JIpoepamysanns AR/VR,
JlaGopaTopna podora Neb
Tema: CtBopenHs noprainy B B AR

Meta po6oTH: HaOyTH NPAKTUYHI HABUYKH 3 BUKOPHUCTAHHS TEXHOJIOT1] TOMOBHEHOT
peanbHOCTI MPU CTBOPEHHI 1Irop

TeopernuHni BizomocTi: jek.8

3aBaaHHA HA JadopaTOpHY podOTYy

1. 3aBmanns 1. CTBOpiTH 3acTocyHOK-TIopTal B AR.

1.1.Knony#ite Unity+ARFoundation s npukiany echoAR.

1.2.1TpoBenith HaJIalITyBaHHS JOTPUMYIOUYHNCH THCTPYKITIT Ha CTOpIHIII
JOKYMEHTaIlii, o6 BcTaHOBUTH Kitod API .

1.3. lonatite 00’ extu 3D Ta ix Menanani 3 nanku Models Ha KoHCOIIb.

1.4 Tlepe3anumiiTh HasBHUN crenapiit Assets/echoAR/CustomBehaviour.cs HoBum
daitmom CustomBehaviour.cs .

1.5.Ckomirorite Bcro manky Resources B Assets/echoAR/ .

1.6.CTBOpITS i 3amMyCTiTh A01aTOK AR .

CxommimroBatu asa ¢aiinu: mig OC Android 7.0 ado Bumie Ta mig OC 10S 6.0 abo Buiie.

2. 3aBmanHs 2. Jlogatu 10 TPOEKTY 1€ OJIHI ABEPI Ta IMEPEXiJl B iHITY peasibHICTh a00 BUKOHATH
3aBIaHHS 3.

3. 3aBnanHs 3 (101aTKOBE).

CrtBopiTh apyruii AR-noprait, mo 3 aBisiETbCs IPU JOTHKY 10 ekpany. [lopTan noBuHeH Matu

MpaBUJIbHY TIEPCIIEKTUBY Ta €PEeKT BUKPUBJIEHHS mpocTopy. [lependauutu, mo vepes moprat

KOPHUCTYBa4 MOX€E YBIWTH JI0 YSIBHOTO CBITY, a peajbHUM CBIT yJie HIOW 32 MEeKaMU MOpTaly.

3.1.Bxumrouits iHcTamsamito ARFoundation, ARKit (a6o ARCore) y MeHemkepi MakeTiB, a
TakoXX CTBOPITh kKamepy AR y cueni Ta mnepekoHaiiTecs, 10 BHU 3HAETE, SK
BUKOPHUCTOBYBATH (YHKIIIIO BIJICTEKEHHS 300paKEHb.

3.2.CtBOpiTH irpoBuil 00’€kT GizuuHoro posmipy «imirtak» (I[lopagu: posmip miTaka 3a
3amoBuYyBaHHsIM — 10 mMeTpiB) 1 Ha3BiTh Horo «Referencelmage» ;

3.3.3acTocyliTe MaTepial i3 BallluM OTIOPHUM 300payKEHHSM SIK TEKCTYPY Il 0a30BOT0 KOJIBOPY
Ha Referencelmage;

3.4.BignosingHo 1o Referencelmage, cTBOpiTh 4 irpoBuX 00’€KTa «IUIONIMHA» 3 HA3BOIO
«DepthMask» 1 HaneciTh Ha HUX MaTepiai, BukopuctoByroun «DepthMask.shadery;

3.5.CTBOpPITH CBOIO KIMHATY Ta MEpeMicCTiTh 11 3a DepthMask.

Referencelmage

3.6.1eiinepu


https://github.com/echoARxyz/Unity-ARFoundation-echoAR-example
https://docs.echoar.xyz/unity/adding-ar-capabilities
https://docs.echoar.xyz/unity/adding-ar-capabilities
https://docs.echoar.xyz/unity/adding-ar-capabilities#3-set-you-api-key
https://docs.echoar.xyz/quickstart/add-a-3d-model
https://github.com/echoARxyz/Unity-ARFoundation-echoAR-demo-Portal/blob/main/Models
https://github.com/echoARxyz/Unity-ARFoundation-echoAR-demo-Portal/blob/main/CustomBehaviour.cs
https://github.com/echoARxyz/Unity-ARFoundation-echoAR-demo-Portal/blob/main/Resources
https://docs.echoar.xyz/unity/adding-ar-capabilities#4-build-and-run-the-ar-application
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3.6.1. 1.DepthMask.shader

1 Shader "Custom/DepthMask" {
2
3 SubShader {
4 /I Render the mask after regular geometry,
5 //but before masked geometry and
6 /I transparent things.
7
8 Tags {"Queue" = "Geometry-10" }
9
10 /I Don't draw in the RGBA channels; just the depth buffer
11
12 ColorMask 0
13 Z\Write On
14
15 /I Do nothing specific in the pass:
16
17 Pass {}
18 }
19 3}
3.7. 1Bepi
3.7.1. AR kamepa
¥ () AR Session Origin
i@ AR Camera
3.7.1.1. Jlonaiite komnoneHTH «Rigidbody» 1 «Box Collider» no kamepu AR.
3.7.1.2. 3HimiTh mpanopelb «BUKOPUCTOBYBATH TPaBITAIIIIO» Ta MOCTABTE
npanopelb «4u € kineMatuaHuM» y «Rigidbody».
3.7.1.3. Ycranogits mpanopeis «Hu € Tpurepom» y «Box Collider».
3.7.1.4. BcranoBith po3mip «Box Collider» nax 0,1,y 0,1, z 2,5.
3.7.1.5. TlepetBopith «AR Camera» Ha 30ipHY %
v &%  Rigidbody o
Mass 1
Drag 0
Angular Drag 0.05
Use Gravity
Is Kinematic v
Interpolate Mone -
Collision Detection Discrete -
b Constraints
b Info
v @8 ~ Box Collider o 3
Edit Collider A
Is Trigger v
Material MNone (Physic Material) @®
Center X0 Y 0 Z|0
| size X 0.1 ¥ 0.1 Z 25

3.7.2. InnerWorld
w 7 ARPortal BasicSample

» 7] Door

9 InnerWarld

0 Ground
» 7 Objects
» (7 Sky
3.7.2.1. TlepekoHaiiTecs, IO MaTepiaad, SKi BHUKOPHUCTOBYIOTHCA B OYJIb-SKOMY
irpoBomy 00’ekTi B InnerWorld, kpim Sky abo iHmIUX cremialbHUX 00’ €KTiB,



JIpozpamysanus AR/VR,
MarTh BUKOpUCTOBYBaTH meinep «SpecularStencilFilter.shadery, sikuii MOYXHA
3HANUTU HUKYE.
[TpumiTka: Skmo Bam TOTPIOHI OKpeMi MaTepiaiad, MPOCTO MEePeHIiTh y HalalmTyBaHHS
iMrmoprepa 00’e€kTa, TEPEHIITh HAa BKJIAAKy MartepiaidiB 1 CKOpHCTaHTeCsS pO3a1IOM
«BuUKOpHCTOBYBAaTH 30BHIIIHI MaTepialiu (3acTapiii)y.

SpecularStencilFilter [ 2l e
> Shader Custom/Specular Stencil Filter L
Model | Rig | Animation m

Material Creation Mode Standard -
sRGE Albedo Colors o

Location [U&e External Materials (Legacy) - ]

3.7.3. ABepi
¥ [ ARPortal BasicSample
0 Portal
» (71 Stone_Door

3.7.3.1. Jlna kapkaca nBepell MOKHa BHKOPHUCTOBYBATH OyIb-sSKHI Marepiaji, KpiMm
MarepiaiiB 13 BUKOpUCTaHHsIM 1eiiaepiB «SpecularStencilFilter.shader» ab6o
«PortalDoor.shadery, siki B MOXKETE 3HAUTH HIDKYEC.

3.7.3.2. CtBopith irpoBuii 00’ ekt «ILmomnmHa a0 KBaIpOIUKID 1 IEpEHMEHYHTE HOro
Ha «[lopTam.

3.7.3.3. Honaiite kommoHeHT «Box Collider» Ha moptai 1 BiiperyatonTe po3mip.

3.7.3.4. Bubepits Portal>Box Collider>Is Trigger.

3.7.3.5. Jlonatite komnoHeHT «PortalManagery, ikl MOYKHA 3HAWTH HIDKYE.

3.7.3.6. Ilepersruith «InnerWorld» y Portal>PortalManager>Inner World.

3.7.3.7. Hanamryiéite Portal>PortalManager>Marepianu Ta TeEpeTsITHITH yci
Marepiaiu, ki BUKOPUCTOBYIOTh y «InnerWorldy.

3.7.3.8. JlomaiiTe maTepiai 3a goromoroto meiaepa «PortalDoor.shadery na moprani.
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¥ B8 + Box Collider @
Edit Collider ot
Is Trigger o
Material Mone (Physic Material) @
Center X0 ¥ 0 £0
Size X 10 Y 0.1 Z10
¥ # ~ Portal Manager (Script) @ 3t
Script PortalManager
Inner World o InnerWorld ®
¥ Materials
Size 3
Element O @ SpecularstencilFilter ®
Element 1 @ Sky ®
Element 2 @ Ground @
PortalDoor e
v Shader Custom/PortalDoor -
Render Queue From Shader = 2000

Double Sided Global llumination
3.7.4. AunimoBaHi aBepi

VY nBepsx 3a OakaHHSIM MOJKHA JOJATH aHIMaTtopa 3 aHIMAaIll€l0: a KHOIKa Ha IOJIOTHI
BUKOPUCTOBYETHCS 71l KepyBaHHs jaBepuMa 31 ckpuntoM DoorController.cs mis 3amycky
aniMarii (He 000B’I3K0BO).
3.7.5. SkySphere
3.7.5.1. CrtBopiTh irpoBuii 06’ €KT «cepa» Ta neperiMenyiite «SkySphere»
3.7.5.2. Jlonmatite komroHeHT «Bineommeep» Ha SkySphere i nmepetsaraite cBoe 360
Bi/I€O (sIK€ MOKHA JIETKO 3HAWTH Yy Vimeo).
3.7.5.3. SkySphere>Bineonneep>Bineokim.
3.7.5.4. JlomatiTe maTepian 3a mormomororo meiaepa «Custom/Sky» Ha SkySphere
(Llefimep MOXKHA 3HANTH HIKYE).
3.7.5.5. Tlepexonaiitecs, mo TpadapeTHUI KOMIT IOTEP MaTepially BUOpaHO
«NotEqual»



Video Clip
ma L Inder Water

Material Override

5 SkySphere (Mesh Renderer)
_MainTex

From Shader v 12000

3.8. 1l eiinepu

3.8.1. StencilMask.shader
/I (c) 2020 Tongzhou Yu

Shader "Custom/StencilMask"

1

2

3

4 {

5 SubShader
6

7

8

{

Tags { "RenderType" = "Opaque" }

LOD 100
9 Zwrite Off
10 ColorMask 0
11
12
13 Pass
14 {
15
16
17
18
19 }
20
21 /I To further understand Stencil, check the link (EN):
22 /I https://docs.unity3d.com/Manual/SL-Stencil.html
23 /I or (CN)
24 I https://blog.csdn.net/linjf520/article/details/94867519
25
26 CGPROGRAM
27 #pragma vertex vert
28 #pragma fragment frag
29
30 #include "UnityCG.cginc"
31

32 struct appdata
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https://docs.unity3d.com/Manual/SL-Stencil.html
https://blog.csdn.net/linjf520/article/details/94867519
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34
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36
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38
39
40
41
42
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44
45
46
47
48
49
50
51
52
53
54
55
56
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¥
¥

float4 vertex : POSITION;
¥

struct v2f

{
float4 vertex : SV_POSITION;

b
v2f vert(appdata v)
v2f o;

o.vertex = UnityObjectToClipPos(v.vertex);
return o;

¥

fixed4 frag(v2f i) : SV_Target
return fixed4(0.0, 0.0, 0.0, 0.0);

¥
ENDCG
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3.8.2. StencilSpecular.shader, mogudikamisi Ha ocHOBI BOy10BaHUX HIeH1epiB

Unity

/I (c) 2020 Tongzhou Yu

Shader "Custom/StencilSpecular”

{

Properties

{

[Enum(CompareFunction)] _StencilComp("Stencil Comp",

_Color("Color", Color) =(1,1,1,1)
_MainTex("Albedo", 2D) = "white" {}

_Cutoff("Alpha Cutoff", Range(0.0, 1.0)) = 0.5

_Glossiness(""'Smoothness”, Range(0.0, 1.0)) = 0.5

_GlossMapScale(' Smoothness Factor", Range(0.0, 1.0)) =1.0

[Enum(Specular Alpha,0,Albedo Alpha 1)] _SmoothnessTextureChannel("Smoothness texture channel”, Float) = 0

_SpecColor("Specular", Color) = (0.2,0.2,0.2)
_SpecGlossMap("Specular”, 2D) = "white" {}

[ToggleOff] _SpecularHighlights("Specular Highlights", Float) = 1.0
[ToggleOff] _GlossyReflections("Glossy Reflections”, Float) = 1.0

_BumpScale(*"Scale", Float) = 1.0
[Normal] BumpMap( ‘Normal Map", 2D) = "bump" {}

_Parallax("Height Scale", Range(0.005, 0.08)) = 0.02
_ParallaxMap("Height Map", 2D) = "black" {}

_OcclusionStrength("Strength", Range(0.0, 1.0)) = 1.0
_OcclusionMap("Occlusion”, 2D) = "white" {}

_EmissionColor("Color", Color) = (0,0,0)
_EmissionMap("Emission”, 2D) = "white" {}

_DetailMask("Detail Mask", 2D) = "white" {}

Detail AlbedoMap("Detail Albedo x2", 2D) = "grey" {}
_DetailNormalMapScale(*"Scale", Float) =10

[Normal] _DetailNormalMap(" Normal Map", 2D) = "bump" {}


https://unity3d.com/get-unity/download/archive
https://unity3d.com/get-unity/download/archive
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40 [Enum(UV0,0,UV1,1)] _UVSec("UV Set for secondary textures", Float) =0
41

42 // Blending state

43 [HidelnInspector] _Mode("__mode", Float) = 0.0

44 [HidelnInspector] _SrcBlend("__src", Float) = 1.0

45 [HidelnInspector] _DstBlend("__dst", Float) = 0.0

46 [HidelnInspector] _ZWrite("__zw", Float) = 1.0

47 }

48

49 CGINCLUDE

50 #define UNITY_SETUP_BRDF_INPUT SpecularSetup

51 ENDCG

52

53 SubShader

54 {

55 Tags { "RenderType" = "Opaque" "PerformanceChecks" = "False" }
56 LOD 300

57

58 Stencil{

59 Ref 1

60 Comp[_StencilComp]

61 }

62

63 /I

64 /I Base forward pass (directional light, emission, lightmaps, ...)
65 Pass

66 {

67 Name "FORWARD"

68 Tags { "LightMode" = "ForwardBase" }

69

70 Blend[_SrcBlend][_DstBlend]

71 Z\Write[_ZWrite]

72

73 CGPROGRAM

74 #pragma target 3.0

75

76 i

77

78 #pragma shader_feature _NORMALMAP

79 #pragma shader_feature_local __ALPHATEST _ON _ALPHABLEND_ON _ALPHAPREMULTIPLY_ON
80 #pragma shader_feature _EMISSION

81 #pragma shader_feature_local SPECGLOSSMAP

82 #pragma shader_feature_local DETAIL_MULX2

83 #pragma shader_feature_local _SMOOTHNESS_TEXTURE_ALBEDO_CHANNEL_A
84 #pragma shader_feature_local SPECULARHIGHLIGHTS_OFF
85 #pragma shader_feature_local GLOSSYREFLECTIONS_OFF
86 #pragma shader_feature_local PARALLAXMAP

87

88 #pragma multi_compile_fwdbase

89 #pragma multi_compile_fog

90 #pragma multi_compile_instancing

91 /' Uncomment the following line to enable dithering LOD crossfade. Note: there are more in the file to uncomment for other
92 [#pragma multi_compile _ LOD_FADE_CROSSFADE

93

94 #pragma vertex vertBase

95 #pragma fragment fragBase

96 #include "UnityStandardCoreForward.cginc"

97

98 ENDCG

99 }

100 1

101 /I Additive forward pass (one light per pass)

102 Pass

103 {

104 Name "FORWARD_DELTA"

105 Tags { "LightMode" = "ForwardAdd" }
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Blend[_SrcBlend] One
Fog { Color(0,0,0,0) } // in additive pass fog should be black
Z\Write Off
ZTest LEqual

CGPROGRAM
#pragma target 3.0

"

#pragma shader_feature  NORMALMAP

#pragma shader_feature local _ALPHATEST _ON _ALPHABLEND ON _ALPHAPREMULTIPLY_ON
#pragma shader_feature_local SPECGLOSSMAP

#pragma shader_feature_local SMOOTHNESS_TEXTURE_ALBEDO_CHANNEL_A

#pragma shader_feature_local SPECULARHIGHLIGHTS_OFF

#pragma shader_feature_local DETAIL_MULX2

#pragma shader_feature_local _PARALLAXMAP

#pragma multi_compile_fwdadd_fullshadows

#pragma multi_compile_fog

/I Uncomment the following line to enable dithering LOD crossfade. Note: there are more in the file to uncomment for other
[H#pragma multi_compile _ LOD_FADE_CROSSFADE

#pragma vertex vertAdd
#pragma fragment fragAdd
#include "UnityStandardCoreForward.cginc"

ENDCG
}
i
/I Shadow rendering pass
Pass {
Name "ShadowCaster"
Tags { "LightMode™ = "ShadowCaster" }

ZWrite On ZTest LEqual

CGPROGRAM
#pragma target 3.0

I

#pragma shader_feature_local __ALPHATEST_ON _ALPHABLEND_ON _ALPHAPREMULTIPLY_ON

#pragma shader_feature_local SPECGLOSSMAP

#pragma shader_feature_local _SMOOTHNESS_TEXTURE_ALBEDO_CHANNEL_A

#pragma shader_feature_local PARALLAXMAP

#pragma multi_compile_shadowcaster

#pragma multi_compile_instancing

/' Uncomment the following line to enable dithering LOD crossfade. Note: there are more in the file to uncomment for other
[f#pragma multi_compile _ LOD_FADE_CROSSFADE

#pragma vertex vertShadowCaster
#pragma fragment fragShadowCaster

#include "UnityStandardShadow.cginc"

ENDCG
}

1

/I Deferred pass

Pass

Name "DEFERRED"
Tags { "LightMode" = "Deferred" }
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CGPROGRAM
#pragma target 3.0
#pragma exclude_renderers nomrt

I

#pragma shader_feature _NORMALMAP

#pragma shader_feature local _ALPHATEST _ON _ALPHABLEND ON _ALPHAPREMULTIPLY_ON
#pragma shader_feature EMISSION

#pragma shader_feature_local SPECGLOSSMAP

#pragma shader_feature_local SMOOTHNESS TEXTURE_ALBEDO_CHANNEL_A

#pragma shader_feature_local SPECULARHIGHLIGHTS_OFF

#pragma shader_feature_local DETAIL_MULX2

#pragma shader_feature_local PARALLAXMAP

#pragma multi_compile_prepassfinal

#pragma multi_compile_instancing

/' Uncomment the following line to enable dithering LOD crossfade. Note: there are more in the file to uncomment for other
[H#pragma multi_compile _ LOD_FADE_CROSSFADE

#pragma vertex vertDeferred
#pragma fragment fragDeferred

#include "UnityStandardCore.cginc”

ENDCG

i
/I Extracts information for lightmapping, GI (emission, albedo, ...)
/I This pass it not used during regular rendering.
Pass
{

Name "META"

Tags { "LightMode" = "Meta" }

Cull Off

CGPROGRAM
#pragma vertex vert_meta
#pragma fragment frag_meta

#pragma shader_feature _EMISSION

#pragma shader_feature_local SPECGLOSSMAP

#pragma shader_feature_local _SMOOTHNESS_TEXTURE_ALBEDO_CHANNEL_A
#pragma shader_feature_local _DETAIL_MULX2

#pragma shader_feature EDITOR_VISUALIZATION

#include "UnityStandardMeta.cginc"
ENDCG

SubShader

Tags { "RenderType" = "Opaque" "PerformanceChecks" = "False" }
LOD 150

Stencil{
Ref 1
Comp[_StencilComp]

}
I

/I Base forward pass (directional light, emission, lightmaps, ...)
Pass
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}
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Name "FORWARD"
Tags { "LightMode" = "ForwardBase" }

Blend[_SrcBlend][_DstBlend]
Z\Write[_ZWrite]

CGPROGRAM
#pragma target 2.0

#pragma shader_feature  NORMALMAP
#pragma shader_feature_local __ALPHATEST_ON _ALPHABLEND ON _ALPHAPREMULTIPLY_ON
#pragma shader_feature EMISSION
#pragma shader_feature_local SPECGLOSSMAP
#pragma shader_feature_local SMOOTHNESS_TEXTURE_ALBEDO_CHANNEL_A
#pragma shader_feature_local SPECULARHIGHLIGHTS_OFF
#pragma shader_feature_local _GLOSSYREFLECTIONS_OFF
#pragma shader_feature_local _DETAIL_MULX2
// SM2.0: NOT SUPPORTED shader_feature_local _PARALLAXMAP

#pragma skip_variants SHADOWS_SOFT DYNAMICLIGHTMAP_ON DIRLIGHTMAP_COMBINED

#pragma multi_compile_fwdbase
#pragma multi_compile_fog

#pragma vertex vertBase
#pragma fragment fragBase
#include "UnityStandardCoreForward.cginc"

ENDCG

I
/I Additive forward pass (one light per pass)
Pass
{
Name "FORWARD_DELTA"
Tags { "LightMode" = "ForwardAdd" }
Blend[_SrcBlend] One
Fog { Color(0,0,0,0) } // in additive pass fog should be black
ZWrite Off
ZTest LEqual

CGPROGRAM
#pragma target 2.0

#pragma shader_feature _ NORMALMAP
#pragma shader_feature_local __ALPHATEST_ON _ALPHABLEND_ON _ALPHAPREMULTIPLY_ON
#pragma shader_feature_local _SPECGLOSSMAP
#pragma shader_feature_local _SMOOTHNESS_TEXTURE_ALBEDO_CHANNEL_A
#pragma shader_feature_local SPECULARHIGHLIGHTS_OFF
#pragma shader_feature_local _DETAIL_MULX2
// SM2.0: NOT SUPPORTED shader_feature_local _PARALLAXMAP
#pragma skip_variants SHADOWS_SOFT

#pragma multi_compile_fwdadd_fullshadows
#pragma multi_compile_fog

#pragma vertex vertAdd
#pragma fragment fragAdd
#include "UnityStandardCoreForward.cginc"

ENDCG

1
/I Shadow rendering pass
Pass {
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Name "ShadowCaster"
Tags { "LightMode" = "ShadowCaster" }

ZWrite On ZTest LEqual

CGPROGRAM
#pragma target 2.0

#pragma shader_feature_local __ALPHATEST_ON _ALPHABLEND ON _ALPHAPREMULTIPLY_ON
#pragma shader_feature_local SPECGLOSSMAP

#pragma shader_feature_local SMOOTHNESS TEXTURE_ALBEDO_CHANNEL_A

#pragma skip_variants SHADOWS_SOFT

#pragma multi_compile_shadowcaster

#pragma vertex vertShadowCaster
#pragma fragment fragShadowCaster

#include "UnityStandardShadow.cginc"

ENDCG
}
1
/I Extracts information for lightmapping, GI (emission, albedo, ...)
[/l This pass it not used during regular rendering.
Pass

Name "META"
Tags { "LightMode" = "Meta" }

Cull Off

CGPROGRAM
#pragma vertex vert_meta
#pragma fragment frag_meta

#pragma shader_feature _EMISSION

#pragma shader_feature_local SPECGLOSSMAP

#pragma shader_feature_local _SMOOTHNESS_TEXTURE_ALBEDO_CHANNEL_A
#pragma shader_feature_local _DETAIL_MULX2

#pragma shader_feature EDITOR_VISUALIZATION

#include "UnityStandardMeta.cginc"
ENDCG

[/l FallBack "VertexLit"
/ICustomEditor "StandardShaderGUI"

}

3.8.3. StencilMetallic.shader, mogudikanisi Ha ocHOBI BOy10BaHUX HIelepiB
Unity

/I (¢) 2020 Tongzhou Yu

Shader "Custom/StencilMetallic"
{
Properties
[Enum(CompareFunction)] _StencilComp("Stencil Comp", Int) =3
_Color("Color", Color) =(1,1,1,1)
_MainTex("Albedo", 2D) = "white" {}

_Cutoff("Alpha Cutoff", Range(0.0, 1.0)) = 0.5


https://unity3d.com/get-unity/download/archive
https://unity3d.com/get-unity/download/archive
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_Glossiness("Smoothness”, Range(0.0, 1.0)) = 0.5
_GlossMapScale("'Smoothness Factor"”, Range(0.0, 1.0)) = 1.0
[Enum(Metallic Alpha,0,Albedo Alpha,1)] _SmoothnessTextureChannel("Smoothness texture channel”, Float) = 0

[Gamma] _Metallic("Metallic", Range(0.0, 1.0)) = 0.0
_MetallicGlossMap("Metallic", 2D) = "white" {}

[ToggleOff] _SpecularHighlights("'Specular Highlights", Float) = 1.0
[ToggleOff] _GlossyReflections("Glossy Reflections”, Float) = 1.0

_BumpScale("Scale", Float) = 1.0
[Normal] _BumpMap("Normal Map", 2D) = "bump" {}

_Parallax("Height Scale", Range(0.005, 0.08)) = 0.02
_ParallaxMap("Height Map", 2D) = "black™ {}

_OcclusionStrength("Strength", Range(0.0, 1.0)) = 1.0
_OcclusionMap("Occlusion”, 2D) = "white" {}

_EmissionColor("Color”, Color) = (0,0,0)
_EmissionMap("Emission”, 2D) = "white" {}

_DetailMask("Detail Mask", 2D) = "white" {}

_DetailAlbedoMap("Detail Albedo x2", 2D) = "grey" {}
_DetailNormalMapScale(*'Scale", Float) = 1.0
[Normal] _DetailNormalMap("Normal Map", 2D) = "bump" {}

[Enum(UV0,0,UV1,1)] _UVSec("UV Set for secondary textures”, Float) = 0

// Blending state

[HidelnInspector] _Mode("__mode", Float) = 0.0

[HidelnInspector] _SrcBlend("__src”, Float) = 1.0
[HidelnInspector] _DstBlend("__dst", Float) = 0.0
[HidelnInspector] _ZWrite("__zw", Float) = 1.0

CGINCLUDE
#define UNITY_SETUP_BRDF_INPUT MetallicSetup
ENDCG

{

SubShader

Tags { "RenderType" = "Opaque" "PerformanceChecks" = "False" }
LOD 300

I
I

Stencil{
Ref 1
Compl[_StencilComp]

¥

Base forward pass (directional light, emission, lightmaps, ...)

Pass

{

"

Name "FORWARD"
Tags { "LightMode" = "ForwardBase" }

Blend[_SrcBlend][_DstBlend]
Z\Write[_ZWrite]

CGPROGRAM
#pragma target 3.0

JIpozpamysanus AR/VR,
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#pragma shader_feature_local NORMALMAP
#pragma shader_feature local __ALPHATEST_ON _ALPHABLEND ON _ALPHAPREMULTIPLY_ON
#pragma shader_feature _EMISSION
#pragma shader_feature_local METALLICGLOSSMAP
#pragma shader_feature_local DETAIL_MULX2
#pragma shader_feature_local SMOOTHNESS_TEXTURE_ALBEDO_CHANNEL_A
#pragma shader_feature_local SPECULARHIGHLIGHTS_OFF
#pragma shader_feature_local _GLOSSYREFLECTIONS_OFF
#pragma shader_feature_local PARALLAXMAP

#pragma multi_compile_fwdbase

#pragma multi_compile_fog

#pragma multi_compile_instancing

// Uncomment the following line to enable dithering LOD crossfade. Note: there are more in the file to uncomment for other
[f#pragma multi_compile _ LOD_FADE_CROSSFADE

#pragma vertex vertBase
#pragma fragment fragBase
#include "UnityStandardCoreForward.cginc"

ENDCG
}
I
/I Additive forward pass (one light per pass)
Pass
{
Name "FORWARD_DELTA"
Tags { "LightMode" = "ForwardAdd" }
Blend[_SrcBlend] One
Fog { Color(0,0,0,0) } // in additive pass fog should be black
ZWrite Off
ZTest LEqual

CGPROGRAM
#pragma target 3.0

I

#pragma shader_feature_local _NORMALMAP

#pragma shader_feature_local __ALPHATEST ON _ALPHABLEND ON ALPHAPREMULTIPLY_ON
#pragma shader_feature_local METALLICGLOSSMAP

#pragma shader_feature_local _SMOOTHNESS_TEXTURE_ALBEDO_CHANNEL_A

#pragma shader_feature_local SPECULARHIGHLIGHTS_OFF

#pragma shader_feature_local DETAIL_MULX2

#pragma shader_feature_local PARALLAXMAP

#pragma multi_compile_fwdadd_fullshadows

#pragma multi_compile_fog

/' Uncomment the following line to enable dithering LOD crossfade. Note: there are more in the file to uncomment for other
I#pragma multi_compile _ LOD_FADE_CROSSFADE

#pragma vertex vertAdd
#pragma fragment fragAdd
#include "UnityStandardCoreForward.cginc"

ENDCG

I
/I Shadow rendering pass
Pass {

Name "ShadowCaster"

Tags { "LightMode" = "ShadowCaster" }

ZWrite On ZTest LEqual

CGPROGRAM
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147 #pragma target 3.0

148

149 I

150

151

152 #pragma shader_feature_local __ALPHATEST_ON _ALPHABLEND _ON _ALPHAPREMULTIPLY_ON
153 #pragma shader_feature_local METALLICGLOSSMAP

154 #pragma shader_feature_local _SMOOTHNESS_TEXTURE_ALBEDO_CHANNEL_A
155 #pragma shader_feature_local PARALLAXMAP

156 #pragma multi_compile_shadowcaster

157 #pragma multi_compile_instancing

158 /' Uncomment the following line to enable dithering LOD crossfade. Note: there are more in the file to uncomment for other
159 [f#pragma multi_compile _ LOD_FADE_CROSSFADE

160

161 #pragma vertex vertShadowCaster

162 #pragma fragment fragShadowCaster

163

164 #include "UnityStandardShadow.cginc"

165

166 ENDCG

167 }

168 I

169 /I Deferred pass

170 Pass

171 {

172 Name "DEFERRED"

173 Tags { "LightMode" = "Deferred" }

174

175 CGPROGRAM

176 #pragma target 3.0

177 #pragma exclude_renderers nomrt

178

179

180 I

181

182 #pragma shader_feature_local _NORMALMAP

183 #pragma shader_feature_local __ALPHATEST_ON _ALPHABLEND_ON _ALPHAPREMULTIPLY_ON
184 #pragma shader_feature _EMISSION

185 #pragma shader_feature_local METALLICGLOSSMAP

186 #pragma shader_feature_local SMOOTHNESS_TEXTURE_ALBEDO_CHANNEL_A
187 #pragma shader_feature_local _SPECULARHIGHLIGHTS_OFF
188 #pragma shader_feature_local _DETAIL_MULX2

189 #pragma shader_feature_local PARALLAXMAP

190

191 #pragma multi_compile_prepassfinal

192 #pragma multi_compile_instancing

193 /' Uncomment the following line to enable dithering LOD crossfade. Note: there are more in the file to uncomment for other
194 [H#pragma multi_compile _ LOD_FADE_CROSSFADE

195

196 #pragma vertex vertDeferred

197 #pragma fragment fragDeferred

198

199 #include "UnityStandardCore.cginc"

200

201 ENDCG

202 }

203

204 I

205 /I Extracts information for lightmapping, GI (emission, albedo, ...)
206 I/ This pass it not used during regular rendering.

207 Pass

208 {

209 Name "META"

210 Tags { "LightMode" = "Meta" }

211

212 Cull Off
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CGPROGRAM
#pragma vertex vert_meta
#pragma fragment frag_meta

#pragma shader_feature _EMISSION

#pragma shader_feature_local METALLICGLOSSMAP

#pragma shader_feature_local _SMOOTHNESS_TEXTURE_ALBEDO_CHANNEL_A
#pragma shader_feature_local DETAIL _MULX2

#pragma shader_feature EDITOR_VISUALIZATION

#include "UnityStandardMeta.cginc"
ENDCG

SubShader

{
Tags { "RenderType" = "Opaque" "PerformanceChecks" = "False" }
LOD 150

Stencil{
Ref 1
Comp[_StencilComp]

)
I
/I Base forward pass (directional light, emission, lightmaps, ...)
Pass
{
Name "FORWARD"
Tags { "LightMode" = "ForwardBase" }

Blend[_SrcBlend][_DstBlend]
Z\Write[_ZWrite]

CGPROGRAM
#pragma target 2.0

#pragma shader_feature_local _NORMALMAP
#pragma shader_feature_local __ALPHATEST ON _ALPHABLEND_ON _ALPHAPREMULTIPLY_ON
#pragma shader_feature _EMISSION
#pragma shader_feature_local METALLICGLOSSMAP
#pragma shader_feature_local _SMOOTHNESS _TEXTURE_ALBEDO_CHANNEL_A
#pragma shader_feature_local _SPECULARHIGHLIGHTS_OFF
#pragma shader_feature_local _GLOSSYREFLECTIONS_OFF
/I SM2.0: NOT SUPPORTED shader_feature_local DETAIL _MULX2
/I SM2.0: NOT SUPPORTED shader_feature_local PARALLAXMAP

#pragma skip_variants SHADOWS_SOFT DYNAMICLIGHTMAP_ON DIRLIGHTMAP_COMBINED

#pragma multi_compile_fwdbase
#pragma multi_compile_fog

#pragma vertex vertBase
#pragma fragment fragBase
#include "UnityStandardCoreForward.cginc"

ENDCG
}

1

/I Additive forward pass (one light per pass)

Pass

Name "FORWARD_DELTA"
Tags { "LightMode" = "ForwardAdd" }
Blend[_SrcBlend] One
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Fog { Color(0,0,0,0) } // in additive pass fog should be black
ZWrite Off
ZTest LEqual

CGPROGRAM
#pragma target 2.0

#pragma shader_feature_local _NORMALMAP

#pragma shader_feature_local _ALPHATEST _ON _ALPHABLEND ON _ALPHAPREMULTIPLY_ON
#pragma shader_feature_local METALLICGLOSSMAP

#pragma shader_feature_local SMOOTHNESS TEXTURE_ALBEDO_CHANNEL_A

#pragma shader_feature_local SPECULARHIGHLIGHTS_OFF

#pragma shader_feature_local DETAIL_MULX2

/I SM2.0: NOT SUPPORTED shader_feature_local PARALLAXMAP

#pragma skip_variants SHADOWS_SOFT

#pragma multi_compile_fwdadd_fullshadows
#pragma multi_compile_fog

#pragma vertex vertAdd
#pragma fragment fragAdd
#include "UnityStandardCoreForward.cginc”

ENDCG

I
I

Shadow rendering pass

Pass {

}
I

Name "ShadowCaster"
Tags { "LightMode" = "ShadowCaster" }

ZWrite On ZTest LEqual

CGPROGRAM
#pragma target 2.0

#pragma shader_feature_local __ALPHATEST ON _ALPHABLEND_ON _ALPHAPREMULTIPLY_ON
#pragma shader_feature_local METALLICGLOSSMAP

#pragma shader_feature_local _SMOOTHNESS_TEXTURE_ALBEDO_CHANNEL_A

#pragma skip_variants SHADOWS_SOFT

#pragma multi_compile_shadowcaster

#pragma vertex vertShadowCaster
#pragma fragment fragShadowCaster

#include "UnityStandardShadow.cginc"

ENDCG

/I Extracts information for lightmapping, Gl (emission, albedo, ...)
I/ This pass it not used during regular rendering.
Pass

{

Name "META"
Tags { "LightMode" = "Meta" }

Cull Off

CGPROGRAM
#pragma vertex vert_meta
#pragma fragment frag_meta

#pragma shader_feature EMISSION
#pragma shader_feature_local METALLICGLOSSMAP
#pragma shader_feature_local _SMOOTHNESS_TEXTURE_ALBEDO_CHANNEL_A
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345 #pragma shader_feature_local DETAIL_MULX2
346 #pragma shader_feature EDITOR_VISUALIZATION
347
348 #include "UnityStandardMeta.cginc"
349 ENDCG
350 }
351 }
352
353 }
354
355

3.8.4. Sky.shader, moaudikauisi, 3acHoBaHa Ha BOyaoBaHux meigepax Unity ,
NMOBUHHA 3aCTOCOBYBATHCS 10 irpoBoro 00'ekra Sphere, sxuii
BHKOPHUCTOBYEThCH SIK CKallOOKC , och HokyMeHTania Bix Unity mpo Te, ik
BiA0OMpaTH nepeaHIo a00 3a/IHI0 YACTHHY (K IPAaBHJIO0, 32 3aMOBYYBAHHAM
BHOPAKOBYETHCH 3a/IHSl YACTHHA , TOMY BH He MOsKeTe M00AYUTH HiY0ro
BCepPeANHI TPUBUMIPHOTO 00’ €KTa).

1 Shader "Custom/Sky"

2 {

3 Properties

4 {

5 _MainTex("Texture", 2D) = "white" {}
6 [Enum(CompareFunction)] _StencilComp("Stencil Comp",Int) =3
7 }

8 SubShader

9 {

10 Tags { "RenderType"="Opaque" }

11 LOD 100

12 Cull Front

13 Pass

14 {

15 Stencil{

16 Ref 1

17 Comp[_StencilComp]

18 H

19 CGPROGRAM

20 #pragma vertex vert

21 #pragma fragment frag

22 /I make fog work

23 #pragma multi_compile_fog

24 #include "UnityCG.cginc"

25 struct appdata

26 {

27 float4 vertex : POSITION;

28 float2 uv : TEXCOORDO;

29 3

30 struct v2f

31 {

32 float2 uv : TEXCOORDO;

33 UNITY_FOG_COORDS(1)

34 float4 vertex : SV_POSITION;

35 3

36 sampler2D _MainTex;

37 float4 _MainTex_ST,;

38 v2f vert (appdata v)

39 {

40 v2f o;

41 o.vertex = UnityObjectToClipPos(v.vertex);
42 o.uv = TRANSFORM_TEX(v.uv, _MainTex);
43 UNITY_TRANSFER_FOG(0,0.vertex);
44 return o,

45 }

46 fixed4 frag (v2f i) : SV_Target


https://unity3d.com/get-unity/download/archive
https://docs.unity3d.com/Manual/SL-CullAndDepth.html
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48 /I sample the texture
49 fixed4 col = tex2D(_MainTex, i.uv);
50 /I apply fog
51 UNITY_APPLY_FOG(i.fogCoord, col);
52 return col;
53 }
54 ENDCG
55 }
56}
57
58
3.9.Ckpunrtu
3.9.1. PortalManger.cs, cJig 3acTocoByBaTH 10 komnonenra PortalDoor.
3.9.1.1. VYmeBHIiThCH, IO TET KAMEPH, KA BUKOPUCTOBYETHCS B CIICHI, BCTAHOBIICHO
Ha MainCamera
3.9.1.2. B iHCHeKTOpi KaMepH «OOIN3Y» TUIONINH BiJICIKAHHS Ma€ OyTH
BCTAHOBJICHO T€ came 3HadeHHs, 1o i y PortalManger.cs
(if(camPostionInPortalSpace.y < 0.01f))
3.9.1.3. IlepeTsarHiTh CTBOPEHUI BaMH BHYTPIIIHIN CBIT Y
PortalManager>InnerWorld
3.9.1.4. BcTaHOBITH KIJIBKICTh MaTEpialiiB, 10 BUKOPUCTOBYIOThCS Y Innerworld, 1
nepeTarHith ix y PortalManager>Material
Tag MainCamera ol
Clipping Planes Mear 0.01
Far 1000
¥ # + Portal Mnager (Script) e
Script PortalManager
Inner World &0 InnerWorld &
¥ Materials
Size 3
Element O @ SpecularstencilFilter &
Element 1 @ Sky &
Element 2 @ Ground &
1
2 using System.Collections;
3 using System.Collections.Generic;
4 using UnityEngine;
5  using UnityEngine.Rendering;
6  public class PortalManager : MonoBehaviour
7 A
8 public GameObject InnerWorld,;
9 /[This materials matter needs to be optimizated!
10 public Material[] materials;
11 private Vector3 camPostionInPortalSpace;
12 bool wasInFront;
13 bool inOtherWorld,;
14 bool hasCollided;
15 /I Start is called before the first frame update
16 void Start()
17
18 SetMaterials(false);
19 }
20 void SetMaterials(bool fullRender)
21 {
22 var stencilTest = fullRender ? CompareFunction.NotEqual : CompareFunction.Equal;

23 foreach (var mat in materials)
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24 {
25 mat.SetInt("_StencilComp", (int)stencilTest);
26 }
27 }
28 //Set bidirectional function
29
30
31
32
33
34
35
36
37
38 GameObject MainCamera = GameObject.FindGameObjectWithTag("MainCamera");
39 if (collider.transform != MainCamera.transform)
40 return;
41 waslInFront = GetlsInFront();
42 hasCollided = true;
43 }
44 // Update is called once per frame
45 void OnTriggerExit(Collider collider)

46
47 GameObject MainCamera = GameObject.FindGameObjectWithTag("MainCamera");
48 if (collider.transform != MainCamera.transform)
49 return;
50 hasCollided = false;
51 }
52 void whileCameraColliding()
53 {
54 if (ThasCollided)
55 return;
56 bool isInFront = GetlsIinFront();
57 if ((isinFront && !'waslnFront) || (wasinFront && lisInFront))
58 {
59 inOtherWorld = !inOtherWorld;
60 SetMaterials(inOtherWorld);
61 }
62 waslnFront = isInFront;
63 }
64 private void OnDestroy()
65 {
66 SetMaterials(true);
67 }
68 private void Update()
69 {
70 whileCameraColliding();
71 }
72}
3.9.2. PlaceOnPlaneOnce.cs, pekoMeH10BaHMI Jist POOOTH 3 MOPTAJIOM.
1 using System.Collections.Generic;
2 using UnityEngine;
3 using UnityEngine.XR.ARFoundation;
4 using UnityEngine. XR.ARSubsystems;
5 /Il <summary>
6 /Il Listens for touch events and performs an AR raycast from the screen touch point.
7 /Il AR raycasts will only hit detected trackables like feature points and planes.
8 i
9 /Il 1f a raycast hits a trackable, the <see cref="placedPrefab"/> is instantiated
10 /l/ and moved to the hit position.
11 Il <[summary>
12 [RequireComponent(typeof(ARRaycastManager))]
13 public class PlaceOnPlaneOnce : MonoBehaviour
14 {
15 [SerializeField]

16 [Tooltip("Instantiates this prefab on a plane at the touch location.")]
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GameObject m_PlacedPrefab;
/Il <summary>
[l The prefab to instantiate on touch.
/Il </[summary>
public GameObject placedPrefab
{

get { return m_PlacedPrefab; }

set { m_PlacedPrefab = value; }
}
/Il <summary>
/Il The object instantiated as a result of a successful raycast intersection with a plane.
/Il </summary>
public GameObject spawnedObject { get; private set; }
void Awake()
{

m_RaycastManager = GetComponent<ARRaycastManager>();

}
bool TryGetTouchPosition(out Vector2 touchPosition)

{
#if UNITY_EDITOR
if (Input.GetMouseButton(0))
{
var mousePosition = Input.mousePosition;
touchPosition = new Vector2(mousePosition.x, mousePosition.y);
return true;
}
#else
if (Input.touchCount > 0)
{
touchPosition = Input.GetTouch(0).position;
return true;
}
#endif
touchPosition = default;
return false;

}
void Update()
{
if (ITryGetTouchPosition(out Vector2 touchPosition))
return;
if (m_RaycastManager.Raycast(touchPosition, s_Hits, TrackableType.PlaneWithinPolygon))
{
/I Raycast hits are sorted by distance, so the first one
/I will be the closest hit.
var hitPose = s_Hits[0].pose;
if ((spawnedObject == null))

spawnedObject = Instantiate(m_PlacedPrefab, hitPose.position, hitPose.rotation);

¥
¥

}
static List<ARRaycastHit> s_Hits = new List<ARRaycastHit>();

ARRaycastManager m_RaycastManager;
¥

4. 3akoMiTUTH (aily Ta MPOEKT Ha TiT. HagailTk mocTyn cBoeMy BHKIIanady.



