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Isometric Games

Sprite-based graphics
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Rectangular

Basics of Isometric Games
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Sprites
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Structures on the Surface
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Collision Detection
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Collision Detection
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Hidden Surface Removal

o SHAAE 918 1¥]7] A (drawing order)
= W74 (backgrounds)
= A (objects)
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A= A el 91212 7}X]5—’ A+
& 2 A4 oF e - S LR ARe] T qtell EAIE
A7t 7“’]
0 -5 %5 A 218]7] 54 (drawing order)
w flolMFH off = fAE FHAIR
w E]ar, ol de ol AN dA 28 7] A=

2 @




Hidden Surface Removal
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Path Finding
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3D Graphics

3D Graphic Games

Frame buffer and Double buffering
Visibility and Depth buffer

Alpha blending, Stencil buffer
Coordinate Systems

Triangle, Vertex, Index, Polygon, Mesh

(m ]

(m]

O

(m ]

(m]

O Transformations

O Camera

O Lightings, Shading, Materials
O Textures

O Billboarding

O Normal mapping, Bump mapping, Displacement mapping
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Frame Buffer

Double Buffering

Ooo
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"” H] Ji (color buffer)
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Back Buffer
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Visibility and Depth Buffer

Depth Sorting of Polygons

A W 3 (color buffer) e} & < 3t dll 2 =
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Alpha Buffer

Blending and Drawing Order

O RGBA - alpha+=4H A A & 2 &5 & (opacity of color)
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oo MY FRE EAE 2ol 2 W, NEE VHe = A4
(occlusion)< 2}7] 1314 depth maskE B &d 3}
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Stencil Buffer

Coordinate Systems

o 5% 8395 ¢ 3} off-screen buffer

Back buffer, depth buffer®} -5 gt 3l =
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A2 1A S
Left-handed Right-handed
Coordinate System Coordinate System
(EREA Q1 A 57E] 12 (31542l Cartesian
Al 2=®l - DirectX) A] <8 - OpenGL)
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Vertex

o A4 (vertex)< 37H4 914

o Boba 24

3F¥ o WA ¥ (surface normal)
A (color)

8 2~ %] 3% (texture coordinate)
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Triangle
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v3 v2

v0 vl
Vertex rect[6] = { v0, v1, v2,

v0,v2,v3};
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(fundamental primitive)
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trianglel

triangle0

// triangle 0
// triangle 1
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m Vertex®] U< =41 (winding order) & 2+ A| Aok 3t 26
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Index

0 Index®] €84
B 2 vertexs0| THOE AL E
m WA vertex list2} index listS -4 3 A]

o Vertex list™ & vertex=
o Index listE vertex list2 2] index#t &

v3 v2 v3

v2

v0 vl v0

Vertex vertexList[4] = { v0, v1, v2, v3};
int indexLIST[6] = {0, 1, 2,
0,23}

vl

// vertex list
// index list
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Polygons, Meshes
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Transformations

o W3ae 2 A o o] & (Translate)
s THoR

o)

7] 2} (Scale)

117
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Transformation Order Matters

Rotate about Z 45; Translate along X 1;

HAlel 2123k Box  Translate along X1  Rotate about Z 45
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Hierarchy of Coordinate Systems

O &3] Scene graphsth &

- |j] Group

. Body

—-[J) Group

Tuirret
Canon
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Camera — Parallel vs. Perspective Projection

% &) ¥ (Parallel Projection)




Camera — Perspective Projection Camera Movement

Near Clipping o o 1913 A1 A 7hH 2F
Plane Far Clipping o Ao)M 7} shulekE 47 Aol g (A <@ Ao] obd)
Plane s AWOoZRE o]= Qulr o7 A AEo] o Fle] o] Zo]A
= Twists IRt o2 /\]-S—QX %+ (Descent Al 915 A €] 3} aL)
m View volume2 Y5l T 23
EUE o Aol o] A o3| FEFS vk
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= NEE R FH g3 Ao A
-%ﬂ%ﬂtﬁﬂAMQMQ%ﬂ
= HY Y7} g2 o)A ‘”74‘4 Alolw 7} A of & wlj vk 3] 7 o]
TPt o

» 7 2}2] up-vector (5, twist) ol 41 & A

Projection Plane

Q.
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View Volume

w FofEo] & A 2AE A
Lighting Light Source
o &4 (lighting source)l A &= 0 7 F¢ (ambient light)
o = A A A (material)ol| w2} = gWE AN o2 U Bk 7] el 2
o W& 34 (directional light)
. H]—T (absorptlon) m Hlo] TS &ato] ?——_Véfgﬂ&%ﬁi %13y
= YA} (reflection) ol S .
- w Aol gykglo] Bl o] Wk (direction)o] F A1 4.
» T3} (transmission) = =4 (refraction) Glok e 917 7] Bl 0
- — _ S - . ;
o $AE Erhe A e f2) wom st vl g o % 24l (point light)
o B AL B9, BA, B2A 9A, FAH 2 Q) 54 C 998 FHeE Fuon HAGE U 32
o 24 = o] Akl ERlvhe) el o) Aol ] e she] wr] 7k 7t
| 8 o 4 49 (spot light) N
' w Age] S JHE QB o] dAG Reje WS ek
4], Flashlight 2. 42| 9%, W& W= T4 ek .
el Aol 2agh
® A
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o o

3 o W e] kol uhe} b5 A g = dAF 5o
ok o $HE = (Lambertian Law)
o] Bh)= iabzbe] sabQlell A Hl. GAke] 0% A ) 7H
ol WhALE 31 905 o w) HhALE A S
IAHZE: ], Al W e Afo) Z)

Paint
light
sOurce

Incident
ray

Mormal

= Sk A o A WhALE] =

B2 GRbAbE A4 (viewpoint) o] B o] gk
< o 3k w A7) (5, alpha”t 0% ¢ o)
JHEAL (specular reflection) = alpha”} A& =5 23} A
o] Al 7] 743 = cosn(alpha) 2 FAFA 0. =2 A4k

A Aol whet nd 104 G2 Abe] = A A g

n=1°]¥ 53l P =53] Yo A7 7} ol 3

el AR AL e el el o
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Flat, Gouraud, and Phong Shading

0 &% % %Y W ¥ (surface rendering) - = | H 9]
[OXN =]

o E -

Gouraud shading  Phong shading

Flat Shading
o Fol7l e vty HAE T Mo w Ash mEn
e

o th7hge T sk B2H 4ol 913§ Pkl T4
(centroid)E T3FaL, T4l Holl A o] WA E, FdHE
NAHEE 7| 2oz 2y rdo] 78| A1 1 A3} o] A
g B A

o ‘< Alo] 9 (constant shading), F-2 ¥ Ao (facet
shading)

Gouraud Shading
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I
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X
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.
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>
.
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© o
1=

o
specular highlight)S 7+
Aol A e e of AL
A8k 7] Wi

nn

/\ Raster
11,2 ”/2‘/3/4 ~ 11,3 ;

Scan line

mood OLomom oo
N
N
ol of i mx

> 8

e
N

¢
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=
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Phong Shading

O AdAde

=2

Rk

(o
2

| A e S 27

[om
N1
/\ Raster
N1,2 N1,3  Scan line

N3
NZ
o 99| 7277k 598, 33 (specular highlight) <
By sl 2= 9] o
T e T omeE

N
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Texture Maps Used in Tank Game

Texture Mapping

o AlgE o] U2be S AR al of af= AAIZE AT "ol 9l A
H a2 A& F7FH|g 07 ojn| x| o] AL AL 4] HY

_/’: O]‘f_:‘ 7]]:]—]0]

I
u!
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Texture Mapping

o 824 W7 (texture mapping)

w oA & AFg-3Fe] Th2HE (polygon)©] el T1F
o $7 W3 (environment mapping/reflection mapping)
7 ol A7k A g E 1 $lell 11
HJ’/\} W (reflection map) =+ 34 ¥ (environmental map)->
WA A oA @t % Aol ol o) S ol & E

(hlghly specular surface)S 3 s T e

r
o}

Multipass Rendering

o2 =AE e REE ARE St o2 ¥
o Ul

Hob
_04
[m
Eﬂ

B g Algale] g

lightmap) £ %& 9 OH EAE G4A

Ao 9 5

A5 v @ 2=
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Billboarding

Normal Mapping

o BA1] ol AALE A S

view plane aligned viewpoint oriented

Bright
2 Pt oy o =% (normal map)©]

—— Reflected Ray
’é\ normal bump map$!.

2A o= HEZW (bump
I\ | e
84S k=t 24

=
3

Noof
2 rlo 2,

BEEBE DDED
©On a flat surface, all areas ©On a bumpy surface, the sides
appear bright. of the bump appear darker than
the center

Billboards
Real
Normal Mapping Bump Mapping
o =2 RGB AYR Hol glon, o] A ghe Ze] o ==o] 9l7] A7HA = S e o] v ] (greyscale
£ ¢ tangentol] ¥ E A W E o] WS UERY, texture) & AF&-3l A o] 35 3L BHE ol whet ko]
/:31 A2 2rol = Y= ) T “Zlo)” Fx,y, 2 (height field) & 27 3l M9 (bunp map)< AH-&-
FO 29 S Hdd= ALY o AG 2 Z]re] TH A B Fite Flojuhe
o S22 FH A F A2 HAFH R Xy, 2 FH9 BFaL o] it SOl 7l §
71 &715 B 2 He A
o #H < AlGel A= =2 o] high-polygon 78 o A
Perturb |
ALEE 5 low-polygon Fdl o]l ¥ & of A AY 3} Al erturbed normals
AF-HALE Al & \
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Height field
Polygon surface
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Displacement Mapping

Texture mapping

R A ES DR
ool 4 1A 5 A5
wol wao] E41g

(displacement mapping)=
AH-8-8FH Hl 4] (mesh)©] A Al
geometry & 2] o 4] H.T}
T E oo BolAl & ¢ &
o HaEd o]~ E § o] Futol
(height field) <= ™l < -4 eometryé
HA e ol whet A F = AR
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o 7 eaA W o)y
= Color (diffuse reflection coefficients) - Texture mapping
= Specular color (to simulate specular light and reflection

coefficients) - Environment mapping

= Normal vector (to simulate roughness and structure in
materials) - Bump mapping/Normal mapping

m Position (normally only perpendicular to the surface) -
Displacement mapping

= Transparency (to get glass effects) (no refraction though)
o SEdolo] A o] BlaA P8 -e = gofo] A g
WFoll dAsk= 2ol ’ Alrtks s A oF 7hs g
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Modeling

Polygonal representations

O Levels

w 22+ =90 - pixels

» 32+ SF=9) o] - filled triangles with textures and Gouraud
shading

o AgE AR 2 E}O] H 2] 2] - same plus Phong shading,
ik (transformatlons) 7% (projections), =33 (clipping)

» 12§ <7l - levels of detail, curved primitives, etc

» 22¥ 37| 2] =5 - solid modeling, CSG, fractals, parametric
surfaces, etc.
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O Polygon
» Gouraud Y Phong shading < A}-8-3}¢] smooth3t 3£
o A WS ALEHA AP AT D A
o g2 A9 ofelw
= Manual
w 32 270
o oA HES AAT A
= AEAE R A
o 714 84 (7, YA, 5), extrusions, sweeping volumes
o Mesh generation
o Density dependent on curvature
o Problems with crossing boundaries
= 3L 7]k a A

o Constructive solid geometry (CSG), Extrusions, Curves and surfaces
56




Polygonal representations

O Level of Detail (LOD)

o AHEBHE ol
w4 9] ©<=3} (mesh simplification)
Aglo) mte}t e H34e 725 AHE-3 (level of detail approximation)
Ao r 22 I A B & HE (progressive transmission)

= AR
oW A velor & A
g/ F=8E xH o2 THEA] (geomorph)

= A #=F 0] &3 (morphing) S A3

oA A AdE F LA

EEEREEREERE R RS
= 7]

Resampling

Edge collapse/edge swaps

Vertex removal and retriangulation .

Landscape/T errains

0 Terrains< 555} A 2] &l of 3t
= A9 A (contlnuous)
= 1§ AA A Z2]F 0] R34 2= 2 (no object clipping)
= LOD7} < Y ol & &
O Height fields
= Y Alo] yko] A1 Ql 22191 H| E H(bitmap) A&
= {7 29 g =
= A;ﬂ A7rE g3 o7 HIA|Z 4= 9l
= A0 «] A 7& 7 (color map)°]H} 3= % 72, 1 (height field) = 4§ 4
O Fractal landscape generation
w 2 7] A] A
O Level of Detail (LOD)
= Triangle binary tree & A}-§
= LODA| 7223 7 ALehA] = peakst} valleys®] 4] 7} §lS
U2 LODel A o] ghe] wike] A g ot
s By o g8 54 7|0 treeS T4

Additional issues

o 1% =} (shadows)

s W 24 B s ol wele Aol a7 E
s AW A ALE (RIS shvtel W) B A= 2 53h

m Shadow volumes

= Shadow z-buffers
O 5% (transparency)

= Back to front drawing order
O YHA} (reflections)

» YWEALY (reflection maps)

w 28l B ¥ S ALEste] B & AlT] " (double rendering)
o Ale]H (shaders)

= HLSL, GLSL, Cg

e T2 eo 2 pEl A WAl 84S W
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Efficiency

o o4 AY 28 B A 02 eI ol
o weoll, 5o 22 AA7 a1

m Level of detail (LOD) techniques

= 23 (clipping)

» 2% 7] (portal techniques)

= ¥ )22l (level design)

» %= A} (collision detection)
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