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Oi ask seic paradÐdontai sto grafeÐo tou did�skontoc thn Pèmpth 20-06-2013, ¸rec 14:15�
16:00. EpishmaÐnetai ìti oi ergasÐec eÐnai atomikèc.

'Askhsh 1:

Ta parak�tw eÐnai anex�rthta erwt mata:

(a) 'Estw èna orjì kai isoskelèc trÐgwno T (b) me korufèc ta shmeÐa x1 = (0, 0) , x2 = (b, 0) ,
kai x3 = (0, b) . Upojèste ìti to trÐgwno autì upob�lletai se ènan 2-D gewmetrikì
metasqhmatismì affine wc ex c: x′
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dhlad  me kainoÔrgiec korufèc x′
i = Axi, i = 1, 2, 3 , ìpou A eÐnai o pÐnakac tou

metasqhmatismoÔ. Me ti eÐnai Ðso to embadìn tou metasqhmatismènou trig¸nou?

'Estw epÐshc èna deÔtero orjì kai isoskelèc trÐgwno T (c) me korufèc ta shmeÐa x4 =
(0, 0) , x5 = (c, 0) , kai x6 = (0, c) pou upìkeitai kai autì ston Ðdio metasqhmatismì,
dhlad  oi metasqhmatismènec korufèc tou eÐnai oi x′

i = Axi, i = 4, 5, 6 . ApodeÐxte
ìti o lìgoc twn embad¸n twn dÔo metasqhmatismènwn trig¸nwn isoÔtai me ton lìgo twn
embad¸n twn dÔo arqik¸n trig¸nwn.

(b) 'Estw o 2-D gewmetrikìc metasqhmatismìc omoiìthtac (similarity) thc eidik c morf c x′
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dhlad  pou den perièqei peristrof . �'Estw epÐshc N shmeÐa xi = [xi, yi]
T, i = 1 , ..., N

ta opoÐa metasqhmatÐzontai sta shmeÐa x′
i = [x′

i, y
′
i]

T me b�sh thn parap�nw exÐswsh.
Poiec prèpei na eÐnai oi sqèseic twn paramètrwn tou metasqhmatismoÔ, s kai tx , ty , me
ta shmeÐa xi, ¸ste o mèsoc ìroc twn metasqhmatismènwn shmeÐwn x′

i na eÐnai to di�nusma
[0, 0]T, kai h mèsh EukleÐdeia apìstash twn metasqhmatismènwn shmeÐwn apì to [0, 0]T

na isoÔtai me
√

2 ?

'Askhsh 2:

To parak�tw 2-D fÐltro me mègejoc 5×5 pixels èqei sqediasteÐ genikeÔontac thn prosèggish
pou qrhsimopoi jhke gia ton sqediasmì tou fÐltrou Sobel:
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−1 8 0 −8 1
−4 32 0 −32 4
−6 48 0 −48 6
−4 32 0 −32 4
−1 8 0 −8 1
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Exhg ste pwc akrib¸c èqei prokÔyei to sugkekrimèno fÐltro, kai ti efarmog  èqei se epe-
xergasÐa eikìnac.

'Askhsh 3:

DÐnontai oi akìloujec tèssereic eikìnec:

I1 =

0 0 0 0 0
0 0 0 0 0
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, I2 =
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,

I3 =
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, I4 =

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

.

JewroÔme ìti oi eikìnec suneqÐzontai me kat�llhlh (suneqìmenh) èntash ektìc twn orÐwn
touc. Apant ste ta parak�tw anex�rthta erwt mata, dÐnontac thn eikìna exìdou tou meta-
sqhmatismoÔ / filtrarÐsmatoc ìpou apaiteÐtai, kai jewr¸ntac kat�llhlec arqèc axìnwn ìpou
autì apaiteÐtai.

(a) Efarmìste opoiond pote fÐltro aniqneut  akm¸n (edge detector) stic eikìnec I1 kai I2.

(b) Efarmìste ton metasqhmatismì tou Hough gia anÐqneush eujei¸n sthn eikìna I3, ìpou
jewroÔme ìti oi mìnec pijanèc eujeÐec eÐnai thc morf c y = b   y = ±x + b .

(c) Efarmìste ton aniqneut  tou Harris (Harris corner detector) sthn eikìna I4.

(d) D¸ste ton pÐnaka enìc 2-D gewmetrikoÔ metasqhmatismoÔ pou ìtan efarmosteÐ sthn
eikìna I1 prokÔptei h eikìna I2.

'Askhsh 4:

'Estw mÐa eikìna me M×N eikono-stoiqeÐa (pixels). Jèloume na filtr�roume thn eikìna (2-D
convolution) me thn m�ska

h =
E E E
E E E
E E E

.

Perigr�yte se yeudok¸dika (pseudocode) ènan apotelesmatikì (gr goro) algìrijmo pou
na dÐnei thn eikìna exìdou, kai upologÐste ton sunolikì arijmì pr�xewn (poluplokìthta)
se sqèsh me to mègejoc thc eikìnac eisìdou. Agno ste tic oriakèc sunj kec (boundary
conditions) thc eikìnac eisìdou.

'Askhsh 5:

'Estw èna stereoskopikì zeÔgoc kamer¸n (stereo camera pair) me koinì eswterikì pÐnaka
bajmonìmhshc (intrinsic calibration matrix), focal length Ðso me f , kai apìstash optik¸n
kèntrwn (baseline) Ðso me d . Upojètoume ìti oi optikoÐ �xonec twn dÔo kamer¸n kai h
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eujeÐa pou sundèei ta optik� touc kèntra brÐskontai sto Ðdio epÐpedo. 'Estw epÐshc, oi dÔo
par�llhlec eujeÐec tou epipèdou autoÔ, mÐa gia k�je k�mera, pou orÐzontai na pernoÔn apì to
optikì kèntro thc antÐstoiqhc k�merac kai eÐnai k�jetec sthn eujeÐa pou sundèei ta optik�
touc kèntra. JewroÔme tèloc, ìti o optikìc �xonac k�je k�merac èqei thn Ðdia gwnÐa wc proc
thn antÐstoiqh eujeÐa, θ = 45o , kai gia tic dÔo k�merec. Gia shmeÐa (X, 0, Z) tou epipèdou
autoÔ, 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.
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