ay)t1+(1-2Ay2+Ay3)t2+Ay(1+A
y-AyA3+ Ay (Ay-1)t4
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~ Ve (Filter)

E",’ﬂ fF‘ﬁE'JﬁjﬂEfﬂdﬂW’W\ A féﬁ‘%&wW{ % fIVEY (B éijﬂ LS fF‘ﬂ
HOT(ff1"'] Nearest Neighbor QFhETiif)ﬁ‘/EIf'ﬁLrﬁpJ[?@ﬁ (ffi7] Bilinear ~ BICUbIC
Interpolation ﬁﬁﬁ) I—Lﬂﬁ:fm FIH] ?J}Z%{Ejgr"kai% , ﬂjjﬂlﬁ}&w@&ﬁuuﬁlw/gﬂé
Fﬁﬁ"]ﬁ TREAPUIFET = sk 4 - F;W IIEUCENSE Ll FTJ %g[ Jh A

«\7,;

FI

(~ YRR

Cl | C2 | C3 W1 | W2 | W3
C4 | C5 | Cb [I: W4 | W5 | W6
Cr | C8 | C9 W7 | W8 | W9
R e
q%ﬂ' 13
J—q«g‘llH[Jj‘fJ*uFi[[’jcféH[Fﬁ;l’JQiVF"UQF Jl%é [ JET‘» K El D“Ir [%45& ﬁl JETE I[;EP[ )

”‘fJ“ﬁ"FﬁE[JI”“ii;a@E“*E‘\f HII C5 fij st 1[‘_}? L‘%‘%@'&F”Fﬁ?“%' N IIEREs

C5(5E ix) = C1*W1+C2*W2+C3*W3+ C4*WA4+C5*W5+C6*W6+

Cr*W7+C8*W38+C9*W9




(Z )3 1™ ({=3p])¥=E# (Smooth/Low Pass Filter)

(ST D> 34 7 5hLs s [k H Ik )
$60{* (Average)[ [ S UMV ISH » 1) PSR PSR - 4 By
CRIEE e T T

Cl | C2 | C3 1/9 | 1/9 | 1/9
C4 | C5 | C6b :: 1/9 | 1/9 | 1/9
C7 | C8 | C9 1/9 | 1/9 | 1/9
B K [ (1) Ve

q*;‘q\‘ 14

C5 [ ShASS A [ REHECE v e fir I [ 2 28 e

C5(5 R i) = C1*1/9+C2*1/9+C3*1/9+ C4*1/9+C5*1/9+C6*1/9+

C7*1/9+C8*1/9+C9*1/9

255 | 255 | 255 1/9 | 1/9 | 1/9 X X X

255| 0 | 255 =) 1/9 | 1/9 | 1/9 =) X | 227 | X

255 | 255 | 255 1/9 | 1/9 | 1/9 X X X
Uiy X (SENES | s Ly
[ﬁ‘ 15
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(= )EF]|(fly3f))VEH (Sharp/High Pass Filter)

S (SRR TR FUE > 3L bR el sk ) ]
(Contrast)fii» S AIFVF 4 HHIEIHM FVSLFIRRS 5L [ -

ClL| c2 | c3 05| -1 | -05

C4 | C5 | C6 E 17 |

C7 | c8 | C9 05| -1 | -05
BRI S50 ) (5 vt

q&:ﬂ 18

C5 [ kA i S F{VREH R B OB < i I R g A

C5(5 R i) = C1*(-0.5)+C2*(-1)+C3*(-0.5)+ C4*(-1)+C5*7+C6*(-1)+

C7*(-0.5)+C8*(-1)+C9*(-0.5)

~ AL A S P A S o [ SR SR S A -
L. 1R ok P & (R (S0 AT ISP 5 0 (5

2. i IR O 1 AR R - A i R ST Py

3. 1T ek gy e T BREIFIR RS ppstt = ni2p) i ¥ en ) A

i F RS 2 R

‘?J C'=average(C1+C2+C3+C4+C6+C7+C8+C9)
b C5(5 ! % )=C5*7+C'*(-0.5-1-0.5-1-1-0.5-1-0.5)=C5*7-C"*6
C5(%f! % )-C5=C5*7-C'*6-C5=C5*6-C"*6=(C5-C')*6

¥ C5<C’» I C5(HH! )-C5<0 => C5(4H#)<C5 » + AR F 1V ECEHY
¥ C5>C'» 1] C(HH! )-C5>0 => C5(4H#)>C5 » + AR 7 2 VECEH Y
¥ C5=C'» I C5(#{H! )-C5=0 => C5(4H#)=C5 » + ARy 7) 3 VECEHY



91+ 11T Sk O & 00 0 0 (S RSR[5
(127=>67) -
137 | 137 | 137 05| -1 |-05 X | X | X
137 | 127 | 137 17| 1 X | 67 | X
137 | 137 | 137 05| -1 |-05 X | X | X
Uy SAIGENES | R R
[ﬁ‘ 19
1 < ek 1 B g RIS 8 R 1y (127=>187)-
117 | 117 | 117 05| -1 |-05 X | X | X
117 | 127 | 117 17| 1 X | 187 | X
117 | 117 | 117 05| -1 |-05 X | X | X
Uy SAIGENES | R R
%IZO
1= Rk 1 T LIRS - RV e 1@ (127=>127) -
127 | 127 | 127 05| -1 |-05 X | X | X
127 | 127 | 127 17| 1 X |127] X
127 | 127 | 127 05| -1 |-05 X | X | X
Ui f S50 (R v SENTBEE Y
q&ﬂ21
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Algorithm -
" Mearest Neighbor oAl _f‘
Bilinear Bias ©
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SRy
© Custom2 Sam A
© Custom3 Help
Filler = = -
* No Filter 0 o o
~ High Pass Filter (Sharp) 5 T o
Low Pass Filler (Smooth)
Custom Filter 0 0 0
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Gy
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b

(— VPGS A A =17 ] BCB(Borland C++ Builder)#f {11~ 5[ fc o

1~ By fpstinigi N (Resize Algorithm)

1) ﬁﬁﬁ%ﬁ?ﬁ’ﬁiﬁkmearest Neighbor)

(2) SR MIEENS (Bilinear Interpolaion)

(3) &= FSEFIENE (Bicubic Interpolaion)

(4) El?“‘ﬁ% 1(Custom 1) :
~ BRI A RO B ] [ PR P A 45K Bilinear
= Nearest_Neighb?rﬁxjéiﬁf’ﬁﬁﬁ [’J’,f]g[[flj o ifﬁl 7| Bilinear %fﬁ'lﬁr = £15]
Nearest Nelghbor}{éj’rgn;fgl 4 PYRY o B R -

(5) EIET“BEE 2(Custom 2) :
Py FEPTFEENE - FRPIEE Y AR R ORES, < SORTRY ] Bilinear
RRI S 5SS IR T T ek PPV E ST R ((xy)
(x+1y) ~ (xy+1) ~ (x+1y+1)) FUfigesk (=115 4 Tk pu f IpV R0 [Nt
i

(6) E"?“‘J?ﬁk 3(Custom 3) :
Y= TR TR TR PUG IR AT IRE ((Y) ~ (HLy) ~ (xy+1) »
(x+1y+1)) Ofipsh ™ B TR P sk o 7 D IPILET AT ()
FEER > R ELTISSREREpIsp -

2~ ’ﬁ’ﬂéifg“(% (Filter) :

(1) &F|Ye@E# (Sharp/High Pass Filter)

(2) 3 (=¥ (Smooth/Low Pass Filter)

(3) =13 F 15 YREH (Custom Filter) : 2 [E( i {117 i ot 21 -

3~ FFET RMSE ~ PSNR fifi :
i?’f%@*ﬁ?“ ffi"'] RMSE == PSNR [};WF;’I (fAEARY R ! SR TR BT =
(1) RMSE(Root Mean-Square Error) : [Py fifi&F [k = FEE (% Fﬁ#@f?@}ﬁl o
Wt B o H o B
R'G'B'ELIE Y (it~ RGB fifi - RGB Fi% ¥ 3y [V RGB {ffi -

W H 1 . . .
RMSE:\/Z—;‘JZ—;'MV—xH((R i Ri,j)2 + (G i _Gi,j)z +(B i Bi,j)z)
(2) PSNR(Peak Signal to Noise Ratio) : g il U 8% - flEved)s -

255
PSNR= 20log, (—=>>_
glo(RMSE)

4 ~}k‘j’?@f@’}l‘ﬁf“‘(GrayScale)Baﬁ F%iﬁ%[!f(De-Noise)
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Algorithm
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 No Filter
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ﬁTﬁETRMSE PSNR fifi > %if _}F ™~ T Open RMSE sample file | #&* » B #S{
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Time ;
139 see
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Algorithm
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~Original Image- 1
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Time
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Open Open RMSE sample g

| Message:Complatel

Algorithm
® Nearest Neighbor Zoom el
Bilinear Bias
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" Bicubic
© Custom1
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Custom2
Custom3

Filter

" No Filter
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© Custom Filter ; l1— -05 = . [>]]
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4
BTFRD: [Dimage =] ¢ £ B Ficture: &
B fract128.bmp
- B fract256.bmp
AR @ﬁacﬁl?,.bmp
e & fract 1024 bmp
lﬁ & portrait128.bmp
=@ 8] portrait256.bmp
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J %pomanlﬁ%.bmp
o scenel28.bmp
ﬁ(’.aﬁﬁf* @ scene256.bmp
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TR BRI
i
EE): [ =l 7
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C Custom1 ]
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Filter
C No Filter
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C Low Pass Filter (Smoaoth)
 Custom Filter

O~ WU H T Help, ##

L
Original Image 1 [Statistics
Image size : 256 x 192
i Time
1422 see
RMSE
4452
PSNR
Open | Open RMSE sample file 13.98
Message:Complete!
Algorithm
@& MNearest Neighbor £odm Hatiojd
" Bilinear Bias [0
 Bicubic
 Custom1
C Custom2
 Custom3
Filter
C No Filter

@ High Pass Filter {Sharp}

C Low Pass Filter (Smooth)
 Custom Filter

30 - el

T BT R -

Zoomed Image-
Image Size: 1024 x 768
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BN E e
14%[0pen] : BIRFAUEIERTIF ISR B (BMPIER) -

2 #£[0pen RMSE sanple file] : BIrgat BRMSER S
S HAINETIRE B IR G R -

33E[Algorithm] : SEIEHEHIEENE
EFER

5.[Zoom Ratio] F [Bias] :

4 & [Filter] :
A RERE R RIREE -

6.3%[Resize] © STHER RS » EEIEERMSERTZHS
GG » T —HEFHRMSERPSNR -

7 HlSave] | HIGERIEREVEARTER
HESE RN
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TR PSNR Time(sec)
Nearest Neighbor 13.98 0.172
Bilinear 13.98 0.781
Bicubic 13.98 1.828
Customl 13.98 0.859
Custom?2 13.98 1.281
Custom3 46.31 12.04 0.563

1~ [ o] 1 256x192—>1024x768(1 4 ]’IF':}) > UM -

Vet RMSE PSNR Time(sec)
High Pass Filter (Sharp) 40.29 13.98 1.562
Low Pass Filter (Smooth) 28.55 18.06 1.531
EAN Q%ﬂH, [ (1024x768) T & = Ak
al S T RMSE PSNR Time(sec)

Nearest High Pass Filter(Sharp) 72.25 9.54 1.500
Neighbor | Low Pass Filter(Smooth) 40.21 13.98 1.531
Bilinear High Pass Filter(Sharp) 43.32 13.98 2.187
Low Pass Filter(Smooth) 42.64 13.98 2.203
Bicubic High Pass Filter(Sharp) 42.43 13.98 3.312
Low Pass Filter(Smooth) 40.83 13.98 3.313
High Pass Filter(Sharp) 43.32 13.98 2.266

Custom1 -
Low Pass Filter(Smooth) 42.64 13.98 2.250
High Pass Filter(Sharp) 39.58 13.98 2.703

Custom?2 -
Low Pass Filter(Smooth) 41.87 13.98 2.734
High Pass Filter(Sharp) 76.91 6.02 1.953

Custom3 -
Low Pass Filter(Smooth) 43.86 13.98 1.969

* 3~ q%ﬂ'”, ] pl1 256x192—1024x768(ht - 4 |?*[) s BRI
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2+ SO I FEEP QY AR

TR PSNR Time(sec)
Nearest Neighbor 18.34 21.58 0.172
Bilinear 18.13 21.58 0.766
Bicubic 17.46 22.28 1.843
Customl 18.13 21.58 0.844
Custom?2 17.68 22.28 1.266
Custom3 20.06 20.83 0.563

4.6 - [fH ] [ 256x102>1024x768(v 4 ) + T JWREHREE -
F [ [

Vet RMSE PSNR Time(sec)
High Pass Filter (Sharp) 41.73 13.98 1.515
Low Pass Filter (Smooth) 10.38 26.85 1.5
F T Q%ﬂkf, “-[(1024x768) T ¥t
al kS T RMSE PSNR | Time(sec)

Nearest High Pass Filter(Sharp) 43.68 13.98 1.515
Neighbor Low Pass Filter(Smooth) 17.21 22.28 1.516
Bilinear High Pass Filter(Sharp) 20.27 20.83 2.203
Low Pass Filter(Smooth) 18.45 21.58 2.188
Bicubic High Pass Filter(Sharp) 20.35 20.83 3.328
Low Pass Filter(Smooth) 17.61 22.28 3.266
High Pass Filter(Sharp) 20.27 20.83 2.234

Customl -
Low Pass Filter(Smooth) 18.45 21.58 2.250
High Pass Filter(Sharp) 17.60 22.28 2.719

Custom?2 -
Low Pass Filter(Smooth) 18.12 21.58 2.718
High Pass Filter(Sharp) 41.11 13.98 1.968

Custom3 -
Low Pass Filter(Smooth) 19.19 20.83 1.954

F 8~ [ ] 11 256x192—~>1024x768(l 4 ]’f',) » B VRS o
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IR ~ S S IR Y B D)

i RMSE PSNR Time(sec)
Nearest Neighbor 12.67 25.11 0.172
Bilinear 11.95 26.02 0.781
Bicubic 12.19 25.11 1.828
Customl 11.95 26.02 0.859
Custom?2 11.91 26.02 1.281
Custom3 13.79 24.61 0.562

F 11~ [ ] 11 192x256—768x1024 (- 4 "?7) » PR -

Vet RMSE PSNR Time(sec)
High Pass Filter (Sharp) 28.86 18.06 1.532
Low Pass Filter (Smooth) 6.36 31.36 1.531
# 12 - [ﬁ‘kﬁ [ (768x1024) T Akt
g TR RMSE PSNR Time(sec)

Nearest High Pass Filter(Sharp) 28.92 18.06 1.547
Neighbor Low Pass Filter(Smooth) 11.84 26.02 1.562
Bilinear High Pass Filter(Sharp) 12.84 25.11 2.187
Low Pass Filter(Smooth) 12.21 25.11 2.203
Bicubic High Pass Filter(Sharp) 14.92 24.08 3.297
Low Pass Filter(Smooth) 12.10 25.11 3.328
High Pass Filter(Sharp) 12.83 25.11 2.281

Custom1 -
Low Pass Filter(Smooth) 12.21 25.11 2.281
High Pass Filter(Sharp) 11.71 26.02 2.750

Custom?2 -
Low Pass Filter(Smooth) 12.22 25.11 2.734
High Pass Filter(Sharp) 26.74 18.06 1.984

Custom3 -
Low Pass Filter(Smooth) 13.16 24.61 1.985

%13 [ ] 11 192x256->768x1024 (4 4 () RS -
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