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株式会社ロゴスコープは、デジタルシネマ映像制作における撮影・編集・VFX・上映に関するワークフ
ロー構築およびコンサルティングを行っている。とりわけ ACES規格に準拠したシーンリニアワークフ
ロー、 BT.2020規格を土台とした認知に基づく映像の高リアリティ化を進めている。最近では 360 度映
像を代表とする、一人称視点映像におけるストーリーテリングである Virtual Reality Cinema の表現基盤を

形作り始めている。また設立以来、博物館における収蔵品のデジタル化・デジタル情報の可視化にも取
り組んでいる。

1.Scene-linear Workflow/ACES

2.BT.2020 / UHDTV in Reality

3.Narratives on VR

4.Virtual Human Projects



Color Management in Unity

株式会社ロゴスコープ 代表取締役/テクニカル・アーティスト 亀村文彦
2017/11/07@KMD 



Motivation

1. Scene-linear Workflow

2. HDR Lighting

3. PBR(Physically-based Rendering)

4. Post-effects(Tone-mapping, Color-grading, etc)

Photorealistic CG Rendering
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Luminance and Code Value taken by a Digital Camera.

輝度 コード値

4 42 

10 64 

20 88 

37 118 

58 146 

88 177 

8-bit 10-bit 12-bit 16-bit

ビット深度 28 210 212 216

階調数 256 1024 4096 65536

88
nit

58
nit

37
nit

20
nit

10
nit

4
nit

Code Value

RGB 0-255

What is a Linearity of a Image

cd/m2 = nit = 輝度



Non-Linear
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Linearize

𝑂𝑢𝑡𝑝𝑢𝑡 = 𝐼𝑛𝑝𝑢𝑡𝑔𝑎𝑚𝑚𝑎
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Gamma Correction

2倍

x2

輝度 コード値 ガンマ処理後

4 42 1764 

10 64 4096 

20 88 7744 

37 118 13924 

58 146 21316 

88 177 31329 

𝑂𝑢𝑡𝑝𝑢𝑡 = 𝐼𝑛𝑝𝑢𝑡𝑔𝑎𝑚𝑚𝑎

4096 = 642

7744 = 882



正規化された

コード値

4 0.03 

10 0.06 

20 0.12 

37 0.21 

58 0.33 

88 0.48 

x2

x2

Gamma Correction
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Gain Process

Gain = Multiply, Exposure,  RGB Gain = Mulitply, Whitebalance

2倍

2倍

標準露出
x1.68ゲイ

ン

4 0.03 0.05 

10 0.06 0.11 

20 0.12 0.20 

37 0.21 0.36 

58 0.33 0.55 

88 0.48 0.81 Luminance(cd/m2)

Normalized

Value



RAW Shooting



RAW Shooting
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Free RAW Camera Apps for Shooting 

MuseCam

https://itunes.apple.com/us/app/musecam-edit-photos-manual-camera/id1047340501?mt=8



Free RAW Camera Apps for Shooting 



Free RAW Camera Apps for Shooting 

21cm

29.7cm

A4 Paper

6.5cm

10cm



Tilt

Distance

Height

The 6 external parameters of the camera（Position[X, Y, Z], Rotation[X, Y, Z] ）

Internal parameters of the camera （Focal Legth, Sensor Size, Field of View, Optical Axis)

Focal length and sensor 
size or FOV

Camera Calibration

Record a camera data in a shooting.



Linear RAW Developing



RAW Develop Apps for Scene-linear Workflow

http://rawtherapee.com/



RAW Develop Apps for Scene-linear Workflow

・Import camera metadata (focal length)



RAW Develop Apps for Scene-linear Workflow



RAW Develop Apps for Scene-linear Workflow



RAW Develop Apps for Scene-linear Workflow



RAW Develop Apps for Scene-linear Workflow



RAW Develop Apps for Scene-linear Workflow



RAW Develop Apps for Scene-linear Workflow



360 HDR Bracket Shooting



360 HDR Bracket Apps

RICOH THETA S

https://itunes.apple.com/jp/app/id1023254741



360 HDR Bracket Shooting Apps
RICOH THETA S

https://itunes.apple.com/jp/app/id1023254741

・Change the mode to Multi bracket shooting



360 HDR Bracket Shooting Apps
RICOH THETA S

https://itunes.apple.com/jp/app/id1023254741

1/6400, 1/3200, 1/1600, 1/800, 

1/400, 1/200, 1/100, 1/50, 1/25, 1/13

・Set the 10 step bracket shooting from 1/6400 to 1/50.



High Dynamic Range Image (HDRI) for Lighting



HDRI for Lighting
MuseCam

https://itunes.apple.com/us/app/musecam-edit-photos-manual-camera/id1047340501?mt=8



HDRI for Lighting



HDRI for Lighting



HDRI for Lighting

Adjust the exposure for a correct viewing.



HDRI for Lighting



HDRI for Lighting



HDRI for Lighting



HDRI for Lighting



RAW Develop Apps for Scene-linear Workflow



Unity Project



Create Project



Check your Unity version.

Unity

Go to updates for those of 2017.2 or less.



Project Settings

Set linear workflow from legacy workflow.



Unity

1. Create Folder in “Assets Folder”.

2. Name it “textures”. 

3. Drag and Drop hdri and backplate.



Scenes

1. “ File/Save Scenes” to save your scene.

2. Give it your favorite name.



Environment Light Settings(Skybox)



Environment Light Settings(Skybox)

1. Set your HDRI Texture Shape to Cube.

2. Uncheck “sRGB(Color Texture)”.

3. Apply and bake the settings to the texture.

4. Unity convert the OpenEXR texture file to 

internal format.



Environment Light Settings(Skybox)

1. Create Folder in “Assets Folder”.

2. Name it “materials”. 

3. Create “Material” into “Assets/materials” Folder.

4. Name it “ Skybox_favorite name”.

5. Asign “SkyBox/Cubemap Shader” to Skybox 

Material.

Directory Structure: 

Assets - textures

- materials



1. Asign “hdri.exr” texture to “Cube map(HDR)”.

2. Asign SkyBox_Parking to 

“Lighting/Environment/Skybox Material”.

3. Disable “Directional Light”

Environment Light Settings(Skybox)



1. Asign “SkyBox_yourName” Material to 

“Lighting/Environment/Skybox Material”.

2. Disable “Directional Light”

3. Appear the Skybox background image in the 

scene view.

Environment Light Settings(Skybox)



Background Image Settings



Background Image Settings

1. Set your backplate Texture Shape to “Sprite (2D and 

UI)”.

2. Check “sRGB(Color Texture)”.

3. Apply and bake the settings to the texture.

4. Unity convert the texture file to internal format.



Background Image Settings

1. Create “2D Object/Sprite”.

2. Name it “Sprite_Background”.

3. Asign “backplate” Texture to “Sprite Renderer /Sprite”.

4. Appear the backplate image in the scene view.

Sprite
《背景と独立に動く図形》.



Background Image Settings

1. Add User Layer.

2. Name it “Background Layer”.

3. Set the Layer of Sprite_Background to “Background 

Layer”.



Background Image Settings

1. Create “Camera”.

2. Name it “Camera_Background”.

3. Set the parameters according to the screen capture on 

the right.

4. Move the “Sprite_Background” to project the image on 

the sprite surface.



Background Image Settings

1. Set the “Main Camera” parameters according to 

the screen capture on the right.

2. Main Camera has a perspective view for a 

scene rendering. Camera_Background has a 

orthographic projection for a background 

rendering.



Camera Calibration



Tilt

Distance

Height

The 6 external parameters of the camera（Position[X, Y, Z], Rotation[X, Y, Z] ）

Internal parameters of the camera （Focal Legth, Sensor Size, Field of View, Optical Axis)

Focal length and sensor 
size or FOV

Camera Calibration

Record a camera data in a shooting.



Camera Calibration

1. Create “Material” in the material folder.

2. Name it “Material_Paper”.

3. Create “3D Object/Plane” in the Hierarchy.

4. Name it “Plane_Paper”.

5. Drag & Drop “Material_Paper” to the Plane in 

the scene view.

6. Set the scale parameter of “Plane_Paper”(A4 

29.7x21cm).

7. Move the Paper to the Origin [0, 0, 0].



Camera Calibration

1. Set the Shader of “Material_Paper” to 

“Standard”

2. Set the material parameters.

3. Appear the red paper object with transparent.



Camera Calibration

1. Background image was taken by the 28 mm 

focal length.

2. Unity has only the Vertical Field of View.

focal_length = 28

sensor_width = 36

aspect_ratio = 1920/1080

horizontal_fov = DEGREES(2*ATAN(sensor_width/(2*focal_length))), 2)

vertical_fov = horizontal_fov / aspect_ratio

vertical_fov = 39.76

Calculation of the vertical FOV.



Camera Calibration

1. Set the appropriate 6 parameters of the Main 

Camera.(Rotation [ X, Y, Z ] and Position [ X, Y, Z ])



Material



Material
1. Create “Material” in the material folder.

2. Name it “Material_Colorchart”.

3. Create “3D Object/Quad” in the Hierarchy.

4. Name it “Quad_Chart”

5. Drag & Drop “Material_Colorchart” to the Quad in the 

scene view.

6. Set the scale parameter of “Quad_Chart”.

7. Move the Quad next to color chart image in Game 

view.



Material

1. Set the Shader of “Material_Colorchart” to 

“Standard(Specular setup)”.

2. Import “chart.tif” texture to “Albedo” map.

3. Appear the color chart rendering image in the Game 

view.



Material

1. Set the Shader of “Material_Paper” to “Standard”.



Render Quality Control



Metalic Workflow

1. Create “Material” in the material folder.

2. Name it “Material_Metalic”.

3. Create “3D Object/Sphere” in the Hierarchy.

4. Name it “Sphere_Metal”

5. Drag & Drop “Material_Metalic” to the Sphere in the 

scene view.

6. Set the scale parameter of  the Sphere.

7. Move the Sphere in Game view.



Specular Workflow

1. Create “Material” in the material folder.

2. Name it “Material_Specular”.

3. Create “3D Object/Sphere” in the Hierarchy.

4. Name it “Sphere_Specular”

5. Drag & Drop “Material_Specular” to the Sphere in the 

scene view.

6. Set the scale parameter of  the Sphere.

7. Move the Sphere in Game view.



Specular Workflow

1. Enable the checkbox of the every object light map 

parameter.



Reflection Settings

1. Create two “Light/Reflection Probe” in the Hierarchy.

2. Change the “Box Size” parameter.



Reflection Settings

1. Set the “Bounces” parameter to 2.



Post-processing



Post-processing Plug-ins



Post-processing Plug-ins



Post-processing Plug-ins


