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Req u i re m e n tS Function & non-Function

1. rotate
QLERZ/RZSZ 90T 3™

1.1

- 41 parameter2 & .jpg, .png, .bmp imageE file open ¥ @
5¥mH parameter2 & file namet & AIHO 2 writest T, &2 =[@ 2ot E £23F

1.2

- 411 parameter2 & .jpg, .png, .omp imageE file open £ 2| parameter &2 Z 180 3|
5¥mH parameter2 & file namezt & AIHO 2 writest T, &2 =9 &4

1.3

-4y parameter2 = .jpg, .png, .bmp imageE file open n = 2t Eé
5%HM parameter2 Z file name} AR HOZ writedt 1, & 2 =9 ZANHE 2%,

=

REZ/RIZORE 180 F™

REZ/RIZOR 270 FH

2. symmetric
2.1 sk oiE

- 3H1m parameterZ

= 3'?’_WH parameterZ &
8l & = 9| column pixel value2| &

Z .jpg, .png, .bmp imageE file open c

Sl &t = 9| row pixel value2| 3L ZL2 7|22 ALTIZ CHEA|ZICH o
0|—|— 4T parameter2 & file namelt E & AHOE write 5t 1, &2 =[@ AW E EF.
e oiE

4. DRM
4.1 image 2/
- 38| parameter®t 4HmM parameter2 2702] imageE ¢/2jdt=Ct

- parameter2 £0{2
- parameter2 £0{2

2742] imageE file open ¥ 3¥iM| parameter2 B2 imageoi,

4™ parameter2 ‘=.'=* =

4.2 image £2|
- 31 parameter2 1712| imageE 2jgHE=C).
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Jjpg, .png, .bmp imageE file open ¥
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steganography 7|2 & ¢l5t 1, writedh & &

E imageE2| LM jpg, .png. bmp 25 C} 7HsstCt.
Q& imageE 9 pixel 2| B 3™ parameter?| image7} 4™ parameter®| image 2 Ct 2 7L} Z-o}of St}

= |mage7P 2 Ect
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3. transform
3.1 JPG to BMP #4&t
- 264 parameter2 & .jpg £ 0|0|X|Z file open & &l 4
3HM parameter2 & file name2| .omp Z54 O|0|X|2 #
3.2 JPG to PNG &t
- 264 parameter2 & .jpg Z2 0|0|X|Z file open & sA T &
3 parameter2 & file name2| .ong ZEH O|O|X|2 B4&H5t 1 write .
3.3 PNG to BMP 48t
- 289m parameter2 & .png Z 3 O|O|X|E file open ¥ &4 T #3} Q10|
3 parameter2 & file name2| .bmp Z 2 0|0|X|2 &5t T write &
3.4 PNG to JPG &t
- 2™ parameter2 Z .jpg £ 0|0|X|E file open £ &l 4
3HM parameterZ & file name2| .jpg £ O|0|X|Z &t
3.5 BMP to PNG g4&t
- 224™ parameter2 & .bmp Z 2 0|0|X|Z file open
3™ parameterZ & file name2| .png Z2H 0|0|X|
3.6 BMP to JPG &t
- 2™ parameter2 & .bmp ZE 0|0|X|E file open F sl = #45} 810|
3™ parameter2 & file name2| .jpg Z 5! O|O|X|2 EHEH5 T write .
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[non functional requirement]
1. Performance
2. Development environment



command

argument: string

Class Diagram =

parsing(argument: string): string list

message(result: int): string

¢

file

function: string
file_name: string
file_path: string
input_file_format: string

\\\ l output_file_format: siring
po— / \ pixel: numpy

open(file_path): numpy

write(pixel: numpy, file_name: sfring, file_path: string)

transform drm rofate symmetry
pixel: numpy mode: int degree: int mode: int
mode: int ——‘ pixel1: numpy side: char pixel: numpy
encode(pixel: numpy, mode: int) : numpy pixel2: numpy pixel: numpy horizon(pixel' numpy) * numpy
decode(pixel: numpy, mode: int) - numpy : ol . .
. .\ vertical({pixel: numpy) : num
merge(pixel1: numpy, pixel2: numpy) - numpy degree_90(pixel: numpy, side: char) : numpy 0 P il
separate(pixel: numpy) : numpy degree_180(pixel: numpy) : numpy
window
image: numpy

show(image: numpy)




Prototype illustration & Mapping

A
[DRM]

drm -m example.png output.jpg
success + show output image through additional window + saving

drm -l example.png output.jpg

fail. please refer below options and choose one of them.

Only DRM can be supported for png, jpg, and bmp format images.
- m : merging 4th image into 3rd image

- s : separating hidden image from 3rd image and saving 4th parameter’s

file name and file extension.

command

argument: string

result: int

parsing(argument: string): string list

message(result int): string

¢

file

function: string
file_name: string
file_path: string
input_file_format: string
output_file_format: string

pixel: numpy

open(file_path): numpy

write(pixel: numpy, file_name: sfring, file_path: sfring)

[rotate]
rotate -r 90 example.jpg output.png
success + show output image through additional window + saving

rotate -| 80 exmaple.jpg output.png

fail. please choose degrees among 90, 180, and 270. Also, refer
below options.

- r : right side rotation

- | : left side rotation

[symmetry]
sym -h example.jpg output.png
success + show output image through additional window + saving

sym -l example.jpg output.png

fail. please refer below options and choose one of them.
-h : horizontal symmetry

-v : vertical symmetry
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transform drm rotafe symmetry
pixel: numpy mode: int degree: int mode: int
ﬁ?\ mode: int pixell: numpy side: char pixel: numpy

a2 _: I'| encode(pixel: numpy, mode: int) : numpy pixel2: numpy pixel: numpy horizon(pixel: numpy) * numpy

g decode(pixel: numpy, mede: int) - numpy : P - .

\ W merge(pixel1: numpy, pixel2: numpy) - numpy degree_90{pixel: numpy, side: char) : numpy vertical(pixel: numpy) - numpy
\ y —_—

N Ll -

[transform]
trans example.jpg output.png
success + saving

trans example.gif output.png
fail. we can only support png, jpg, and bmp format transforming.

separate(pixel: numpy) : numpy

degree_180(pixel: numpy) : numpy

window

image: numpy

show(image: numpy)




Test Case

ZZ2IHUS MY 5, lnput command}
SH._‘WH parameter2 2|X& image file path& Ql=248tC}.

Az ol Alg o4& ©
rotate -r 90 a.jpg b.png ":igibenH Z—i__a'.; A1t imageE 2EB 2 2 90T 3|FEl image0q0F 5HH,
3|8 o|o|x| T a.jpg S e T 0|2 € o| #o2 Z245f o} Bhr}.

EE 4 parameter2 ‘& file patho] file name& 7} %!
png & & X} image file 0| X{ZtT|o{oF SHC}.

ZZ2IYME ™ F, input command2t

o 3 % A oif 3y parameter CHAE image file pathE 2248t}
sym -h a.jpg b.jpg o= pjpg & 21t image= < CHEE imageoqof 5t O|E tHEQI o=z ot gt
CHEAIZ o|0|X| T+ a.jpg X|HE 2%|oll b.jpg ME IE 4™ parameter2 22 file patholl output O|E 2 77!

png £ & AE image file Ol HQHO-IOF ghot.

ZZ2IYME A™ F, input command2t

trans a.jpg b.bmp HZ Aol o] 2™ parameter2 ZBY #4EHE jpg image file path& &/235tCt.

HHetg o|0|X| T+ a.jpg K= E %[0l b.omp X{E Z1t image= bmp I+ FZ 9 image 040F 5HH,
3™ parameterZ ‘22 file path0i| output O|§ 2 2 X{& Z|0{of StC}.
23S A™ F, input command 2t
3% parameter2 & & png image file pathE /=238t

drm -m a.png b.jpg M3 U Aol off & 4™ parameter2 3™ parameteroi 4f /& jpg image file pathS 24 8HC}.
Arel=l o|o|x| T+ a.png b.Jpg7t &=l a.png 24 71t image = 4™ parameter2 & jpg image file 0| steganograhpy 7|82 2
g o|o|x| =Y b.jpg XIHE fIxlof a.png ME A2 F png T+ Z B image 040k SHH,

3™ parameter2 22 file pathoi| inputO|§ S 2 K& E|o{of &t
g | Ho{Fo{of st}



