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O trìpoc kai hmeromhnÐa par�doshc twn ask sewn ja anakoinwjeÐ ègkaira. UpologÐzetai ìti
to set ja eÐnai paradotèo perÐ tic 13-06-2014. EpishmaÐnetai ìti oi ergasÐec eÐnai atomikèc
kai ìti suneisfèroun 10% tou telikoÔ bajmoÔ.

'Askhsh 1: Ta parak�tw eÐnai anex�rthta erwt mata:

(a) DÐnetai h akìloujh eikìna me arq  twn axìnwn (0,0) to eikono-stoiqeÐo pixel thc k�tw
arister c thc gwnÐac, orizìntio �xona twn x kai katakìrufo �xona twn y :

I1 =

0 0 0 0 0
0 0 0 0 0
E E E E E
0 0 0 0 0
0 0 0 0 0

.

Efarmìste ton metasqhmatismì tou Hough gia anÐqneush eujei¸n sthn eikìna aut ,
jewr¸ntac ìti oi mìnec pijanèc eujeÐec eÐnai thc morf c y = b   y = ±x+b . Exhg ste
analutik�.

(b) DÐnetai h akìloujh eikìna me 5 × 5 eikono-stoiqeÐa (pixels), me arq  twn axìnwn (0,0) to
eikono-stoiqeÐo sto kèntro thc, �xona twn x ton orizìntio �xona (lamb�nontac jetikèc
timèc proc ta dexi�), kai �xona twn y ton katakìrufo �xona (lamb�nontac jetikèc timèc
proc ta p�nw):

I2 =

0 0 0 0 0
0 E E E 0
0 E 0 E 0
0 E E E 0
0 0 0 0 0

.

Efarmìste th mejodologÐa tou metasqhmatismoÔ tou Hough gia na aniqneÔsete to tetr�-
gwno sq ma metaxÔ enìc sunìlou pijan¸n tetrag¸nwn thc eikìnac ta opoÐa èqoun touc
ex c periorismoÔc: To kèntro touc brÐsketai se eikono-stoiqeÐo thc eikìnac p�nw ston
�xona twn x (dhl. cy = 0 kai to cx eÐnai kat�llhloc akèraioc), oi akmèc touc eÐnai p�nta
par�llhlec stouc �xonec twn x kai y , kai ìla ta shmeÐa tou tetrag¸nou brÐskontai se
eikono-stoiqeÐa (dhl. oi suntetagmènec touc eÐnai akèraiec entìc thc eikìnac). Exhg ste
analutik�.

'Askhsh 2:

'Estw dÔo k�merec me par�llhlouc optikoÔc �xonec, k�jetouc sthn eujeÐa pou sundèei ta
optik� touc kèntra. H arister  k�mera èqei focal length Ðso me f kai h dexi� k�mera èqei
focal length Ðso me 2 f . Ta optik� touc kèntra epÐshc apèqoun apìstash (baseline) Ðsh me d .
Gia shmeÐa (X, 0, Z) tou epipèdou pou orÐzetai apì touc dÔo par�llhlouc optikoÔc �xonec,
breÐte thn apìstas  touc, Z, apì thn eujeÐa pou pern� apì ta optik� kèntra, se sqèsh me
tic antÐstoiqec suntetagmènec xL kai xR apeikìnis c touc stic dÔo k�merec, ìpwc epÐshc kai
thn apìstas  touc, X, apì ton aristerì optikì �xona.
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'Askhsh 3: Ta parak�tw eÐnai anex�rthta erwt mata:

(a) DÐnontai ta akìlouja shmeÐa ston 2-D q¸ro:

x1 = [−1 , 0 ]T , x2 = [ 0 , 0 ]T , kai x3 = [ 1 , 1 ]T .

BreÐte thn eujeÐa pou perigr�fei kalÔtera ta dedomèna aut� me b�sh ton algìrijmo
RANSAC (RANdom Sample Concensus), qrhsimopoi¸ntac sf�lma el�qistwn tetrag¸-
nwn gia thn axiolìghsh twn diafìrwn lÔsewn. Exhg ste analutik�. UpenjumÐzoume ìti
o algìrijmoc autìc exet�zei gia di�forouc sunduasmoÔc shmeÐwn to pìso kal� perigr�-
fei ta dedomèna tou probl matoc to montèlo pou prokÔptei, kai epilègei an�mes� touc
to kalÔtero montèlo.

(b) 'Estw èxi paradeÐgmata ekpaÐdeushc mÐac kl�shc eikìnwn pou perigr�fontai apì ta 2-D
qarakthristik�:

x1 =[ 0 , 1 ]T, x2 =[ 1 , 2 ]T, x3 =[−1 , 2 ]T, x4 =[ 0 ,−1 ]T, x5 =[ 1 ,−2 ]T, kai x6 =[−1 ,−2 ]T.

'Estw epÐshc dÔo eikìnec dokim c pou perigr�fontai apì ta 2-D qarakthristik�:

x ts 1 = [ 2 , 4 ]T kai x ts 2 = [ 3 , 2 ]T .

BreÐte poia apì tic dÔo eikìnec dokim c brÐskontai pio kont� sthn kl�sh twn eikìnwn
ekpaÐdeushc me b�sh to DFFS (distance from feature space). Exhg ste analutik�.
UpenjumÐzoume ìti to DFFS orÐzetai wc h apìstash shmeÐou apì thn probol  tou se
q¸ro mikrìterhc di�stashc, me b�sh ton metasqhmatismì PCA twn shmeÐwn tou sunìlou
ekpaÐdeushc.

'Askhsh 4: Ta parak�tw eÐnai anex�rthta erwt mata:

(a) 'Estw oi dÔo eikìnec me arq  twn axìnwn (0,0) sta eikono-stoiqeÐa (pixels) twn kèntrou
twn eikìnwn, orizìntio �xona twn x proc ta dexi� kai katakìrufo �xona twn y proc ta
p�nw:

I1 =

0 0 0 0 0
0 0 B 0 0
0 0 B 0 0
0 0 A 0 0
0 0 0 0 0

, kai I2 =

0 0 0 0 0
0 0 0 0 0
0 A B B 0
0 0 0 0 0
0 0 0 0 0

D¸ste ton pÐnaka enìc 2-D gewmetrikoÔ metasqhmatismoÔ pou ìtan efarmosteÐ sthn
eikìna I1 prokÔptei h eikìna I2. Upìdeixh: QrhsimopoieÐste metasqhmatismì omoiìthtac
(similarity) thc morf c

R =

[
a −b tx
b a ty

]
.

(b) DÐnontai oi eikìnec:

I3 =

0 0 0 0 0
0 0 0 0 0
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1

, I4 =

2 0 0 0 0
2 2 0 0 0
2 2 2 0 0
2 2 2 2 0
2 2 2 2 2

.

Efarmìste opoiod pote fÐltro aniqneut  akm¸n (edge detector) stic eikìnec I3 kai I4.
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