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2x0A Mnxavikwy - Turua Mnxavikwv Totroypagiag kai ewTTANPoQopIKAG

< 2T0 TTPONYOUMEVO uadnua

MIAAOQUE YIA TPEIC TTNYEC GPWTOC
Kal OUO €idn ETTIPAVEIWV

< EidANE TTWGS UAOTTOIOUME TNV
d1axuTtn avakAaon (diffuse
reflection), TTou avTioToIXEi O€
«matte» emeaveieg

< ZNMEPA Ba PIAOOUE YIa PN-
d1axuTn avakAaon: To wg ogv
OIaXEETAI IOOMEPWG TTPOG OAEG TIG
KATEUBUVOEIC



H eciowaon TTou XPEIQOTAKAUE VIO TNV
“OlaxuTn avakAaon’..

n (N,L)

e =1a+ 2 I S




KaTtoTrTpikn avakAaon (Specular reflection)

R

Mag evoiapEpouV Ta “YUuaAloTEPA” QVTIKEINEVA

R

= TO TTWG PaivovTal ELapTATAl aTTO TTOU Ta KoiTalouue (avriBeta ota matte, uag
eVOIEpepav uovo Ta diavuouara B€ong yia 1o «P» Kal To Kavoviko diavuoud
«N»)

Qwrelva onueia mou @aiveral va “ua¢ akoAouvbouv”

N

N

lari ocuuBaiver auro ;
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KaTtoTrTpikn avakAaon (Specular reflection)
Niyn akoua Puaoikn

H tpaxeia emipaveia evog “uar” avrikeiuévou, 0TTwes a @aivorav amo éva uKpookoTo. O TTPOOTTITITOUTES AKTIVES aQvaKAwWVTal &
Tuxaieg 61EUBUVOEIS.
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KaTtoTrTpikn avakAaon (Specular reflection)
Niyn akoua Puaoikn

AKTIVEC TTOU TTPOCTTITITOUV Kal avakAwvral o€ évav KaBpéprn
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KaTtoTrTpikn avakAaon (Specular reflection)
Niyn akoua Puaoikn

270 BaBuod mmou uia mQAveIa gival TEAEIOS KABPEPTNC, OI KATEUBUVOEIC aVAKAQONC OUYKEVTPWVOVTAI
vUpw arré tnv karevbuvon R
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KaTtoTrTpikn avakAaon (Specular reflection)
Niyn akoua Puaoikn

N

A

Ta diavuouara kai o1 YwVieg Tou xpelalOuaaTE yia TOV UTTOAOYIOUO TN KATOTTTPIKNG
avakAaoncg
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(Specular reflection)

Reflection
vector

Ta diavuouara kai o1 YwVieg Tou xpelalOuaaTE yia TOV UTTOAOYIOUO TN KATOTTTPIKNG
avakAaoncg
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KaTtoTrTpikn avakAaon (Specular reflection)

ATTAOUOTEUTIKEC UTTOBETEIC

< OENoupE TTAANI TO CUVNUITOVO PIOC Ywviag ... N OXI;
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KaTtoTrTpikn avakAaon (Specular reflection)

ATTAOUOTEUTIKEC UTTOBETEIC

< OENoupE TTAANI TO CUVNUITOVO PIOC Ywviag ... N OXI;
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. MpoBAnua: OAa
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Ba cival To idlo
AauTtTEPQ..
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KaTtoTrTpikn avakAaon (Specular reflection)

ATTAOUOTEUTIKEC UTTOBETEIC

< AKOuNa pia xpnoiun povrtedotroinon (= dialuyio atrd TN Puoikn)

« ApoUu 0 <cos(a) <1, t6te kat 0 <cos(a)° <1

- =

MeyaAuTepo s =
MO0 “palepevo”
ypagnua

- =2
5=10

== c=1000
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KaTtoTrTpikn avakAaon (Specular reflection)

ATTAOUOTEUTIKEC UTTOBETEIC

< AKOuNa pia xpnoiun povrtedotroinon (= dialuyio atrd TN Puoikn)

16éa : Oa
MOVTEAOTTOINCOUE TA
MO “KATOTITPIKA”
QVTIKEIUEVA E
MEYaAUTEPO s !

« ApoUu 0 <cos(a) <1, t6te kat 0 <cos(a)° <1

- =

= OO

5=10

MeyaAuTepo s =
MO0 “palepevo”
ypagnua

== c=1000
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YTroAoyiopog R kai V
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YTroAoyiopog R kai V

— - — o e
Lp=L—Ly=L-N{N,L)
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YTroAoyiopog R kai V
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YTroAoyiopog R kai V
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YTroAoyiopog R kai V

— - — o e
Lp=L—Ly=L-N{N,L)
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YTTOAOYIOUOC TOU OPOU VIO TNV KATOTITPIKN
avakAaon

< OT1wG yia TN dlIaxuTn avakAaon, TTPETTEI VA TIPOCECOUNE KATTOIEC
TTEPITITWOEIG..

< Mndeviloupe Tov 6po Otav cos(a) apvnTiko

< Mndeviloupe Tov OpOo OTAV TO AVTIKEIPEVO €ival matte
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H oAokAnpwuEvn ecicwaon

..yla 01axuTN + KATOTITPIKN avAKAQoN

—
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Y Aotroinon

sphere {
center = (0, -1, 3)
radius = 1

color = (255, B, @) # Red
specular = 588 # Shiny

s
sphere {
center = (2, 8, 4]
radius = 1
color = (@, @, 255) # Blue
specular = 580 # Shiny
i
sphere {
center = (-2, 08, 4)
radius = 1
color = (@, 255, B) # Green
specular = 18 # Somewhat shiny
I
sphere {
center = (0, -5081, 8)
radius = 50880
color = (255, 255, 0) # Yellow
specular = 1880 # Very shiny
i
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Y Aotroinon

Computelighting(P, N, V, s} {
= H
for light in scene.Lights {
if light.type == ambient {
i += light.intensity
} else {
if light.type = point {
L = light.position - P
} else {
L = light.direction
¥

ff Diffuse
n_dot 1 = dot(N, L}
if ndot 1 =8 {
i += light.intensity * n dot l/(length{N) * length(L})

}
// Specular
8 if s 1= -1 {

R=2%MN*dot(N, L) - L
r dot v = dot(R, V)
@ if r dot v > 8 {
i += light.intensity * pow(r dot v/(length{R)}) * length{(V}), s)
1

¥
¥

return i
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Y Aotroinon

TraceRay(0, D, t min, £ max} {
closest t = inf
closest sphere = NULL
for sphere in scene.Spheres
t1, t2 = IntersectRaySphere(0, D, sphere)
if t1 in [t _min, t max] and t1 < closest t {
closest t = t1
closest sphere = sphere
}
if t2 in [t_min, t max] and t2 < closest t {
closest t = t2
closest sphere = sphere

}

s
if closest sphere == NULL {

return BACKGROUND COLOR

¥

P=0+ closest t * D // Compute intersection

N =P - closest sphere.center // Compute sphere normal at intersection
N =N/ length(N)

@ return closest sphere.color * ComputeLighting(P, N, -D, closest sphere.specular)

¥

< [Mwg uttohoyidw 10 View vector? Eival atrAd =-D (avTiBeTo a1md TNV aKTiva TTapakoAoudnong)
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Y Aotroinon

TraceRay(0, D, t min, £ max} {
closest t = inf
closest sphere = NULL
for sphere in scene.Spheres
t1, t2 = IntersectRaySphere(0, D, sphere)
if t1 in [t _min, t max] and t1 < closest t {
closest t = t1
closest sphere = sphere
}
if t2 in [t_min, t max] and t2 < closest t {
closest t = t2
closest sphere = sphere

}

s
if closest sphere == NULL {

return BACKGROUND COLOR

¥

P=0+ closest t * D // Compute intersection

N =P - closest sphere.center // Compute sphere normal at intersection
N =N/ length(N)

@ return closest sphere.color * ComputeLighting(P, N, -D, closest sphere.specular)

¥

< [Mwg uttohoyidw 10 View vector? Eival atrAd =-D (avTiBeTo a1md TNV aKTiva TTapakoAoudnong)
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2TO EPYACTNPIO..

< ©a UANOTTOINOOUNE O,TI TTEPIYPAWAE!

< MTtTopoupe va €I0Ayoule KOTA BoUANCN QWTEIVEG TTNYEC, AVTIKEIPEVA (OPAipEG..) ,
Va TIC XPWHATIOOUUE OTTWG BEAOUE, va AAAACOUE TO YEWMETPIKA XOPOKTNPIOTIKA
TOUG, KATT.




AvakepaAaiwaon

< EidauE TIC PACIKEC APXEC OUPPWVA HUE TIGC OTTOIEC MOVTEAOTTOIOUE TO WG OE Evav
raytracer

R

Tpia €idn TTNYWV QWTOC - ONUEIOKA, KATEUBUVOUEVA, TTEPIBAAAOY

N

Eidape TTwg peta@paloupe 1a TTOPATTIAVW, OIAKPivOVTaG dUO TTEPITTTWOEIG: “MaTt”
ETTIPAVEIEC (= DIAXUTN avAKAQGON) KAl YUOAIOTEPEG ETTIPAVEIEG (SKATOTTTPIKN
avakAaaon)

< ECiowan tmou pag divel TNV QWTEIVR €vTaon ava onueEio:

ol g R R
N L R;.V
i=1 |N||Lr| |R: || V|

< 2TO ETTOPEVO: 2KIEC!




MeAETN oTO BIPAIO - TTNYEC

< G.Gambetta, Basic Raytracing (https://gabrielgambetta.com/computer-graphics-
from-scratch/03-light.html)

< (AuTO TO KEQAAQIO UTTApPXEl Kal oTo eclass wg pdf).

< YTIAPXEI TTI0 OUVOETOC TPOTTOC VA JOVTEAOTTOINOOUNE TO WG KAl TNV avakAaon;;

« Pi¢te ma pamid 1.x. 010 Yang et al., «Light Sampling Field and BRDF Representation for
Physically-based Neural Rendering», International Conference on Learning Representations,
2023 (https://arxiv.org/abs/2304.05472) yia YEPIKEG 10EEG ...




Epwtnosig ... ;;;




