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路路⾯面特性对投影灯光学效果的影响
Influence of Road reflectivity Properties on 

Projection Pattern’s Visual Effect
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背景 Background

➢ 投影灯应⽤用场景 
    Applications of projection lamp

图⽚片来源 Source：DVN or ISAL
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亮度 Luminance

➢ ⼈人眼看到的是亮度，⽽而不不是照度
     It’s luminance not illuminance that can be received into human’s eyes.  

➢ 亮度与路路⾯面反射特性有关
     the luminance is related to the road reflectivity characteristics.

照度：接收到的光

Illuminance: Received light

eye

亮度：反射出的光  

Luminance: Reflected light
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路路⾯面概况 Road overview

➢ 路路⾯面种类：⽔水泥泥路路⾯面、沥⻘青路路⾯面 Road classification: cement and asphalt road 

➢ 城市道路路、⾼高速公路路、主⼲干道以沥⻘青路路为主，乡村公路路以⽔水泥泥路路居多
     City road, highway and main road are mainly asphalt while the country road is cement 

➢ 沥⻘青路路优点：反射率低（30%!5%）、噪声⼩小、韧性好、更更防滑、易易维护
     Advantages of asphalt road: low reflectivity, low noise, non-slip, easy maintenance
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➢ ⼊入射⻆角 incident angle γ 
➢ 观察⻆角度 View angle：α=1°  

Class Table
Name S1 range Name S1

RⅠ S1<0.42 R1 0.25
RⅡ 0.42≤S1<0.85 R2 0.58
RⅢ 0.85≤S1<1.35 R3 1.11
RⅣ 1.35≤S1 R4 1.55

Class Table
Name S1 range Name S1

WⅠ S1<4.5 W1 3.2
WⅡ 4.5≤S1<7.2 W2 5.7
WⅢ 7.2≤S1<9.8 W3 8.7
WⅣ 19.8≤S1<12 W4 10.9

➢ 路路⾯面按S1(表征光泽度)分类：⼲干路路⾯面R、湿路路⾯面W 
     Classified according to S1 (as gloss): dry road R series, wet road W series

From CIE标准路路⾯面 CIE-144-2001

路路⾯面研究 Road study



DVN-Shanghai 2019, April 24-25, 2019
 7

路路⾯面研究 Road study

➢  
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Class Table
Name S1 range Name S1

RⅠ S1<0.42 R1 0.25
RⅡ 0.42≤S1<0.85 R2 0.58
RⅢ 0.85≤S1<1.35 R3 1.11
RⅣ 1.35≤S1 R4 1.55

路路⾯面研究 Road study

➢ R路路⾯面，r’随β、γ的变化关系
     Relation between r’ and β、γ 

70°

45°
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路路⾯面研究 Road study

➢ W路路⾯面，r’随β、γ的变化关系
     Relation between r’ and β、γ

Class Table
Name S1 range Name S1

WⅠ S1<4.5 W1 3.2
WⅡ 4.5≤S1<7.2 W2 5.7
WⅢ 7.2≤S1<9.8 W3 8.7
WⅣ 19.8≤S1<12 W4 10.9

30°

45°
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路路⾯面研究 Road study

➢ ⽐比值随 γ 的变化关系
     Relation between the ratio and γ 
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沥⻘青路路⾯面样品实测 BRDF test

Asphalt road.brdf

➢ 样品⽂文件 Material file:

75°

reflectivity<3%

➢ β=0°处的反射率⼤大约是β=90°的25倍；

➢ β=180°处的反射率⼤大约是β=90°的4倍。
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反射特性及影响 Characteristics and influence 

特点
Characteristics

影响
Influence

总反射率低
Low reflectivity

灯具效率低
Low efficiency 

当γ<50°时，r’⼏几乎不不变
When γ<50°，r’is almost the same

不不必考虑不不同观察⻆角度的亮度差别
No need to consider the luminance difference 
between different viewing angles

当γ>50°时，r’(β=0°)r’(β=90°) ， 

r’(β=180°)>r’(β=90°)

要考虑不不同观察⻆角度的亮度差别，严重的会带来眩光
⻛风险
Need to consider the luminance difference between 
different viewing angles, and risk of glare
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讨论 Discussion

• 路路⾯面应该按何种光泽度设计？

     Which type of road used for design? 

• 观察者的位置如何考虑？

     Where is the viewer? 

• A点和B点的亮度如何做到⼀一致？

     How to keep the luminance of A and B  

     uniform?

A

B
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