$PSDocl d: Document Release 1.0 for Run-tine Library Rel ease 4.3%

Sanmpl e of pseudo environment mapping sanpl e Jan 12, 1998
Apr 21, 1998
Copyright (C) 1998 Sony Conputer Entertai nment |nc.

Ri ght s Reserved.
<Overvi ew of pseudo environnment mappi ng>

Wth pseudo environnent mapping driver,
all owed to use.

the follow ng two nethods are

1) "1-D mappi ng"

"1-D mapping" is a nmethod of inplementing the nmetallic nmateri al
by maki ng the texture address which depends on normal vector's
Y val ue of screen coordi nate when the transparent perspective

conversion of primitive driver is perforned.

whi ch
vector's

"1-D mappi ng" sanple texture uses gradation in X direction,
nmakes the U val ue of texture address whi ch depends on nornal
Y val ue of screen coordinate.

2) "2-D mapping" (reflection and refraction)

"2-D mapping" is a nethod of inplementing a material have reflection
or refraction effect by making the texture address whi ch depends on
normal vector's X and Y val ues of screen coordi nate when

the transparent perspective conversion of primtive driver is

per f or med.

In library 4.2, pseudo environnment mapping driver is released as
beta version. Spec is possible to be changed w t hout any announce
in the future.

<Pseudo environment mapping prinitive drivers>

Primtive drivers currently avail abl e:

1) Driver Function

Ali ases I D Primtive types

GsUSCAL?2 0x06000100 envimap shared cal cul ate
GsUE1G3 0x0600100c envmap 1D gour tri

GsUEL1A 0x06001014 envmap 1D gour quad

GsUE1SG3 0x0600110c envmap 1D shared gour tri
GsUELStA 0x06001114 envmap 1D shared gour quad
GsUE2LG3 0x0600200c envmap 2D reflect gour tri
GsUE2L(A 0x06002014 envmap 2D refl ect gour quad
GsUE2RG3 0x0600300c envmap 2D refract gour tri
GsUE2R(A 0x06003014 envmap 2D refract gour quad
GsUE2RLG3 0x0600400c envmap 2D both gour tri
GsUE2RLA 0x06004014 envimap 2D both gour quad
GsUE20LG3 0x0600500c envmap 2D org+reflect gour tri
GsUE20LA 0x06005014 envimap 2D org+refl ect gour quad

EIE R I b S Sk kO R S kR R Rk S b O S I R

2) Macro definition for LAB Fil e(envnap. def)

#defi ne CTG_ENV 0x06 /* category ID */
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#defi ne ENV_SHARED 0x0100 /* envmap shared ID */

#defi ne ENV1D 0x1000 /* envmap 1D */
#def i ne ENV2DL 0x2000 /* envimap 2D reflect */
#defi ne ENV2DR 0x3000 /* envmap 2D refract */

#defi ne ENV2DRL 0x4000 /* envmap 2D both */
#defi ne ENvV2DOL 0x5000 /* envmap 2D org+reflect */

<Data creation for pseudo environnent mappi ng>
The followi ng three changes are needed
1) Environnment nmappi ng Texture

For exanple, use the texture under datal/scei/envmap/texture directory.
Add inmage primtive by using HVD di s-assenbl er/assenbl er.

ENV1D?. TIM for 1-D mapping
ENV2D?1. TIM for 2-D mapping reflection
ENV2D?2. TIM for 2-D mapping refraction

2) Primtive type change(for 1-D napping)

Change prinmitive type to environment mapping prinitive by using HVD
di s-assenbl er/ assenbl er.

1. Wen environnent mapping is assigned to gouraud triangle:

DEV_| D( SCE) | CTG( CTG_POLY) | DRV(0) | PRI M TYPE(I | P| TRI ) ;
-> DEV_| D( SCE) | CTG( CTG_ENV) | DRV( 0) | PRI M_TYPE( ENV1D| | | P| TRI ) ;

2. \When shared calculation primtive is changed to one for environment
mappi ng use:

DEV_| D( SCE) | CTG( CTG_SHARED) | DRV( 0) | PRI M_TYPE(0) ;
-> DEV_| D( SCE) | CTG( CTG_ENV) | DRV( 0) | PRI M_TYPE( ENV_SHARED) ;

3. When shared polygon prinitive is changed to one for environment
mappi ng use:

DEV_| D( SCE) | CTG( CTG_SHARED) | DRV(0) | PRIM TYPE(TRI | 1 | P) ;
-> DEV_| D( SCE) | CTG( CTG_ENV)
| DRV( 0) | PRI M TYPE( ENV_SHARED| ENVID| TRI | | | P) ;

3) Environnent mapping primtive header section

When pseudo environnent mapping driver is used, environment mapping
primtive header section is required. Replace primtive header by

usi ng HVD di s-assenbl er/ assenbler. The following is an exanpl e of

envi ronment mapping primtive header section

Note: Size or paraneter and the |ike of environment mapping primtive
header section is subject to change in future.

1. 1-D nmapping only
LR Ik I O I S S O R O O R R S O O O SRR S I O R I o O
Pol yPri nHdr _0000

14; /* hdr size */

M Pol y_0000 / 4);

M Vert _0000 / 4);

M Nor m_0000 / 4);

M I magePri m 0000 / 4); [/* 1D envmap tex */

0;
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0;
0;

0;

/* 1D envmap */

B(2); B(0); B(4); B(0); /* 1D:. texnode, (none), material, (none) */
[* 2D reflection */

B(0); B(0); B(0); B(0);

B(0); B(0); B(0); B(0);

/* 2D refraction */

B(0); B(0); B(0); B(0);

B(0); B(0); B(0); B(0);

M Coor dSect _0000 / 4);

LR R E R SR SRS S EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEEESEEEEEEEEEE]

Expl anati on of paraneters)

1D envimap tex : Link to image primtive section of texture for

1- D nappi ng
(The head of the section is specified in the exanple)
1D t exnmode : Texture node(2 is specified in the exanple)
1D materi al : Material (Refer to the foll ow ng)
1-D mapping naterials are designed as follows in the exanple texture
files.
0: blue to bl ack
2: brass
4: gold
6: red
8:

gradation blue (test)
10: nono (test)

12: all blown (test)

14: gradation bl own (test)

2. 1-D mappi ng + 2-D mappi ng
(reflection and refraction: 16-bit texture for both)
EIE IR R I I S I I S S I S I R I I S I I S S S I O I I R O R
Pol yPri nHdr _0000:
14; /* hdr size */
M Pol y_0000 / 4);
M Vert _0000 / 4);
M Nor m_0000 / 4);

M | magePri m 0000 / 4 + 0); /* for 1D envmap */

M | magePri m 0000 / 4 + 3); /* reflection tex */

0; /* reflection clut */

M | magePri m 0000 / 4 + 6); /* refraction tex */

0; /* refraction clut */

/* 1D envmap */

B(2); B(0); B(4); B(0); /* 1D texnode, (none), material, (none) */
[* 2D reflection */

B(2); B(1); B(120); B(0); /* texmode, abr, reflect rate, (none) */

B(0); B(0); B(0); B(0);

/* 2D refraction */

B(2); B(1l); B(120); B(0); /* texnode, abr, refract rate, (none)*/
B(0); B(0x50); B(0x80); B(0x78);/* (none), r, g, b */

M Coor dSect _0000 / 4);

R R E RS EEE SRS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEEESEEEEEEEEESE]

3. 1-D mappi ng + 2-D mappi ng
(reflection and refraction: 8-bit texture for both)

EE R E RS EEE S S EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEESEEEEEEEEEEEEEEESEEEEEEEEEE]

Pol yPri nHdr _0000:
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14; /* hdr size */
M Pol y_0000 / 4);
M Vert _0000 / 4);
M Nor m_0000 / 4);
M I magePri m 0000 / 4); /* for 1D envmap */

M d ut | magePri m 0000 / 4); /* reflection tex */
M Cl ut I magePri m 0000 / 4 + 3); [/* reflection clut */
M d ut | ragePrimo0000 / 4 + 6); [/* refraction tex */
M Cl utl magePrimO0000 / 4 + 9); [/* refraction clut */

/* 1D envmap */

B(2); B(0); B(4); B(0); /* 1D texnode, (none), material, (none) */
[* 2D reflection */
B(1); B(1); B(120); B(0); /* texmode, abr, reflect rate, (none) */

B(0); B(0); B(0); B(0);

/* 2D refraction */

B(1); B(1l); B(120); B(0); /* texnode, abr, refract rate, (none)*/
B(0); B(0x50); B(0x80); B(0x78);/* (none), r, g, b */

M Coor dSect _0000 / 4);

R R E RS EEE SRS SRR SRR SR EEEEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEEESEEEEEEEEEE]

Expl anati on of paraneters)

reflection tex : Link to inmage prinmitive section of texture
for reflection

reflection clut : Link to inmage primitive section of texture CLUT
for reflection

refraction tex : Link to inmage prinmitive section of texture
for refraction.

refraction clut : Link to inmage primitive section of texture CLUT
for reflection

/* 2D reflection */

2D t exnode : Texture node

2D abr : Seni-transparency rate

2D reflect rate : Reflect rate

/* 2D refraction */

2D t exnode . Texture node

2D abr . Seni-transparency rate

2D refract rate : Refract rate

2Dr, g, b : Specification of the base col or

(subject to change in future)

4, 8, and 16-bit can be used for 2-D mapping texture. However,
since CLUT is read every tinme for every polygon in 8-bit color, when
8-bit color is used and two pol ygons are written by one driver(as

a case of both reflection/refraction or texture + refraction),
drawing is not efficient.

In the case, sharing CLUT makes drawi ng efficient.
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