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Simulation of Phenomenon of Petroleum Spill Based on Unity Shader

LIU Xian-mei,GE Hao-tian,ZHAO Ya
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Abstract; In order to simulate the unexpected situation in the process of petroleum production, the emergency simulation system comes
into being. The reality of simulation in the scene of the system is quite important in the emergency simulation system. With the
continuous development of hardware, significant improvement in performance and rapid development in programmable ability of GPU
(graphics processing unit) , developers can use the programmable Shader to develop more high —quality, realistic effects. Aiming at
petroleum leakage phenomenon to simulate in petroleum spill emergency training , we design and construct a three—dimensional model to
simulate the main body of petroleum spill. In the Unity platform,the Unity Shader encapsulating Unity for programmable Shader is
applied. Firstly,the texture switching method is used to simulate the flow effect of petroleum leakage. Then,aiming at the problem that
the texture switching method cannot simulate the reflection and refraction effect,a noise—based method is designed to simulate not only

the flow effect of petroleum,but also the reflection and refraction effect in the flow process, which greatly improves the sense of reality.
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_WaterTex (" KL " ,2D) = " white" | |

_XSpeed (" X #7710 (SR S E" .

Range(-10,10) )=1

_YSpeed("Y HHy In] U BCERIR SR SE" .

Range(-10,10))=1
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fixed xValue =_XSpeed * _Time;

fixed yValue=_YSpeed * _Time;

UV+=fixed2 ( xValue,yValue) ;

half4 c=tex2D(_WaterTex,UV) ;

0. Albedo=c. rgb;
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v2f vert(appdata v)

{ 0. vertex = UnityObjectToClipPos( v. vertex ) ;
0. uv=TRANSFORM_TEX(v. uv,_MainTex) ;

}
TER ToE (b, SR M A B 5 6 10 21K
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fixed4 frag(v2f i) .SV_Target|

fixed4 noise_col = tex2D ( _NoiseTex, i. uv + fixed2 ( _Time.
y * _XSpeed, 0) ) ;

fixed uOffset =noise_col. r;

fixed vOffset=noise_col. r;
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fixed4 col = tex2D ( _MainTex, i. uv+ _ Intensity * fixed2
(uOffset, vOffset) ) ;
UNITY_APPLY_FOG (i. fogCoord, col) ;}
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