NMPOOGUNTNPAHE HA MPOTPAMEH KOA




CTbnknute 3a paboTtocrnocobHOCT Ha codoTyepa
ca nogpedeHn B cregHust pea — KoMnunauums
6e3 rpewku (N0 Bb3MOXHOCT U 0e3 warnings),
peXUM Ha paboTta 6e3 aBapuUMHO MNpPEKbCBaHE,
BAPHO U3MbITHEHUE HA 3ariOXeHNTE N3YNCIIEHUS
N Ha-Hakpas onTuMariHo 6bpP30 NpecMATaHe.




[lo OTHOWEHWe Ha nMNoMe3HocTTa U Npu
NporpaMHuUA Kod BaXXm €MMNUPUYHOTO MNpaBUIio
20:80. ToBa o3HauyaBa, 4ye 20% oT Koaga
nanbnHaBa 80% OT cbllecTBeHUTEe 3agadn 3a
KOUTO ce u3non3ea codptyepbT. B TO3MK
KOHTEKCT, HE € BaXXHO BCEKW pen Koa ga obae
onTMManHo Obp3, a € BaXHO CbLUECTBEHUTE
peaoBe, KOUTO HaW-MHOrMo  y4yacrteaT B
ynotpebaTta ga obaart ontumanHo 6bLpan.




Tbn Kato BpemMeTo 3a paspabotka e
KOMMOHEHTbT C Han-BMUCoOKa LleHa B
cOpTyepHOTO MPOU3BOACTBO, WUIKIYUTENHO
Ba)XHO € npaBUNIHO da ce uageHTudpuympar
dparmeHTUTE OT codpTyepa, KOUTO Oa ObaaTr
NOANIO)KEHN Ha  ONTUMMU3AaUMA, Taka 4e
MHBECTUPAHUAT Pecypc Aa ce uannartu.




B npaktukata ontumm3auuaTa He ce npaBu Ha
cfiydaeH npuHUMN WNM N0 UHTYyUUUA, a ce
M3non3BaT WHCTPYMEHTU 3a npodunumpaHe,
KOUTO SACHO AOa nokaXar ,TecHUTe® MecTa B
cuctemata  (bottlenecks). TllpodunupaHeTo
BKMNOYBa KOJSIKO YeCTO Ce M3rnons3saTt OTAENTHUTE
PYHKUMN U  KOSIKO OT OOLWOTO BPEME Ha
nporpamMata € npekapaHoO B KOHKpeTHa

doyHKUMA.




He pgagko  nporpamMmctute wusnagatr B
HeoCb3HaTa cnmpana 3a MWUKPO onTuMusauungd
Ha nporpamMHus koAd. [logobHo Hewlo oTHeMa
N3KMNIYUTENHO MHOIMO BpPeEMe W YyBenu4yaBsa
3HAYUTENMNHO BEPOSATHOCTTA 3a BHACSHE Ha
OedekTn B copryepa.




[eHeTu4YHUTE anropnTmMu ca rmobanHa
ONnTUMM3aLIMOHHA eBpUCTuUKa. [Mpwn TAX
MHOXECTBO pelleHna ce npoBepsaBaT A0 KOJIKO
nobnmxasart onTuMmanHa CTOUHOCT. Bcuuku te3u
MEXONHHN U3YUCNEHUA HEe ce W3MNona3BaT, HOo
CblLLUEBPEMEHHO OTHEMAT MHOMo0 BpemMe 3a
npecMsaTaHe.
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Ellipses Image Approximator



VisualVM e eanH oT Haun-pasnpocTpaHeHUuTe
MHCTPYMEHTU 3a npodunmpaHe Ha Java
nporpameH koan. C HeroBa nomoul e oObaar
onpeneneHn ,TECHUTE  MecTa B MPOeKTa U Lie
Obae NoTbpceHa Bb3MOXHOCT 3a ONTUMU3aLUS.
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CbuwmHata 3a ObpP30OEUCTBUETO Ha LeneBarta
dbyHKUMS e nobpe N3BECTHO oT
OOKYMeHTaumusstTa Ha bubnunotekara Genetic
Algorithms - Apache Commons - Apache
Software. [opn ©0e3 pga e WU3BLPLUEHO
npodunupaHe e ot 3Ha4YeHMEe ga ce onpenenu
KONKO ©6bp30 pabotnm Tas3nm YHKUMA B
KOHKPETHaTa peanui3auus. 3a Te3n Les MoXe
Na ce npebposaAT M3BUKBaHUATA 3a (PUKcUpaH
NHTEpBan OT BPeME.
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& [J] *EilpseListChromesome java 2 = e n
B 106 this.image = image; 8
107 this.colors = colors; "
108 @
109 checkValidity(getRepresentation()); 8
=
110 } i
111 -
112 int counter = 0; -
113+ 80verride - .
=114 public double fitness() { =
115 counter++; 2
116 System. err.println{counter);
117 | &
118 /* Sort ellipses by color with the most used color first. */ =
119 List<Ellipse> list = sort(); o
120
121 e =
122 * Draw ellipses. =
123 Lo | =
124 BufferedImage experimental = new BufferedImage(image.getWidth(), -
125 image.getHeight(), BufferedlImage. TYPE_INT_ARGE);
126 Util.drawEllipses(experimental, list);
127
128 /* Multiple-criteria for fitness value estimation. */
129 double size = list.size();
130 double distance = Util.distance(image, experimental); .
131 double alpha = Util.alphalevel(experimental, colors);
132
#&133 // TODO Better handling of multiple criteria should be implemented. At
134 // least coefficients should be parameterized from outside.
135
136 return -(iD * size + 100D * distance + 18D * alpha);
137
138 S/ return -(Math.pow(1D*size, 1)
139 /7 + Math,pow(10@D*distance, 3)
140 // + Math.pow(1@D*alpha, 2));
141 }
142
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B cnyyaa ca 3agageHn [/ cekyHOUM 3a
N3BbpLUBAHE Ha ONTUMMU3ALUUA C TEHETUYHUSA
anroputbM. ToBa € p[gocTa KpaTbK BPEMEBU
MHTEpBasr, HO MOXe Ja Obae nokasaTerneH 3a
Oposs WM3BUKBAHUST B KOUTO Le ce Obae
n34yncrneHa uenesara @yHKUUA.




MACMINI:libs todorbalabanov$ java —jar Ellipses-Image-Approximator-all.jar -input ../../input/00@9.jpg -output ~/D ®
esktop/ -g_code_print —-g_code_x_offset 3@ -g_code_y_offset 3@ -g_code_z_up 35 -g_code_z_down 15 -g_code_scaling @.
7 -g_code_refill .5 —-g_code_color_change 60@ -ellipse_width 19 -ellipse_height 5 -ellipse_alpha 216 -colors 000080
@,808080,C0C0C0,FFFFFF,800000, FFOR00, 808000, FFFF00, 008000 ,00FF20,008080,00FFFF, 000080, 0000FF , 800080, FFROFF -pixel_
closest_color -ga —-ga_population_size 11 -ga_chromosome_size 10@ -ga_tournament_arity 2 -ga_crossover_rate 9.9 -ga
_mutation_rate @.1 -ga_elitism_rate 0.1 -ga_optimization_time 7



B egoHa MHorosdagadyHa onepauuoHHa cucrtema
MHOXEeCTBO doaKTopu BIUAAT BLPXY BPEMETO,
KOETO € HY)>XHO Ha efHa nporpama ga U3BbpLumn
cBouTte npecmataHud. [lopagn TasuM npuymnHa,
Npy N3BbLPLLUBAHETO HA U3MEpPBAHUATA € HYXKHO
nporpamMarta ga ce cTapTyMpa MHOFOKpaTHO U
pe3yntaTtuTe ga ce yCpeaH4aT.
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Optimization end ...
Fitness: -11264.649634501724
MACMINI:1libs todorbalabanov$



Bbnpekn, 4ye OpoOAT U3BMKBAHUS Bapupa, TO
TO3M WHOUKATOP € [OOCTaTbyHO MpUEMIMB
OPUEHTUP C KakbB MOPSObK MpeacToawmTe
onTuMmMsaumm Lwe noagodpAT BpPEMETO 3a
N3MNbIIHEHME Ha LeneBaTa OYHKLNA.
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Optimization end ...
Fitness: -11299.57511108848
MACMINI:1libs todorbalabanov$



Oule npun NbPBOTO CTapTUpaHe npodunupallus
MHCTPYMEHT nokasBa, 4e noBedye oT 80% ot
BPEMETO N3non3BaHo oT nporpamara
NpeMMHaBa TOYHO B U34YUCIIFABAHE HA LeneBaTa

doyHKLMS.
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5! Appheations T

s Elipyes-lmage-Approximator -all jar (phd 26113 %
[0 Overview | Monitor = Threads G Sampler
Z Ellipses-lmage-Approximator-all.jar (pid 2611)
Profiler Settings
Profile: &) cru & Memory 3 moec [ stop
Status:  profiling running (40 methods instrumented)
Profiling res ults
Results: @ B B view - B R B~ cColecteddata B Snapshor B
Mame Totzl Time = Total Tiere (TP I ations

* D main = 27.768 ms (100% 23,325 ms (100K 68,561

d tusveldsoltelbpses.image.approximator.ElipselistChromosome.ftness |

* W euveldsoftellipses. image.approximator.Util.closestColor (e awt Calor, java.util Veetar I 5,266 ms i1 4.114 ms 117.6% 63,314
* ¥ cuveldsoft.ellipses.image.approximator.liil.distance (ava swt imape Buiferedimage, javaawe Image BufTeredimag ) 226 ms (0. 183 ms {1 B 1
* W oeuveldsoftellipses. image.approximator.ColarCoordinate sComparator.compare (Obecr, Object 42.9ms 02N 41.3 ms 0% 5,239

& cuveldsoft.ellipses.image.approximator.UtilLalphalevel Dava wwt image Bulferedimage, lavautll Vector IS 3Ims 101N 35.0 ms 0.2% 1

& euveldsoft.ellipses.image.approximator il drawEllipses (| ava.awt image, Hufleredimage, Javautil List) 33.1ms 01 22.9 ms 19 1




Ha cBou pen, ueneesata (PyHKUMA € CbCTaBeHa
OT rpyna W3BUKBaAHUS Ha ApPYyrn YyHKUUN,
KbOeTO YyHKUMA 3a CcopTMpaHe OTHeMa
3HaA4YUTENHA YacT Npu ToBa NpecmdaTaHe.
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= | i Elipses-lmage-Appraximator-all jar (phd 2611) . %
z [0 Overview 8 Monitor = Threads  JGk Sampler
=
.g Z Ellipses-lmage-Approximator-all jar (pid 2611)
Profiler Settings
m
Profile: ) cru & Memory 3 mec [ step
Status:  profiling running (40 methods instrumented)
Profiling res ults
results: @ B B view - B R B~ colecreddata B Snapshot B
Mame Totzl Time = Total Tiere (TP I ations
¥ =2 main B 4472ms (100% 46400 ms (1000 68,566

* H euveldsoftellipses.image.approximator.EllipseListChromosome.fitness () = 49,035 ms 50 42161 ms (09w 10

ruveldsaltellipses tmage.approximator. EllipselisrChromosome. sort ()

* B euveldsoft.ellipses.image.approximator.Util distance (aveawt linsge Bufferedimage, fava nst image Bufferedimage 1,278 ms . (2.3 1.121 ms 24K L

5 euveldsoft.ellipses image.approximator. Ut drawElllpses (ava.awt image Bulieredimage, mvautil List A55ms L0 332 ms 0. 7% ]

& cu.veldsoftellipses image.approximator.Util alphalevel (oo awt image Bulleredimage. Java wtll Vector B4d.1ms 102 83.4 ms 0.2% 9

2 Self time 1.33 ms 0 1.28 ms 10

¥ euveldsoftellipses.image.approximator.Util.closestColor (ava awt Color, Java.util Vieeion) 266 ms- 5N 4. 114 ms (5.9% 63.314
* W euveldsoft.ellipses.image.approximater, Ut distance yava owt i mage Bufferedimage, java.awsimage Bufferedimage) 226 ms (D4 183 ms ] 1
* W euveldsoftellipses.image.approximator.ColorCoordinatesComparator.compare (Object, Object 429 ms  Llx 413 ms (UAW 5.239
(] euveldsoft.ellipses. image.approximator.Util.alphaLevel ava awtimage Bullersdimage, javautll Veoio a5.3ms 0.1 A5.0 ms ). 1% 1

{3 eu.veldsoft.ellipses. image.approximator. Ut drawEllipses (v ot mage Bulleredimage, java il List 33.1'ms.  (0.1%s 32.9 ms {-1%) 1




CopTnpaHeTo ce wu3BbpwiBa Ha ©0asa Ha
bnnsoctta mMexay  uBetoBete oTr  16M
n3odbpaxxeHme n 16 6aszoBu uBATa. Tasm 6IM30CT
ce npecMmsaATa nMnuKCern no TnuKkcen U ToBa
00sicHsIBa 3allo TOSIkoBa MHOro BpemMe OuBa
N3pasxodBaHoO Npu ToBa NpecMsiTaHe.
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& | ihs Elpses-image-Approximator-all jar (pid 26110
E [0 Overview 4 Monitor
5
.g Z Ellipses-lmage-Approximator-all jar (pid 2611)
Profiler Settings
1]
Profile: ) cru & Memory 3 mec [ step
Status:  profiling running (40 methods instrumented)
Profiling res ults
results: @ B B view - B B B~ cCoiected data: B Snapshor | B
Mame Totzl Time = Total Tiere (TP I ations
¥ =2 main B El1434ms (100% 69,132 ms 1100 68,571
* H euveldsoftellipses.image.approximator.EllipseListChromosome.fitness [i=1 75998 ms (93.3W 64,892 ms (59390 15
v W euveldsoftellipses image.approximator.EllipselistChromosome.sort = 73,342 ms 1901 62,528 ms 190.4% 15
S oeu. veldsoftellipset Image.approximator.Lel closestColor (avaawt. Colo 11 FULAES me (8b 4%) 549 .15] | 1, 10K
3 Self time 2,631 ms 3.3 2461 ms G 15
¢ '8 eu veldsoftellipses.image.approximator.ColorCoordinatesComparator.compane (Dhject. Object FJ26ms (04X 280 ms (0. 4% 73,176
* H euveldsoft.ellipses.image.approximator. Ut distance (avaawt image Bufferedimage, Java.awt image Buffenedimage 2.019ms (L5 1.752 ms 2 .55 14
& eu.veldsoft.ellipses.image.approximator.Util. drawEllipses (ava awt image Bufferedimage, tavaunil List) 518 ms- (0EM 495 ms  (0.7% 14
& euveldsoft.ellipses.image.approximator.Uil alphavevel (ava awr image Bulferedimage, @avaull Veciar 116 ms (0] 115 ms Py v 14
(= Self time 1.85 ms TR 1.75 ms P 15
* W euveldsoft.ellipses. image.approximator. bl chosestColor (v awt Calor java.util Veetor 5.266ms (8.5 4.114 ms %) 63,314
# H cu.veldsoft.ellipses.image.approximator.Util.distance (ava et imageBufferedimage, javaant image Buiferddimage 226 ms . (3% 183 ms (1. 3K 1
* W euveldsoftellipses. image.approximator.ColorCoordinatesComparator.compare (0bject, Object 429 ms 01w 41.3 ms 0.1%) 5,239
(& euveldsoft.ellipses. image.approximator.UtilalphaLevel (avaawwt image Bulferedimage. [avaatll Vectan 35.3 ms ([ 35.0ms (019 1

(& eu.veldsoft.ellipses.image.approximator.Utll. drawEllipses {ava.awt image. Bufferedimage. JavautilLisn 33.1ms if 37,9 ms ) 1




Pa3ctoaHneTto Mexagy [OBa NUKcena ce
onpegensa no eBKNMMAoBa METPUKa 3a TpUTe
OCHOBHW KOMMOHEHTA Mpn LIBETOODOpA3yBaHETO

(4epBeH, 3eneH, CUH).
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! Appheations T

i Ellipses-lmage-Appraximator-all jar (phd 26110 =
(8 Overview 8 Monitor 2 Sampler
Z Ellipses-lmage-Approximator-all jar (pid 2611)
Profiler
Profile: ) cru & Memory 3 mec [ step
Status:  profiling running (40 methods instrumented)
Profiling res ults
resutts @ @ B vew 8 R B~ coieced gata B Snapshor | 9
MName Total Time -
¥ =2 main B 128,924 ms
* H euveldsoftellipses.image.approximator.EllipseListChromosome.fitness B 123 487 ms
v H euveldsoftellipses image.approximator.EllipselistChromosame.sort | 1 119,313 ms
v '8 euveldsoft.ellipses.image.approximator.Util.closestColor (v st Color, fava it Vectos E 114,613 ms
(%) Self time i 50,458 ms

Hipgses dmage. approximator.cuclideanCalar omparator.distance (ind, int I.

() Self time 4,159 ms

' euveldsoft.ellipses.image.approximator.ColorCoordinatesComparator.compare (Dbject, Object) 540 ms

* 8 cuveldsoftellipses.image.approximator.Util distance Qavaaws image Bufferedimage, |ava awt image, fuileredimage 3,192 ms

(& eu.veldsoft.ellipses.image.approximator.Uitll drawEllipses (ava awt image Bufferedimage. javaunl List) 506 ms

& eu.veidsoft.ellipses.image.approximator.Util. afphalesvel (ova awt (mage Bulfersdimage, java utll Vector 172 ms

(5 Self time 2,60 ms

* ' euveldsoftellipses. image.approximator Utll.closestColor (java.awt Color, java,utll Vector 5,266 ms
* W cuveldsoft.ellipses. i mage.approximator.Util.dismnce Gavi st image Bufferedimage, favaawtimage Butferedimagel 226 ms
* H euveldsoftellipses. image.approximator. ColorCoordinatesComparator.compare (Object, Object) 429 ms
& cuveldsoft.ellipses.image.approximator.UtilalphaLlevel (ava awtimage Bufferedimage, (avautll Vecton 35.3 ms

2 euveldsofrellipses.image.approximator.Util drawEllipses [ ava awn image. Sufferedimage. javaunil List) 33.1ms

Total Tierme (CPU)
109,338 ms

1 105,098 ms (9
101,346 ms 15
97. 128 ms (aF

50,365 ms
46,762 ms

3.770 ms

i 447 ms

2,800 ms

1 7T ms

171 ms
2.47 ms
4,114 ms
183 ms
41.3 ms

Iy 35.0 ms

32.9 ms

Settings

Imvecations
68,579
23
23
1,689,721
1,689,721
54,071,042
23
115,830
22
22
22
23
63,314
1
5.239
1
1




[lo oTHOLEHME Ha eBKNMMAOBOTO pa3CTOAHUE MO
LUBAT, HAMA KOW 3Hae KakBa onTuMmn3saunsi, KOaTo
Ja ce HanpaBu Ha To3u etan. CnegoBaTerHo,
LLle ce pasrnexgaTr HAKOU OT PYHKUUUTE, KOUTO
ca No-BMCOKO B AbPBOTO Ha U3BUKBAHUATA.
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package eu.veldsoft.ellipses.image.approximator;

class EuclideanColorComparator implements ColorComparator {
private double deltaRed;
private double deltaGreen;
private double deltaBlue;

public double distance(int a, int b) {
deltaRed = ((a >> 16) & @xFF) - ((b >> 16) & OxFF);
deltaGreen = ((a >> 8) & @xFF) - ((b >> 8) & @xFF);
deltaBlue = (a & @xFF) - (b & OxFF);

return Math.sgrt(deltaRed * deltaRed + deltaGreen * deltaGreen
+ deltaBlue * deltaBlue);
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Han-6nmabKk UBSAT ce TbpCU cne u3BbpTaHe Ha
LMKBI, HO CbLUO He npeanara KoM 3Hae KakBu
Bb3MOXXHOCTU 3a onTuMun3auus. Toea € npuinHa
Ja ce rnoTbpCcu OLLE NO-Harope B nepapxudara or
N3BUKBaHE Ha PyHKLUN.




-

&
=

2

W R FG OSSP AR PR o Q
(] Lhitjava B2
40 for (size = @; size < aPixels.length && size < bPixels.length; size++) {
41 sum += euclidean.distance{aPixels[size] & @xFFFFFF,
42 bPixels[size] & @xFFFFFF);
43 }
a4
45 return sum / size;
46 ].
a7
48¢ static Color closestColor{Color color, Vector<Color> colors) {
49 if (colors.size() <= @) {
50 return color;
51 }
54
53 Color best = colors.get(@);
54 for (Color candidate : colors) {
55 if (euclidean.distance(color.getRGE() & OxFFFFFF,
56 candidate.getRGB() & OxFFFFFF) < euclidean.distance(
7 color.getRGB() & OxFFFFFF,
58 best.getRGB() & OxFFFFFF)) {
59 best = candidate;
60 }
61 }
62 |
63 return best;
e }
65
66+ static double alphalevel({BufferedImage image, Vector<Color> colors) {
67 double level = @;
b3
69 int pixels[] = image.getRGB(®, @, image.getWidth(), image.getHeight(),
7 null, @, image.getWidth());
7 for (int i = @; 1 < pixels.length; i++) {
72 for (Color color : colors) {
73 if (pixels[i] == color.getRGB()) {
74 level++:
75 break;
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[lpn  PyHKUMATA 3a copTupaHe MNbpBO Ce
3abensi3Ba, 4Ye xmcrorpamara 3a U3rnoni3BaHuTe
LBETOBE Ce M34YUcngBa MHOrokpatHo. B ToBa
MMa rorvka, Korato Ha onTuMm3saumsa nognexar
n 16-Té OCHOBHM UBATA, HO B HaAcTodllaTa
peanunsauna tasn PyHKUMOHANHOCT Olle He €
peanu3npaHa. [lopagn Tasm npuynHa e ygadyHo
XUCTOorpamarta ga ce MU34YUCM caMO BEOHBX,
npu 3apexaaHe Ha n3obpaxeHneTo.
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. (] EllpselistChremosame.java &3 =0 5
- 46 b
|l 47¢ private List<Ellipse> sort() { "
48 /. &
49 * Calculate the most used colors from the original picture. é
56 */ -
51 Map<String, Integer> histogram = new HashMap<String, Integer>(); E
52 int pixels[] = image.getRGB(®, @, image.getWidth(), image.getHeight(), &
53 null, @, image.getWidth(D); =
54 for (int i = @; 1 < pixels.length; i++) { :
55 Color color = new Color(pixels[i]); 2
56 color = Util.closestColor{color, colors);
B 57 A/ TODD It is not clear that mapping to the closest color is the ;
58 // correct way ot histogram calculation. =
a4 o
60 if (histogram.containsKey(color.toString()) == false) { El
61 histogram.put(color.toString(), 1); =
62 } else { -
63 histogram.put{color.toString(), e
64 histogram.get(color.toString(})) + 1); -
65 }
66 }
67
b8 b
69 * Sort according color usage and x-y ccordinates. The most used colors
7 * should be drawn first. .
7 */
7e Util.usage. setHistogram(histogram);
73 List<Ellipse> list = new Arraylist<Ellipse>(getRepresentation());
7 e
76 * Sorting have sense if only there is a histogram calculated.
iy et
78 Collections.sort(list, Util.usage);
e
80 return list;
81 }
82
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BTopoTo, KOeTo ce 3abensa3Ba €, Ye LBETOBETE
ce obpaborBaTr kKato o0bektn, a 0OasoBUTE
LIBETOBE Ce CbXpaHsiBaT BbB Vector, BMECTO B
mMacuB. Pabotata ¢ 00ekTn 3Ha4nTENHO 3abaBs
N34yncrieHnaTa, ocobeHo npu gakra, 4Ye obekTa
3a M30b6paxeHneTo gaBa OOCTbM OO0 MUKCENUTE
noa doopmarta Ha MacuB OT LENu Ymncna.
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- (7] EllpselistChremosame.fava £ = 0 5
18 46 8
i, 475 private List<Ellipse> sort() { "
48 /e @
49 * Calculate the most used colors from the original picture. E
50 */ Le
51 Map<String, Integer> histogram = new HashMap<String, Integer>(); E
52 int pixels[] = image.getRGB(®, @, image.getWidth(), image.getHeight(), =
53 null, @, image.getWidth()); -
54 for (int i = @; i < pixels.length; i++) { .ﬁ
55 Color color = new Color(pixels[i]); =
56 color = Util.closestColor(color, colors);

a 57 I S/ TODO It is not clear that mapping to the closest color is the :
58 // correct way of histogram calculation. =
59 ]
60 if (histogram.containsKey(color.toString()) == false) { 3]
61 histogram.put{color.toString(), 1); 5
62 } else { -
63 histogram.put{color.toString(), e
64 histogram.get{color.toString()) + 1); -
65 }

66 }
67
68 /*
69 * Sort according color usage and x-y ccordinates. The most used colors
70 * should be drawn first. .
71 o 4
72 Util.usage.setHistogram{histogram);
73 List<Ellipse> list = new Arraylist<Ellipse>(getRepresentation());
74
75 o
4 * Sorting have sense if only there is a histogram calculated.
7 et
78 Collections.sort(list, Util.usage);
79
80 return list;
81 }
¥4
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Kato Hayano B TO3M OOEeKT HaAmMa p[na ce
npecMsaTa BCEKM MbT XUCTOrpamarta, a T4 e
Obae n3HeceHa 3a CbXpaHeEHME TaM KbOETO Ce
CbXpaHsiBa 00EKTBbT HA U300paxeHneTo. B 1o3u
ODEKT e ce nasn camo pedepeHLnsa Ha BeYe
NpecMeTHaTaTa Xxmcrtorpama.
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. (] EllpselistChremosame.java &3 = = g
iz 1 package eu.veldsoft.ellipses.image.approximator; [*
? #
= 3=import java.awt.Color; | i
14 B
15 class EllipselistChromosome extends AbstractlListChromosome<Ellipses> ?
16 implements E
17 GCode { LR
18 '
19 /** The amount of simple primitives can float, but it has average size. */ ﬁ
20 private static int AVERAGE_LENGTH = @; =
21
22 /** Reference to the original image. */ s
23 private BufferedImage image = null; &
24 =
25 /** Reference to the original image histogram. */
26 [ Map<String, Integer> histogram = null; =
27
28 /** Reference to the set of reduced colors. */ e
29 private Vector<Color> colors = null;
30 ?
31_ ‘f‘#
32 * @return The average length of the chrompsome.
33 ./
34= public static int AVERAGE_LENGTH() {
35 return AVERAGE_LENGTH; -
36 }
37
38= /.
39 * Eparam averagelength
40 . The average length of the chromosome.
41 i &
425 public static void AVERAGE_LENGTH(int averagelength) {
43 if Caveragelength < @) {
44 averagelength = 9;
45 }
46
47 AVERAGE_LENGTH = averagelength;
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I3non3BaHeTo Ha pedepeHLmns KbM
XUCTOorpamara ce oTpassiBa B KOHCTPYKTOpUTE
Ha Knaca.
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107
108
109
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113

return list;

}

public EllipselistChromosome(Ellipse[] representation, BufferedImage image,
Map<String, Integer> histogram, Vector<Color> colors)
throws InvalidRepresentationException {
super(representation);
this.image = image;
this.histogram = histogram;
this.colors = colors;

checkValidity(getRepresentation());
}

public EllipselListChromosome(List<Ellipse> representation,
BufferedImage image, Map<String, Integers> histogram,
Vector<Color> colors) throws InvalidRepresentationException {
super(representation);
this.image = image;
this.histogram = histogram;
this.colors = colors;

checkValidity(getRepresentation());
}

public EllipselistChromosome(lList<Ellipse> representation, boolean copy,
BufferedImage image, Map<String, Integer> histogram,
Vector<Color> colors) throws InvalidRepresentationException {
super{representation, copy);
this.imaoge = image;
this.histogram = histogram;
this.colors = colors;

checkValidity(getRepresentation());
}

J/S static ipt counter = @;
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Ha 1031 eTan oT NPOEKTUPAHETO Ha MOAYNUTE €
NTIOrMYHO XMUcTorpamarta ga obade cbxpaHsiBaHa
KatTo OOeKT TaM KbOEeToO Ce CbXpaHsiBa U
OPUrMHANHOTO MbITHOLBETHO N30bpaXkeHue.
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] EflppelistChremosame.iava ] Malnjave B3 =0 5
1 package eu.veldsoft.ellipses.image.approximator; )
? m
3=import java.awt.Color; | S
29 ¥
3@ public class Main { ?
31 private static BufferedImage original = null; E
32 private static Map<String, Integer> histogram = new HashMap<String, Integer>(); =
33 private static Vector<Color> colors = new Vector<Color>(); e
34 =
35 private static Population doGeneticAlgorithm0Optimization(Population initial, :
36 double crossoverRate, double mutationRate, int tournamentArity,
37 int time) { e
38 GeneticAlgorithm algorithm = new GeneticAlgorithm( &
39 new InstructionsCrossover(), crossoverRate, -
40 new RandomEllipsesMutation(original, histogram, colors), 3]
41 mutationRate, new TournamentSelection(tournamentArity)); =
42
43 Population optimized = algorithm.evolve{initial, e
44 new FixedElapsedTime(time)); =
45
46 return optimized;
47 } -
48
49+ private static void doAntColonyOptimization(List<Ellipse> ellipses,
50 int antsAmount, int repetitions, int iterations) {
51 /T
52 * For ant colony graph.
53 Ll
54 double neighbours[][] = new double[ellipses.size()][ellipses.size()];

55 for (int 1 = @; 1 < ellipses.size(); i++) {

56 for (int j = @; j < ellipses.size(); j++) {
57 i

58 * Node will not be connected to itself.
59 L7 4

60 if (1= 3){

61 neighbours[1][j] = @;

62 continue;

&h
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BegoHara cnep  3apexgaHe Ha o BXOOHOTO
N300paxeHne MoOXe Oa Cce  U3MbJIHU
n34yncrngBaHe Ha  Xucrtorpamata W ToBa
nencrtene nOa 6bae eagHoKpaTHO 3a LUANOoTOo
BpPEME Mpe3 KOEeTo rnporpamara pabotn. Ako ce
nobaBn ontummnsauma Ha 16-te 6asoBUM UBATA,
XUcTorpamara Le TpsibBa Ja ce npensvymncnsaa.
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. ] EflppelisntChremosome.iava ] Malnjava 3 =0 5
315 SYSTem. OuUT.printing); "
319 (new HelpFormatter(}).printHelp( =
o320 "java -jar Ellipses-Image-Approximator-all.jar", options, 2
321 true); e
322 System.out.println(}; ©
323 System.exit(@); o
324 } =
325 =
326 /* Read input image. */ &
327 original = Imagel0.read(input); -
328 =
329 /® &
330 * Calculate the most used colors from the original picture. S
331 '
332 int pixels[] = original.getRGB(@, @, original.getWidth(), 5
333 original.getHeight(), null, @, original.getWidth());
334 for (int i = @; 1 < pixels.length; i++) { &
335 Color color = new Color(pixels[i]); N
336 color = Util.closest(olor(color, colors);
#2337 // TODO It is not clear that mapping to the closest color is the 2
138 /f correct way of histogram calculation.
339 =
340 if (histogram.containsKey(color.toString()) == false) {
341 histogram.put{color.toString(), 1);
342 } else {
343 histogram.put(color.toString(),
344 histogram.get(color.toString()) + 1);
345 }
346 }
347
348 /* Associate output folder. */
340 File output = null;
350 if (commands.hasOption("output") == true) {
351 output = new File(commands.getOptionValue("output"));
352 } else {
353 output = new File(".");
354 }
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Cnepn Taka HarnpaBeHUTE NPOMEHU, BPEMETO 3a
copTupaHe ApactnyHo Hamansasa. CbBceMm
NIOrM4YHO, cnegBa NpoMAHa Ha QYHKUMUATA
KOHCymMupalla Hau-MHOro BpPeEME U B TO3WU
criydyam ToBa € [MPecMATAaHETO Ha €EBKIMAOOBO
PA3CTOSIHME Mexay nBe pPacCTEPHU
n3obpaxeHus.




- S W %R

! Appheations T

s Elpyes-lmage-Approximator-all jar (pid 38270
D Overview |8 Monitor &= Threads g Sampler RS
Ellipses-Image-Approximator-all.jar (pid 3827)
Profiler
Profile: @ cn @ rermory B oc B s
Status: application terminated
Profiling res ults
Result @ 0 B view - 8 ®R l - Collected data: [ Snapsher 1=
MName Total Time =
¥ =2 main B 1973l ms
* H euveldsoftellipses.image.approximator.EllipseListChromosome.fitness = 17,878 ms
v W cuveldsoft.ellipses.image.approximator.Uril distance Qavaawt image. Bulferedimans, java owt image Bufferedimage 18 12,843 ms
(2 Self time E 6,722 ms
(2 eu veldsoft.ellipses. image.approximater.BuclideanColarCamparatar.distance (nt, int) ] 6,120 ms
2 euveldsoftellipses. image approximator.Util. drawEllipses (ovaawt image Bulferedimage. jovautil List | 3,094 ms
W euveldsoft.elipses. image.approximator.EllipselistChromosome.sort | - 300
& eu.veldsofi.ellipses.image.approximator.Util.alphaLevel java awt imane Buffercdimage, |aeaulll Vectar) 606 ms
(% Self time 32.9ms
* W euveldsofi.ellipses.image.approximator.EllipseListChromosome.teGCode (ru veldsaltellipies image approximaton, GE 1,220 ms
W euveldsoftellipses. image.approximator.Utl) distance (Lavaant mage Bufferedimage, v mat image Bufferedimage) 491 ms
* 'H coveldsoft.ellipses.image.approximator.UtilwriteSolution (Java awt image.Bufferedimage, javautil List, Siring) 126 ms
o cuveldsoft.ellipses. image.approximator.Util.alphaLlevel (javae awt image Bulferedimage., Javaut|l Vector 48.1 ms

* W oeuveldsoftellipses. image.approximator.EllipseListChromosome.getSortedENipses | 16.9 ms

Total Tiere (CPU)
(1007 16,715 ms

(A AN 15.191 ms %
{645 10,758 ms (k-

134%) 5.760 ms
(30 4,998 ms
15.63 2,803 ms
(3t 1040 ms
3.1 580 ms
0.7 B 27 ms
et 1.040 ms
2.5 313 ms
(118 Lt 108 ms
L 250 46.1 ms
16, 1% 14.9 ms

Settings

Imvecations
BB
B3
B3
B3
6,150,632
83

83
B3

1
1
1
1
1




OnTuMmnsauusaTa Ha nporpamMHUA Kog € C
nocnegeH rnpuopuTeT B paboTHUA npoLuec, Tbi
KaTo BSAPHOTO NpecMATaHe € MHOro No-Ba)XHO OT
6bp30TO nNpecmsaTaHe. be3oTkasHaTa paboTa e
MHOIo Mo-Ba)Ha OT rPELUHOTO npecmdATaHe. A
KOMOWUMMPAaLLMAT ce CcopTyep € HEOTMEHHO
yCrioBne BbOOLLE 3a M3BLPLUBAHE Ha OOCTaBKa
00 KpanHUA KIUEHT.
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