.

2026-07-20
Sz i
IRE ¥ BE
ew-vosisze (I ooc
—. MRET
BEMR. FHTERORERRET. )

File: [Sponza.gltf] Render Method: [Raster] Window
¥ Game

Active Main Camera

¥ Configs

Default ¥ Style
> Camera
¥ Remote Module: [Running]
Disable
Bind Address: 127.0.0.1
HTTP Port: 18080
WebSocket Port: 18081
Open Remote Examples
¥ Raster Settings
» Output: [tonemapping_output]
> Geometry & Culling
» Shading: [Default PBR (GAMES202)]
» Probe Gl: [Enable]
» Tonemapping
» Bloom: [Enable]
> Shadow: [CSM]
» Ambient Occlusion: [RTAO]
> SSR: [Enable]
¥ Local Volumetric Fog: [Enable]
+ Enable Local Fog
0.001 3.001 0.001 Box Center
20,01 20.0 20.01 Box Size
Boio1 Density
170 200 255 [ scattering Color
B o000 Emissive Intensity
0 0 0 Emissive Color
» Cooperative Ops: [Disable]
» Skybox
» Denoiser: [None]
» Anti-Aliasing: [SMAA 1x]
> Debug

Infos:

FPs:26.3
Frame Time: 38.0 ms
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: [Sponzagitf] Render Method: [Raster] Window
S Game X ¥ [Configs
Active Main Camera Defat ¥ Style

> Camera

¥ Remote Module: [Running]
Disable
Bind Address: 127.0.0.1
HTTP Port: 18080
WebSocket Port: 18081
Open Remote Examples

¥ Raster Settings
» Output: [tonemapping_output]
» Geometry & Culling
» Shading: [Default PBR (GAMES202)]
» Probe Gl: [Enable]
» Tonemapping
» Bloom: [Enable]
» Shadow: [CSM]
» Ambient Occlusion: [RTAO]
» SSR: [Enable]
¥ Local Volumetric Fog: [Enable]
+ Enable Local Fog
0.001 3.001 0.00(Box Center
2001 20.01 200 Box Size
Boao1 [
170 200 255 [ scattering Color
§ oo Emissive Intensity
0 0 0 Emissive Color
» Cooperative Ops: [Disable]
» Skybox
» Denoiser: [None]
» Anti-Aliasing: [SMAA 1x]
» Debug
Infos:
FPS: 25.7
Frame Time: 39.0 ms
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ile: [Sponza.glit] Render Method: [Raster] Window
S Game X | ¥ [Configs
Active Main Camera Default ¥ Style

> Camera

¥ Remote Module: [Running]
Disable
Bind Address: 127.0.0.1
HTTP Part: 18080
WebSocket Port: 18081
Open Remote Examples

¥ Raster Settings
» Output: [tonemapping_output]
» Geometry & Culling
» Shading: [Default PBR (GAMES202)]
» Probe Gl: [Enable]
» Tonemapping
» Bloom: [Enable]
» Shadow: [CSM]
» Ambient Occlusion: [RTAO]
» SSR: [Enable]
¥ Local Volumetric Fog: [Enable]
+ Enable Local Fog
0.001 3.00 0.00(Box Center
2001 20.0 20.0(Box Size
B o014 Density
156 191 255 [ scattering Color
B o000 Emissive Intensity
0 0 0 Emissive Color
» Cooperative Ops: [Disable]
» Skybox
» Denoiser: [None]
» Anti-Aliasing: [SMAA 1x]
» Debug
Infos:
FPS: 26.4.
Frame Time: 37.9 ms
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File: [Sponza.gitf] Render Method: [Raster] Window

¥ Game X ¥ Configs

Active Main Camera,

Default ¥ Style
> Camera
¥ Remote Module: [Running]
Disable
Bind Address: 127.0.0.1
HTTP Port: 18080
WebSocket Port: 18081
Open Remote Examples
¥ Raster Settings
» Output: [tonemapping_output]
» Geometry & Culling
» Shading: [Default PBR (GAMES202)]
» Probe Gl: [Enable]
» Tonemapping
» Bloom: [Enable]
» Shadow: [CSM]
» Ambient Occlusion: [RTAO]
» SSR: [Enable]
¥ Local Volumetric Fog: [Enable]
+ Enable Local Fog
0.001 3.001 0.00( Box Center
20.01 20.01 20.01 Box Size
B o009 [
171201 255 - Scattering Color
B 0000  Emissive Intensity
0 0 0 Emissive Color
» Cooperative Ops: [Disable]
> Skybox
» Denoiser: [None]
» Anti-Aliasing: [SMAA 1x]
» Debug
Infos:
FPs:25.4
Frame Time: 39.4 ms
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Heb o, IEEIERSE, p PEMRE, L, INGES, L. AEKICES.
2. Beer-Lambert jHY¥¢EE

EERIRIEE Beer-Lambert B, HETRSISNTIRGIERERER:
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3. JeEebit

AR RBNELHERRIIKER. ERMEERMERRML, WEREEDA N £, DK AL =
(tend - tstart)/N: HERBREE/INNPRKEE:

1
ti:tstart+(i+§)At, ’LZO,].,,N—]_

BRUEE—2HNERANA:
N-1
C:TN°Cscene+Zﬂ'Si'At
=0
T =T-e ™™, Ty=1

T ?J% 17 E—Iﬁ\ﬂgg$ \lagj:g, Sz - Us ° Lscattered (x'],) + E j]lz EF'/IJ_-_I\ElJI)?IJﬁo HEFI Lscattered (xz) ZE.LZ
KRB RIEET S E—IRAFrE YRR, BN ERAVEENET Henyey-Greenstein FB{EREI0
W, FITX,

o MK, BHIR, BHIETFIEHIR,
4. BTSSRI ES Henyey-Greenstein HB{RE]

BEINE R Lscattered (X:) BOMTEIRIES: BHASRFHRIENER, NEMCRIESRBERUMEAIRE, M0
R, EORRIFH AR CRMMEE:

BEYE: SERASHIT, aRERERSE L8R, TEERR. BRI bE (CSM) HaERRE,
—CSM BHEEMRRERID 9Z 4 Cascade, REERIRIEMEIREGEXI N KX EIAIRR

/] TTEDE

float3 L = normalize(-light.direction.xyz);

float shadow = SampleDirectionalShadow(sample pos);

float phase = HenyeyGreensteinPhase(dot(ray_dir, L), param.anisotropy);
accumulated += light.color * light.intensity * shadow * phase;

AUGR: HREESANE, LERESAITE, BESETARILER I/ (4nr?), BECRNEFES. HTF
HEREE FEoRIANINRRRS -

/] FOGUE

float3 to_light = light.position.xyz - sample_pos;

float dist2 = max(dot(to_light, to_light), le-4);

float3 L = to_light * rsqrt(dist2); // H—4T71h

float attenuation = 1.0 / (4.0 * PI * dist2); // “FiletbEs:

float phase = HenyeyGreensteinPhase(dot(ray_dir, L), param.anisotropy);
accumulated += light.color * light.intensity * attenuation * phase;

IS CIRLIERLA . XBEPR E— TSR E SRR P AR
# p. BiERTMERAE L RAS GBS EINETT RIBER D
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Hrh cos 0 = Wyiey * Dignt = dot(ray_dir,L), g € [-1,1] AZASMESE: g > 0 FRIHEET KE
g~0.7~0.9) , AELFEEEESR,; g = 0 ABZOEUEET, BUAEE, g < 0 NEMAEET.

os BETRE, MHENREIERI: os = 0. - scattering color, RESGET albedo, E = emissive_color -
emissive_intensity BRI, ZEZIRNZE.

=. XERE

L ARFRERRD B

float4 main(float2 uv : TEXCOORDO) : SV_TARGET {

/1 1. KRR SR
float3 scene_color = TextureHandle(param.input_image).Sample2D<float3>(uv);
float depth = TextureHandle(param.depth tex).Sample2D<float>(uv);

/] 2. THEMLTTHAE

float3 camera_pos = lighting data.camera_position;

float3 far_world_pos = WorldPosFromDepth(©.0, uv, lighting data.clip2world);
float3 ray_dir = normalize(far_world pos - camera _pos);

// WorldPosFromDepth: XIVAEE{E N0 G FH) FINDCALAREE T clip2worldididl#i

// far_world_pos - camera_pos B[y MAHHLZE I 1245 3 5 m) 3 s AL R T 1)

/7 3. WiERREAUREE, FASlab Method K42 5

float3 half _size = max(param.volume_size * 0.5, float3(0.01, 0.01, 0.01));
float3 box_min param.volume_center - half_size;

float3 box_max = param.volume_center + half_size;

float t_enter, t_exit;

if (!RayBoxIntersect(camera_pos, ray_dir, box_min, box_max, t_enter, t_exit))

return float4(scene_color, 1.0); // MEEZGLLE, HERFEIR

/1 4. RBFRELRB % (RaRE R E AR LD
float surface_distance = 1e20;
if (depth > 0.9) {
float3 surface_world_pos = WorldPosFromDepth(depth, uv,

lighting_data.clip2world);

surface_distance = distance(surface_world_pos, camera_pos);
}
float t_start = max(t_enter, 0.0);
float t_end = min(t_exit, surface_distance);
if (t_end <= t_start) return float4(scene_color, 1.0);

/1 5. ¥R E#HZE

uint step count = max(param.step count, 1lu);

float step_length = (t_end - t_start) / step_count;

float extinction = max(param.density, 0.0);

float3 sigma_s = extinction * max(param.scattering color, float3(©.0, 0.0,

0.9));

float3 emission = max(param.emissive color, float3(0.0, 0.0, 0.0))
* max(param.emissive intensity, 0.0);

5/9
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/] 6. ESHEIEEE, REEUN O
float transmittance = 1.0;
float3 accumulated = float3(0.0, 0.0, 0.9);

[loop]

for (uint step_index = @; step _index < step count; ++step index) {
float t = t_start + (step_index + ©.5) * step length; // " SyENRAEE
float3 sample_pos = camera_pos + ray_dir * t;

float3 incoming = EvaluateScatteredLight(sample_pos, ray_dir);
float3 source = sigma_s * incoming + emission;

accumulated += transmittance * source * step_length; /] HET DTk
transmittance *= exp(-extinction * step length); // Beer-Lamberti
ik
¥

/] 7. AR BERJER S + RREEEDE
float3 color = scene_color * transmittance + accumulated;
return float4(color, 1.90);

Henyey-Greenstein fB1\7EREL

float HenyeyGreensteinPhase(float cos_theta, float g) {
float g2 = g * g;
float denom = max(1.0 + g2 - 2.0 * g * cos_theta, le-4);
return (1.0 - g2) / (4.0 * PI * denom * sqrt(denom));

EvaluateScatteredLight: B{EIYGREFH

float3 EvaluateScatteredLight(float3 sample_pos, float3 ray_dir) {
ArrayBuffer light_buf = ArrayBuffer(param.light_buf_hdl);
float3 accumulated = float3(0.0, 0.0, 0.90);

[loop]
for (uint light_index = ©; light_index < lighting data.light_count;
++light_index) {
Moer::GLight light = light_buf.Load<Moer: :GLight>(light_index);

if (light.type == Moer::ELightType::Directional) {
/] CFATOG: L ONHEETTIR, JCEREE, A CSMEARY
float3 L = normalize(-light.direction.xyz);
float shadow = SampleDirectionalShadow(sample pos);
float phase = HenyeyGreensteinPhase(dot(ray_dir, L),

param.anisotropy);
accumulated += light.color * light.intensity * shadow * phase;

}
else if (light.type == Moer::ELightType::Point) {

6/9
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/] FOGIR: L BERFE R EAR, PITIRHCEER, ToRRY

float3 to_light = light.position.xyz - sample_pos;

float dist2 = max(dot(to_light, to_light), le-4);

float3 L = to_light * rsqrt(dist2); // H—4T71m
float attenuation = 1.0 / (4.0 * PI * dist2); // “FJiletbEm:
float phase = HenyeyGreensteinPhase(dot(ray_dir, L),

param.anisotropy);

accumulated += light.color * light.intensity * attenuation * phase;

}

return accumulated;

CSM T3 a5 EhRs EiE

float SampleDirectionalShadow(float3 world pos) {

/7 AFCSMELRIN AT SR 52
if (lighting_data.shadow_map_mode != Moer::EShadowMapMode: :CSM

&& lighting data.shadow_map_mode != Moer::EShadowMapMode: :CSM_AUTO)

return 1.0;

/1 RYERAE s A0 B R B A B X L (1) Cas cad e 2 Ik

float pixel_view z = 0.0;

2026-07-20

int cascade_index = get cascade_index(lighting data, world_pos, pixel view z);

if (cascade_index < @) return 1.0; // &@WHrEHKBIEH

/1 PRI R BB IR ) I R P 1)
float4 shadow_clip_pos = mul(

lighting data.world2shadow_clip[cascade_index], float4(world pos, 1.0));

float3 shadow ndc_pos = shadow_clip pos.xyz / shadow_clip pos.w;
float2 shadow_uv = float2(

shadow_ndc_pos.x * 0.5 + 0.5,

1.0 - (shadow_ndc_pos.y * 0.5 + 0.5));

/7 VEFERS A i RS2 I PG A XS e e B
bool in_bounds = shadow_uv.x >= 0.0 & & shadow_uv.x <= 1.0

&& shadow_uv.y >= 0.0 && shadow_uv.y <= 1.0

&& shadow ndc_pos.z >= 0.0 & & shadow_ndc _pos.z <= 1.0;
if (!in_bounds) return 1.0;

// Reverse-z IRELLUAEL: AFMEIRFE B KRR RAT AL T84S X 45
float stored_depth = TextureHandle(
lighting data.cascade shadow_map[cascade_index]).Sample2D<float>

(shadow_uv);

const float shadow_bias = 3e-4;
return stored _depth > shadow _ndc_pos.z + shadow bias ? 0.0 : 1.0;

U, THEfESR
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51 MoerEditor - o X
File: [Sponza.gitf] Render Method: [Raster] Window
X ¥ [Configs

Infos:
FPS:77.2
Frame Time: 13.0 ms
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# | MoerEditor
File: [Sponza.gitf] Render Method: [Raster] Window
¥ Game X ¥ Configs

Active Main Camera Default ¥ Style

> Camera
> Remote Module: [Running]
¥ Raster Settings
» Output: [tonemapping_output]
» Geometry & Culling
» Shading: [Default PBR (GAMES202)]
» Probe Gl: [Enable]
» Tonemapping
» Bloom: [Enable]
» Shadow: [CSM]
» Ambient Occlusion: [RTAO]
¥ SSR: [Disable]

¥ Local Volumetric Fog: [Disable]
Enable Local Fog
0.00/ 3.001 0.00( Box Center
20.01 20.0 20.0 Box Size

@180 Density
184 209 255 [ scattering Color
B o000 Emissive Intensity

0 0 o0 Emissive Color
» Cooperative Ops: [Disable]
> Skybox
» Denoiser: [None]
» Anti-Aliasing: [SMAA 1x]
» Debug
Infos:
FPs:78.9
Frame Time: 12.7 ms
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