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Ïëàí ëåêöèè

Òðåõìåðíûå

ïðåîáðàçîâàíèÿ

Îïòè÷åñêèå

èëëþçèè



Áàçèñ òðåõìåðíîãî ïðîñòðàíñòâà



Ïðåîáðàçîâàíèÿ â ïëîñêîñòè

ìàñøòàá

íàêëîí

ïîâîðîò

îòðàæåíèå



Ìàñøòàáèðîâàíèå



Íàêëîí



Ïîâîðîò



Îòðàæåíèå



Êîìïîçèöèÿ



Îðòîãîíàëüíûå ìàòðèöû

R = (r1r2r3),

rTi rj = δij

Ñâîéñòâî:

R−1 = RT

Äëÿ ìàòðèö ïîâîðîòà:

detR = 1



Ñèíãóëÿðíîå ðàçëîæåíèå

∀A : A = USV T ,

U,V - îðòîãîíàëüíûå ìàòðèöû, S - äèàãîíàëüíàÿ

ìàòðèöà ìàñøòàáèðîâàíèÿ

∀A = AT : A = RSRT

R - îðòîãîíàëüíàÿ, S - äèàãîíàëüíàÿ



Îïåðàöèè â 3D

ìàñøòàá (3 îñè)

íàêëîí (3 îñè)

ïîâîðîò (3 óãëà)

îòðàæåíèå (3 îñè)



Àôôèííûå ïðåîáðàçîâàíèÿ

Ëèíåéíîå (ðàññìîòðåíî âûøå):

x ′ = Ax

Ïåðåíîñ:

x ′ = x + t

Îáîáùåíèå:(
x ′

1

)
=

(
A t
0 1

)(
x
1

)
=

(
Ax + t

1

)



Îäíîðîäíûå êîîðäèíàòû

x →
(

x
1

)
+ñäâèã

×òî èçâåñòíî ïðî

(
x
0

)
?

Ïðÿìàÿ:

{a+ λb, λ ∈ R}

{a+ λb, λ ∈ R} → {
(

a
1

)
+ λ

(
b
0

)
, λ ∈ R}

Ñëåäîâàòåëüíî,

(
x
0

)
ñîîòâåòñòâóåò íàïðàâëåíèþ â

ñòîðîíó âåêòîðà x .



Îêîííîå ïðåîáðàçîâàíèå

Àôôèííîå äâóõìåðíîå

Íàïèøèòå ôîðìóëó



Ïîëîñû Ìàõà



Ïîëîñû Ìàõà

Âñå

âíóòðåííèå êâàäðàòèêè îäèíàêîâîãî öâåòà



Ïîëîæåíèå èç ðàçìåðà



Êîìíàòà



Ëåñ



Ñóáúåêòèâíûå êîíòóðû



Îòíîñèòåëüíîñòü ðàçìåðà



Èëëþçèè ãåîìåòðèè


	 
	 

