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Szoftverfejlesztés miniben

* Vizesés modell (Royce, 1970)

‘ Requiraments |/—\ ,,This process is represented by the
J:I "Waterfall" Model, which serves as
the conceptual guideline for almost
\l_" all Air Force and NASA software
J development.” (www1.jsc.nasa.gov)

‘ kmplamnentation |_,}
(—}




A vizesés modell néhany
elé6nye/hatranya
A jol erthetd és kevésbé komplex projektek

esetén szabalyozottan rogziti a komplexitast,
és jol megbirkozik azzal;

Strukturaltsagot biztosit még a kevésbé
képzett fejleszt6k szamara is;

A projekt menedzser szamara kdnnyd a
tervezeés és a szereplok kivalasztasa;

Nincs visszacsatolas, iteracio.



Projekt alapitas:

célok kit(izése és hitelesitése

Cél kitlizése

— Poszter-kollekcié rangsorolasa adott szoba-képhez,
szinosszetétel alapjan

Kockazat elemzés

Megtérulés vizsgalat

* Human és eszkoz er6forrasok projekthez rendelése
— Projektvezet6: KZ

— Tanacsado: ID

— Fejlesztd csapat:
e ,Infésok” / ,Villamosok” / ,Gépészek” 3/4-es csoportokba rendezve

Utemterv elkésziilés
— n x (1 el6adas + 2 szeminarium)

1




Szoftver specifikacid

* |gényspecifikacio

— A felhasznalé megadja a szobakép, illetve a

IIIIII

a szoftver pedig kilistazza a rangsort

* A képek .ppm kiterjesztésliek

* Funkcionalis specifikacio

— 1. modu
— 2. modu

— 3. modu
alapjan

: adott mappa ppm-képeinek listazasa
: adott kép szin-szamanak csokkentése
: a poszterek rangsorolasa szintavolsag



Szoftver specifikacid

e Rendszerterv

— 1. modul: adott mappa ppm-képeinek listazasa
* egy mappaban / hierarchikus al-mappa rendszerben

— 2. modul: adott kép szin-szamanak csdkkentése
* adott kép RGB-kockajanak létrehozasa
* adott kép RGB-spectrumanak létrehozasa

e adott szin-spektrum redukalasa
— k-mean algoritmus, stb

e adott kép szinredukalt valtozatanak krealasa
— 3. modul: a poszterek rangsorolasa

e két kép szintavolsaganak meghatarozasa kilonb6z6 metrikak
révén



A szoftver fejlesztése

* 1. hét (2 ora)
— void list_all_entries (const char *rootDirName);

* Kilistazza a rootDirName mappa tartalmat
e Extra: hierarchikus mappaszerkezet

e #include <dirent.h>
— DIR *dp; // akarcsak FILE *fp;

* opendir / closedir

 struct dirent * readdir(DIR *)

— struct dirent
» mez6k: d_name, d_ino



void (const char *entryname, ) {
DIR *dp;
struct dirent *ep;
dp = opendir (entryname) ;
if (dp !'= NULL) {
while (ep = readdir(dp)) {
if (strcmp (ep->d name,".") && strcmp(ep->d name,"..")) {
char id[101];
strcpy (id, entryname) ;
strcat (id, ep->d name) ;
strcat (id, "/");

printf ("%s\n", ep->d name);
(id, )
}

}
closedir (dp) ;



A szoftver fejlesztése (2 ora)

 PPM (portable pixmap format) formatum
(en.wikipedia.org/wiki/Netpbm_format)
— File format description

* Each file starts with a two-byte magic number (in ASCII) that

identifies the type of file it is (PBM, PGM, and PPM) and its
encoding (ASCII or binary)

Type Magic number | Magic number | Extension | Colors
Portable BitMap P1 ASCIl | P4 binary | .pbm 0-1 (black & white)
Portable GrayMap | P2 ASCIl | P5 binary | .pgm 0-255 (gray scale)
P3
# The P3 means colors are in ASCII, then 3 columns and 2 rows,
# then 255 for max color, then RGB triplets
: n
255
255 0 0 0 255 0 0 0 255
00O




A szoftver fejlesztése (2 ora)

 PPM (portable pixmap format) formatum
(en.wikipedia.org/wiki/Netpbm_format)
— File format description

* Each file starts with a two-byte magic number (in ASCII) that

identifies the type of file it is (PBM, PGM, and PPM) and its
encoding (ASCII or binary)

Type Magic number | Magic number | Extension | Colors

Portable BitMap P1 ASCIl | P4 binary | .pbm 0-1 (black & white)

Portable GrayMap | P2 ASCIl | P5 binary | .pgm 0-255 (gray scale)

Portable PixMap P3 ASCI|

Po6

#The P6 means colors are in binary, then 4( ) columns and 2( ) rows,
fscanf #then 255 ( ) for max color, then RGB triplets .

4 2

255

fread — FF000000FF000000FF0000FF 000000000000
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nr colors k
picture
spectrum

centroids

P
ReadOldPicture

CreateColorStatistics
CreateSpectrum
CreateCentroids
CreateReducedImage

//x*y rows
//nr_colors rows
//k rows




void (const char* fname, PICTURE *p) {
FILE *fin = fopen (fname, "rb");
char line[101];
fscanf (fin, "%$[*\n]\n", line); // P6

// skip comment line
while( fscanf (fin, "%$[*\n]\n", line) 1line[0] == '#')

sscanf (1line, "%i %i\n", &p->x, &p->y);
fscanf (fin, "%i\n", &p->maxc);

p->picture = (unsigned char (*) [3])
malloc(p->x * p->y * 3 * sizeof (unsigned char)) ;

fread (p—->picture, sizeof (unsigned char[3]), p->x*p->y, fin);
// create and display the inverted picture; c = 255 - c
fclose(fin) ;



void (PICTURE *p) {
int 1i;
for(i = 0 ; i < p->x * p->y ; ++i){

++ (p—->cube[ p->picture[i] [0] ]
[ p—>picture[i] [1] ]
[ p—>picture[i] [2] ].nr pixels);

if( p->cube[ p->picture[i] [0] ]
[ p—>picture[i] [1] ]
[ p->picture[i] [2] ].nr pixels == 1 ) {
++p->nr colors;



void (PICTURE *p) {
int r,g,b, ind = 0;
p->spectrum = (unsigned char (*) [3])
malloc(p->nr colors * 3 * sizeof (unsigned char));

for(r = 0 ; r < 256 ; ++r){
for(g =0 ; g < 256 ; ++g){
for(b = 0 ; b < 256 ; ++b){
if (p->cube[r][g] [b] .nr pixels) {

p->spectrum[ind] [0] = r;
p->spectrum[ind] [1] g’
p->spectrum[ind] [2] = b;
p->cube[r] [g] [b] .spect _index = ind;
++ind;



Color Quantization (1)

* Common color resolution for high quality
images is 256 levels for each Red, Greed, Blue
channels, or 2563 = 16777216 colors.

* How can an image be displayed with fewer

co
e Se
pa

ors than it contains?

ect a subset of colors (the colormap or
let) and map the rest of the colors to them.

www.cs.tau.ac.il/



Color Quantization (2)

4 colors

256 colors
www.cs.tau.ac.il/



B K-mean algoritmus (1)
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K-mean algoritmus (2)
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K-mean algoritmus (3)
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https://www.youtube.com/watch?v=_aWzGGNrcic



A szoftver fejlesztése (2 ora)
K-means clustering algorithm

Input: K, set of points x, ... X,
Place centroids c, ... ¢, at random locations
Repeat untﬂ convergence: distance (e.g. Euclidian) between

. instance x and cluster center c
— for each point x:

* find nearest centroid c, argm'in D(x,,c.)
* assign the point x, to cluster j |
— for each clusterj=1 ... K: c(a)== ) x(a) fora=
* new centroid ¢, = mean of all points x,
assigned to cluster j in previous step

Stop when none of the cluster assignments change

https://www.youtube.com/watch?v=_aWzGGNrcic

o



1. iteracio
0=(255-255)2+(0-0)2+(0-0)2
| 65025=(0-255)2+(255-255)2+(0-0)?

‘ / temp
spectrum | /centroids centroids
o) 1g) 2(b) . / Ofr) 1lg) 2(b) o) 1g)  2(b)

== 255 0 0 0| 255 0 255

255 255 0 1| 510 765 255
0sszegek

\

counts
0 3
1 3

o(r) 1(g)  2(b)
85 0 85 atlagok
170 255 85

error = 0+65025+130050+0+65025+65050 = 325125



CreateCentroids




void (PICTURE *p) {

int old error, error = INT MAX;
do {
old error = error, error = 0;
(temp centroids, counts, p->k);
for ( h = 0 ; h < p->nr colors ; h++ )
int closest centroid, min distance = INT MAX;
for (1 =0 ; 1 < p->k ; i++ )
int distance = (p—>spectrum[h], p->centroids[i]) ;
if ( distance < min distance ) ({
closest centroid = i; min distance = distance;

}

(temp centroids|[closest centroid], p->spectrum[h]) ;
++counts[closest centroid];
error += min distance;
p->cube [p->spectrum[h] [0] ] [p->spectrum[h] [1]]
[p->spectrum[h] [2] ] .centr label = closest centroid;

(p—->centroids, temp centroids, counts, p->k);
} while (error != old error);



CreateReducedImage




B Divide et impera modszer

CreateCentroidsl

divide

Szint (level)



void (PICTURE *p, int rmin, int rmax, int , int
int , int , int 1, int nr) {
int i,3,k,x,s;
if ( 1 == p->n )
for(i = rmin ; i <= rmax ; ++1i) {
for(j = 7 J <= ;o ++])
for(k = ; k <= ; ++k)
if (p->cube[i] []] [k] .nr pixels)
p->centroidsl [p->c_ind] [0] += i;
p->centroidsl [p->c_ind] [1] += 7;
p->centroidsl [p->c_ind] [2] += k;
p->cube[i] []] [k] .centr labell = p->c ind;

}

p->centroidsl[p->c_ind] [0] /= nr;
p->centroidsl[p->c_ind] [1] /= nr;
p->centroidsl[p->c_ind] [2] /= nr;
++ (p->c_ind) ;



void (PICTURE *p, int rmin, int rmax, int
int , int , int 1, int nr) {

else

X = maxi (rmax-rmin+l, gmax-gmin+l, bmax-bmin+1l) ;

switch (x)

case O:
s = 0;
for(i = rmin ; i <= rmax ; ++1i) {
for(j = ;] <= ; ++3)
for(k = ; k <= ; ++k)
if (p->cube[i] []][k].nr_pixels)
++s;

if ( s > nr/2 ){ break; }
}

(p,rmin,i,gmin,gmax,bmin, bmax,1+1,s) ;

(p,i+1l, rmax,gmin,gmax,bmin, bmax,1+1,nr-s) ;

break;

case 1:

, int






Poszter a falon (1)




Poszter a falon (2




Képtavolsag — 1

s = 0;
for(i =0 ; i < k ; ++i){
for(j =0 ; J <k ; ++3){
d = dist(pl->centroids[i], p2->centroids[]]);
s += d*(nr_pixels(i)+nr pixels(]))

}
}
s /= ((meretl+meret2) *k) ;
1. kép i. centroid+szinére lecserélt pixelek szama

2. kép j. centroid-szinére lecserélt pixelek szama

A képek méretei pixel-szamban



Poszter a falon (3)




HSV szin-tér

e HSL and HSV are the two most common cylindrical-
coordinate representations of points in an RGB color

model.

* The two representations rearrange the geometry of RGB in
an attempt to be more intuitive and perceptually relevant
than the cartesian (cube) representation.

anjep




RGB >> HSV

Hue calculation:

[0..255] = [0..1] . A=0
1 607 x (¢ = mmm] e = 1
R'=R/255 T 600 x (B 1 2)  Chpe =
_ | 60° x (& _-f L) Oy = B
(7 = (#1255
B'= B/235 saturation calculation:
Cmax = max(R', G', B') o _ { 0 .C,..=10
— A
Cmin=mm(R', G', B") Conax Crmaz 7& 0
A= Cmax - Cmin

walue calculation:

"= Cinax

[0..360]

[0..1]

[0..1]



RGB >> HSV

(float r, float g, float b, float *h, float *s, float *v) {
float min, max, delta;
min = MIN( r, g, b ); //r,g,b € [0,1]
max = MAX( r, g, b );

*v = max;
delta = max - min;
if( max '= 0 ) { }
else {
return;
}
if( r == max ) { }
else if( g == max ) { }
else { }

if( *h < 0 ) { y // e [0,360]1; ,v e [0,1]



Color similarity

* HSV coordinates of colorsiand j
— (hi/ Sirvi) ’ (hjlsjlvj)
* The distance between color-i and color-j
"a;; = 1-(1/N5) *sqrt((v,-v,)?
+ (s,*cos (h;) —sj*cos (h ) ) 2
+(Si*sin(hi)—sj*sin h ) ) 2)



Comparing histograms

* A color histogram is a vector where each entry
stores the number of pixels of a given color in the
Image.

* All images are scaled to contain the same number
of pixels before histogramming, and the colors of
the image are mapped into a discrete colorspace
containing n colors.

* Typically images are represented in the RGB
colorspace, using a few of the most signicant bits
per color channel to discretize the space.



Naive Color Quantization
24 bit to 8 bit:

Retaining 3-3-2 most
significant bits of the R,G
and B components.




Comparing histograms

Figure 1: Two images with similar color histograms



Comparing histograms

* |t is common practice to use bin-to-bin
distances comparing histograms.
— This practice assumes that the histogram domains
are aligned.
 However this assumption is violated in many
cases due to quantization, ...



http://mkweb.bcgsc.ca/color-
summarizer/
* http://stats.stackexchange.com/questions/109

618/computing-image-similarity-based-on-
color-distribution
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