2013 EECS 22 ASSIGNMENT 5

Che-Wei Chang

ASSIGNMENT 5

A Command-line Movie Processing Program
[100 pts + 10 bonus pts]

Deadline : 2013/12/2, Monday, 11:00 pm
Read the handout carefully.

Goal
o Create a Command-Line Movie Processing Program

o Main function use function calls to
[create data structure for movie]
[input/output movie]
[process image in the image list]
[crop, concatenate, or fast forward the movie]
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COMMAND-LINE MOVIE PROCESSING

Command line
>_/MovieLab [options]

Options inlcude:
o Specifying Input / Output name
o Specifying the number of frames to be read
o Specifying the size of the frame in the movie
o Specifying image processing option [bw, vflip, hmirror, edge, resize...]
o Specifying movie processing option [crop, concatenate, Julia set...]
o Showing help information for the program
o The option is allowed to be specified in any order !!
Example:
>_/MovielLab |-i anteatedl—o out”—f 150”—3 352x288|FVflip|

The movie file anteater.yuv has been read successfully!
Operation VFlip is done!

The movie file out.yuv has been written successfully!
150 frames are written to the file out.yuv in total

COMMAND-LINE MOVIE PROCESSING

> /Movielab -h
Format on command line is:
MovielLab [option]

-i [file_name] to provide the input file name

-o [file_name] to provide the output file name

-f [no_frames] to specify the no. of frames to be read

-s [WidthxHeight] to set resolution of the input stream (widthxheight)
- to generate the movie with JuliaSet sequences
-bw to activate the conversion to black and white
-vflip to activate vertical flip

-hmirror to activate horizontal flip

-noise to add noise to the movie

-edge to activate edge filter

-sharpen to activate sharpen filter

-poster to activate posterize filter

-cat [file_name] to provide the file to concatenate with the input file
-fcat [no_frames]  to specify the no. of frames to be concatenated.
-cut [Start-End] to crop the frames from frame[Start] to frame[End]

-resize [factor] to resize the video with the provided factor [1-100]
-fast [factor] to fast forward the video with the provided factor
-rvs to reverse the frame order of the input stream

-h to show this usage information
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COMMAND-LINE ARGUMENTS

int main(int argc, char *argv[])

Example:
>_/MovieLab -1 anteater -o out -f 150 -s 352x288 —vflip

argc = 10

argv[0][] = -/MovieLab
argv[1][] = -i
argv[2][] = anteater
argv[3][] = -o
argv[4][] = out
argv[5][] = -f
argv[6][]1 = 150
argv[7][] = -s
argv[8][]1 = 352x288
argv[9][] = -vflip

COMMAND-LINE ARGUMENTS
int main(int argc, char *argv[1){
int x = 0;
char *fin = NULL, *fout = NULL;
while(x < argc) {
if(0 == strcmp(&argv[x][0], "-i")) {
if(x < argc - 1) {

fin = (char *)malloc(sizeof(char) *
(strlen(&argv[x + 1][0]) + strlen(".yuv'™) + 1));

strcepy(fin, argv[x + 11);
strcat(fin, ".yuv');

} /*Fi*/

else { /*Error Handling : if —i is followed by nothing*/
printf("Missing argument for input name!™);
free(fin);
free(fout);
return 5;

} /*else*/

X += 2;

continue;

} 7*Fi*/

2013/11/20



2013/11/20

COMMAND-LINE ARGUMENTS (CONT.)

o Use sscanf to read formatted data from the string
o Example: read the size of frame from the command line arguments

o R
if(0 == strcmp(argv[x], "-s™)) {
if(x <argc - 1) {
if (sscanf(argv[x + 1], "%dx%d", &Width, &Height) 1= 2) {
/* Error Handling Here */
}
3

else {
/* Error Handling Here */

¥

X += 2;

continue;
} /7*Fi*/ ‘
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IMAGE PROCESSING OPTIONS
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MoVIE PROCESSING OPTION:
CROPPING

Goal:
For a given start frame s and end frame e, creating a cropped movie by taking

frame from s to e from the original movie.

Original 140 Cropped movie

I/ l/ I/ l/

./MovielLab -i anteater -o out -f 150 -s 352x288 |-cut 71-140
sstully!

The movie file anteater.yuv has been read succe
Operation Fast Forward is done! Number of frames = 70
The movie file out.yuv has been written successfully!
70 frames are written to the file out.yuv in total
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MoVIE PROCESSING OPTION:
CONCATENATING

Goal:

For two given movies with n frames and m frames respectively, creating a cropped

movie with n + m frames by concatenating these two movies.

Qriginal Concatenated movie
70 frames B0 frames 150 frames
A il s A / 1 | / / /f i

L

/ / / ; /I f f:
S|/ |/ / / /

2 4 /|
/ ¢

74
% 4

/
/
I/jr,
v v L ¥

./MovielLab -0 out |- 70 |-s 352x288 [fcat 80
stully!

The movie file anteater.yuv has been read succes
Operation Fast Forward is done! Number of frames = 150
The movie file out.yuv has been written successfully!
150 frames are written to the file out.yuv in total

.'/
A

MoVIE PROCESSING OPTION:
FAST FORWARDING

Goal:
For a given fast forwarding factor n, creating a fast forwarded movie by taking
every n -th frames and generating a shortened movie.

Qriginal Fast forwarded

| | | I
./MovielLab -i anteater -o out -f 150 -s 352x288
sstully!

The movie file anteater.yuv has been read succe
Operation Fast Forward is done! Number of frames = 50
The movie file out.yuv has been written successfully!
50 frames are written to the file out.yuv in total
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MOVIE PROCESSING OPTION: AC“GC“_
ppendix
REVERSE Slides

Goal:

Manipulate the double-linked list and save the frames to the output movie in
the reverse order.

Original Reserved

i

-/MovielLab -i anteater -o out -f 150 -s 352x288 -rvs
The movie file anteater.yuv has been read successfu y
Operation Reverse is done!

The movie file out.yuv has been written successfully!
150 frames are written to the file out.yuv in total

MoVIELAB MODULES

T

DIPs.h Image.h |—{ImagelList.h Movie.h j

MovielLab.c

Image.c ImagelList.c Movie.c J

MovielLab.o

ImageList.cﬁ

MovielLab
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MovVIELAB MODULES

bw, T

Vﬂlp’ L ImageList.h Movie.h

hmirror, —_—r [

edge,

resize ImagelList.c Movie.c MovielLab.c

Juliaset,

MovielLab.o

Image.oJ Imagelist.o Movie.o

MovielLab

MoVIELAB MODULES

NewlmagelList, N
DeIeteImageList, L, ImageList.h Movie.h j
Appendimage, -
(R)’evelrselmaLgt?(List, N ImagelList.c Movie.c j MovieLab.c

roplmagelList, ’
ResizelmagelList, ﬁ
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MoVIELAB MODULES

CreateMovie,
DIPs.h DeIeteMovie, Listh| 5 Movie.h j
] YUV2RGBImage
RGB2YUVImage [ ,
DIPs.c | e J |.....,u |st.07 Mowe.cj MovielLab.c

MovielLab.o

DIPs.o . ImageList.cﬁ

MovielLab

MoVIELAB MODULES

N
ReadOneFrame
SaveMovie
Image.c Imad ReadMovie s MovieLab.c
! JuliaSetMovie
— - main ﬁ
MovielLab.o

Image.oj

DIPs.h Image.h |—iIma

7

ImageList.cﬂ Movie.o

MovielLab




BUDGETING YOUR TIME

Week 1:
Design the ImageList modules
Design the Movie modules

Read the movie(s) into the program and save the
cropped/concatenated/fast-forwarded movie to the output

Build the Makefile

Week 2:
Design the MovielLab.c
Add the command-line argument in the main function
Add the image processing option(s) to the program
Use Valgrind to check memory usage
Script the result and submit your work.

APPENDICES

Building and Deleting a Double-Linked List

Reverse a Double-Linked List

2013/11/20
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DOUBLE-LINKED LIST: EMPTY

Frames \

Width Length: 0
Height NULIS— First
numFrames

Last

| >NULL

DOUBLE-LINKED LIST: APPEND

Frames \

| >NULL

Width Length: 0
Height NULIS— First
numFrames Last
image0
NULIE— List
NULLE— Prev

Next —NULL

Image

|

Width

Height

R

e

G

B
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DOUBLE-LINKED LIST: LENGTH = 1

Frames

Width

Height

nuw

\

image0

\

/_

Length: 1

First

List

NULIE—|

Prev

Next

I —NULL

Image

|

Width

Height

R

G

e

B

DOUBLE-LINKED LIST: APPEND

L —“NULL

Frames
Width \ Length: 1
Height | ___ ——  First
"“W Last
& iImage0 imagel
List W—ﬁ
NULLIE— Prev NULLIE— Prev
Next | NULL Next
Image Image
Wi\lt/ith Wi\tLith
Height Height
B R B R
| G | G
[ B [ B
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DOUBLE-LINKED LIST: LENGTH = 2

Frames

Width \ Length: 2

Height | ___ ——  First

"“M Last

& image0 imafjel D
List List

NULLIE— Prev € Prev

Next > Next —NULL
Image Image
Wi\l(/itll Wi\(Litll
Height Height

B R B R

[ B [ B

DOUBLE-LINKED LIST: APPEND

I —NULL

Frames
Width \ Length: 2
Height | ___ ——  First
"“M Last
& image0 imafel > image?2
List List NULIs— List
NULIE— Prev <€ Prev NULIs— Prev
Next > Next ——NULL Next
Image Image Image
Wi\lt/ith Wi\(Lith Wil(/lth
Height Height Height
B R B R | S R
| ¢ | ¢ [y S
[ B [ B | S B
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DOUBLE-LINKED LIST: LENGTH = 3

Frames \

Width Length: 3

Height | ___ ——  First
"“M Last

\lmagez

& image0 imafjel ‘\
List List List
NULLIE— Prev <€ Prev € Prev
Next > Next > Next —NULL
Image Image Image
Wildth Wi\tLith Wilth
Height Height Height
B R B R | R
| ¢ | ¢ [y S
[ B [ B | B
DOUBLE-LINKED LIST: REMOVELAST
Frames
Width \ Length: 2
Height — First
"“W Last
& image0 imafel D image?2
List List List
NULLIE— Prev <€ Prev Prev
Next > Next HNULL Next | NULL
Image Image Image
Wildth Wi\tLith Wilth
Height Height Height
B R B R | S R
| ¢ | ¢ [y S
[ B [ B | S B
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DOUBLE-LINKED LIST: LENGTH = 2

Frames \
Width Length: 2

Height | ___ ——  First

"“M Last
& image0 imafel >
List List

NULIE— Prev <€ Prev

Next > Next —NULL
Image Image
Wi\lt/ith Wi\tLith
Height Height

B R B R

g B g

Bl s Bl s

DOUBLE-LINKED LIST: REMOVELAST

Frames \

Width Length: 1

Height | ___ ——  First
"“M Last

& iImage0 imagel
List A — List
NULIE— Prev Prev
Next —> NULL Next
Image Image —~ NULL
Wi\l(/itll Wi\(Litll
Height Height
B R B R
Bl s Bl s
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Height

nuw

DOUBLE-LINKED LIST: LENGTH = 1

Frames \
Width Length: 1

| First

& image0
List

(_)

< Prev

Next

—~ NULL

Image

|

Width

Height

R

G

e

B

Height

numFrames

image0

DOUBLE-LINKED LIST: REMOVELAST

Frames \
Width Length: 0

NULLS— First
Last |_>NULL

List

Prev

Next

Image

—> NULL

|

Width

Height

R

G

e

B
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DOUBLE-LINKED LIST: EMPTY

Frames

Width

Height

numFrames

\

NULLs—

Length: 0

First

Last

| >NULL

Length: 5

First

Last

DOUBLE-LINKED LIST: REVERSE, INITIAL

—

List

Teo

Tel

pPrev

T pCurrent

T pNext

NULL
\ List List List List
Prev >< Prev >< Prev >< Prev Prev
Next Next Next Next Next
e2 e3 e4 N
NULL
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DOUBLE-LINKED LIST: REVERSE, STEP 1

Teo

Te1

pCurrent->Next = pPrev;
pCurrent->Prev = pNexft;

T pCurrent

pPrev

Length: 5
First
Last
NULL
List f Z List List List List
\ Prev Prev >< Prev >< Prev >d Prev
Next Next Next Next Next
e2 e3 e4 N
NULL

T pNext

NULL

Length: 5

First

Last

DOUBLE-LINKED LIST: REVERSE, STEP 2

\

List >< List List List

Prev Prev >< Prev >< Prev Prev

Next Next Next Next Next

e0 el e2 e3 e4 N
NULL

pPrev

f

pPrev = pCurrent;
pCurrent = pNext;
pNext = pNext->Next;

T pCurrent

T pNext
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DOUBLE-LINKED LIST: REVERSE, STEP 2

Te1

pCurrent->Next = pPrev;
pCurrent->Prev = pNexft;

T pCurrent

pPrev

Length: 5
First
Last
NULL /- _\l
List List : Z List List List
\ Prev 5< Prev Prev >< Prev >d Prev
Next Next Next Next Next
e0 e2 e3 e4 N
NULL

T pNext

NULL

Length: 5

First

Last

DOUBLE-LINKED LIST: REVERSE, STEP 3

\

List List >< List List

Prev >< Prev Prev >< Prev Prev

Next Next Next Next Next

e0 el e2 e3 e4 N
NULL

pPrev = pCurrent;
pCurrent = pNext;
pNext = pNext->Next;

T pCurrent

pPrev

T pNext
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DOUBLE-LINKED LIST: REVERSE, STEP 3

pCurrent->Next = pPrev;
pCurrent->Prev = pNexft;

T pCurrent

pPrev

Length: 5
First
Last
NULL /— _\l
List List List : Z List List
\ Prev >< Prev >< Prev Prev >d Prev
Next Next Next Next Next
e0 el e2 e3 e4 N
NULL

T pNext

NULL

Length: 5

First

Last

DOUBLE-LINKED LIST: REVERSE, STEP 4

\

List List List : Z List

Prev >< Prev >< Prev Prev >d Prev

Next Next Next Next Next

e0 el e2 e3 e4 N
NULL

pPrev = pCurrent;
pCurrent = pNext;
pNext = pNext->Next;

T pCurrent

pPrev

T pNext
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Length: 5

DOUBLE-LINKED LIST: REVERSE, STEP 4

First
Last _\
List

Prev

List
Prev

List
>< Prev
Next

List
>< Prev
Next

List
>< Prev
Next

Next

Next

e0

el

e2

pCurrent->Next = pPrev;
pCurrent->Prev = pNexft;

T pCurrent

pPrev

Tes

T pNext

Te4\
NULL

NULL

First
/- Last

Length: 5

DOUBLE-LINKED LIST: REVERSE, STEP 5

List

\

List List List List : Z

Prev >< Prev >< Prev >< Prev Prev

Next Next Next Next Next

e0 el e2 e3 e4 N
NULL

pPrev = pCurrent;
pCurrent = pNext;
pNext = pNext->Next;

T pCurrent

pPrev

T pNext
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NULL

Length: 5

DOUBLE-LINKED LIST: REVERSE, STEP 5

First
/— Last _\l
List

\

List List List List

Prev >< Prev >< Prev 5< Prev 5< Prev
Next Next Next Next Next
e0 el e2 e3

pCurrent->Next = pPrev;
pCurrent->Prev = pNexft;

T pCurrent

pPrev

pNext == NULL, stop

T pNext

Te4 v
NULL

NULL

DOUBLE-LINKED LIST: REVERSE, FINAL STEP

\

Length: 5
First
\/’_ Last \/
List List List List List
Prev >< Prev >< Prev 5< Prev 5< Prev
Next Next Next Next Next
e0 el e2 e3 e4 v
NULL
Last = First; |

First = pCurrent;

pPrev

T pCurrent

T pNext
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