Public Sub Draw_Perspective_Correct_Texture_Map_Triangle(ByVal X1 As Single, ByVal Y1 As Single, ByVal Z1 As Single, ByVal X2 As Single, ByVal Y2 As Single, ByVal Z2 As Single, ByVal X3 As Single, ByVal Y3 As Single, ByVal Z3 As Single, ByVal U1 As Single, ByVal V1 As Single, ByVal U2 As Single, ByVal V2 As Single, ByVal U3 As Single, ByVal V3 As Single)





    On Error Resume Next





    Const FLAT_TOP As Byte = 0


    Const FLAT_BOTTOM As Byte = 1


    Const GENERAL_TRIANGLE As Byte = 2


    


    Const LEFT_HAND_SIDE As Byte = 0


    Const RIGHT_HAND_SIDE As Byte = 1


    


    Dim Delta As New Point3D


    Dim Delta_X_Left As Single, Delta_X_Right As Single


    Dim Delta_Y_Left As Single, Delta_Y_Right As Single


    


    Dim Left_Slope As Single, Right_Slope As Single


    Dim Left_Slope_X As Single, Right_Slope_X As Single


    


    Dim Starting_Point_X As Single, Ending_Point_X As Single


    Dim Starting_Point_Y As Long, Ending_Point_Y As Long


    


    Dim Restarting_Point_Y As Long


    


    Dim Temperary_X As Single, Temperary_Y As Single, Temperary_Z As Single


    Dim Temperary As Single





    Dim Triangle_Type As Byte


    


    Dim Change_In_Slope As Byte


    


    Dim U As Single, V As Single, Z As Single


    


    Dim Delta_U As Single, Delta_V As Single, Delta_Z As Single


    


    Dim Delta_U_Left As Single, Delta_U_Right As Single


    Dim Delta_V_Left As Single, Delta_V_Right As Single


   


    Dim Starting_Point_U As Single, Ending_Point_U As Single


    Dim Starting_Point_V As Single, Ending_Point_V As Single


    


    Dim Left_Slope_U As Single, Right_Slope_U As Single


    Dim Left_Slope_V As Single, Right_Slope_V As Single


    


    Dim Temperary_U As Single, Temperary_V As Single


    


    Dim Delta_Z_Left As Single, Delta_Z_Right As Single


    


    Dim Starting_Point_Z As Single, Ending_Point_Z As Single


    


    Dim Left_Slope_Z As Single, Right_Slope_Z As Single


    


    Dim Color As New RGB_Color


    


    Dim New_U As Single, New_V As Single


   


    If (X1 = X2 And X2 = X3) Or (Y1 = Y2 And Y2 = Y3) Then Exit Sub





    If Y2 < Y1 Then


    


        Temperary_X = X2


        Temperary_Y = Y2


        Temperary_Z = Z2


        Temperary_U = U2


        Temperary_V = V2


        X2 = X1


        Y2 = Y1


        Z2 = Z1


        U2 = U1


        V2 = V1


        X1 = Temperary_X


        Y1 = Temperary_Y


        Z1 = Temperary_Z


        U1 = Temperary_U


        V1 = Temperary_V


        


    End If


    


    If Y3 < Y1 Then


    


        Temperary_X = X3


        Temperary_Y = Y3


        Temperary_Z = Z3


        Temperary_U = U3


        Temperary_V = V3


        X3 = X1


        Y3 = Y1


        Z3 = Z1


        U3 = U1


        V3 = V1


        X1 = Temperary_X


        Y1 = Temperary_Y


        Z1 = Temperary_Z


        U1 = Temperary_U


        V1 = Temperary_V


        


    End If


    


    If Y3 < Y2 Then


    


        Temperary_X = X3


        Temperary_Y = Y3


        Temperary_Z = Z3


        Temperary_U = U3


        Temperary_V = V3


        X3 = X2


        Y3 = Y2


        Z3 = Z2


        U3 = U2


        V3 = V2


        X2 = Temperary_X


        Y2 = Temperary_Y


        Z2 = Temperary_Z


        U2 = Temperary_U


        V2 = Temperary_V


        


    End If


    


    If Y1 = Y2 Then


    


        If X2 < X1 Then


        


            Temperary_X = X2


            Temperary_Z = Z2


            Temperary_U = U2


            Temperary_V = V2


            X2 = X1


            Z2 = Z1


            U2 = U1


            V2 = V1


            X1 = Temperary_X


            Z1 = Temperary_Z


            U1 = Temperary_U


            V1 = Temperary_V


            


        End If


        


        Triangle_Type = FLAT_TOP





    ElseIf Y2 = Y3 Then


    


        If X3 < X2 Then


            


            Temperary_X = X2


            Temperary_Z = Z2


            Temperary_U = U2


            Temperary_V = V2


            X2 = X3


            Z2 = Z3


            U2 = U3


            V2 = V3


            X3 = Temperary_X


            Z3 = Temperary_Z


            U3 = Temperary_U


            V3 = Temperary_V


        


        End If


        


        Triangle_Type = FLAT_BOTTOM


        


    Else


    


        Triangle_Type = GENERAL_TRIANGLE


        


    End If


    


    If Z1 <> 0 Then


            


        U1 = U1 / Z1


        V1 = V1 / Z1


        Z1 = 1 / Z1


        


    Else


            


        U1 = 0


        V1 = 0


        Z1 = 0


            


    End If


            


    If Z2 <> 0 Then


            


        U2 = U2 / Z2


        V2 = V2 / Z2


        Z2 = 1 / Z2


            


    Else


            


        U2 = 0


        V2 = 0


        Z2 = 0


            


    End If


            


    If Z3 <> 0 Then


            


        U3 = U3 / Z3


        V3 = V3 / Z3


        Z3 = 1 / Z3


            


    Else


            


        U3 = 0


        V3 = 0


        Z3 = 0


            


    End If


    


    If Triangle_Type <> GENERAL_TRIANGLE Then





        If Triangle_Type = FLAT_TOP Then


            


            Delta.Y = (Y3 - Y1)





            If Delta.Y <> 0 Then


        


                Left_Slope_X = (X3 - X1) / Delta.Y


                Right_Slope_X = (X3 - X2) / Delta.Y


            


                Left_Slope_U = (U3 - U1) / Delta.Y


                Right_Slope_U = (U3 - U2) / Delta.Y


                


                Left_Slope_V = (V3 - V1) / Delta.Y


                Right_Slope_V = (V3 - V2) / Delta.Y


                


                Left_Slope_Z = (Z3 - Z1) / Delta.Y


                Right_Slope_Z = (Z3 - Z2) / Delta.Y


            


            Else


        


                Left_Slope_X = 0


                Right_Slope_X = 0


                


                Left_Slope_U = 0


                Right_Slope_U = 0


                


                Left_Slope_V = 0


                Right_Slope_V = 0


                


                Left_Slope_Z = 0


                Right_Slope_Z = 0


                


            End If


            


            Starting_Point_X = X1


            Ending_Point_X = X2





            Starting_Point_Y = Ceil(Y1)


            Ending_Point_Y = Ceil(Y3) - 1


            


            'Starting_Point_X = Starting_Point_X + Left_Slope_X * (Starting_Point_Y - Y1)


            'Ending_Point_X = Ending_Point_X + Right_Slope_X * (Starting_Point_Y - Y1)


            


            Starting_Point_U = U1


            Ending_Point_U = U2


            


            Starting_Point_V = V1


            Ending_Point_V = V2


            


            Starting_Point_Z = Z1


            Ending_Point_Z = Z2





        ElseIf Triangle_Type = FLAT_BOTTOM Then





            Delta.Y = (Y2 - Y1)





            If Delta.Y <> 0 Then


        


                Left_Slope_X = (X2 - X1) / Delta.Y


                Right_Slope_X = (X3 - X1) / Delta.Y


                


                Left_Slope_U = (U2 - U1) / Delta.Y


                Right_Slope_U = (U3 - U1) / Delta.Y


                


                Left_Slope_V = (V2 - V1) / Delta.Y


                Right_Slope_V = (V3 - V1) / Delta.Y


                


                Left_Slope_Z = (Z2 - Z1) / Delta.Y


                Right_Slope_Z = (Z3 - Z1) / Delta.Y





            Else


        


                Left_Slope_X = 0


                Right_Slope_X = 0


                


                Left_Slope_U = 0


                Right_Slope_U = 0


                


                Left_Slope_V = 0


                Right_Slope_V = 0


                


                Left_Slope_Z = 0


                Right_Slope_Z = 0


        


            End If


            


            Starting_Point_X = X1


            Ending_Point_X = X1


    


            Starting_Point_Y = Ceil(Y1)


            Ending_Point_Y = Ceil(Y3) - 1


            


            'Starting_Point_X = Starting_Point_X + Left_Slope_X * (Starting_Point_Y - Y1)


            'Ending_Point_X = Ending_Point_X + Right_Slope_X * (Starting_Point_Y - Y1)


            


            Starting_Point_U = U1


            Ending_Point_U = U1


            


            Starting_Point_V = V1


            Ending_Point_V = V1


            


            Starting_Point_Z = Z1


            Ending_Point_Z = Z1


    


        End If


        


        For Y = Starting_Point_Y To Ending_Point_Y


        


            Delta.X = ((Ceil(Ending_Point_X) - 1) - Ceil(Starting_Point_X))


            'Delta.X = (Ending_Point_X - Starting_Point_X)


            


            U = Starting_Point_U


            V = Starting_Point_V


            Z = Starting_Point_Z


            


            If Delta.X <> 0 Then


            


                Delta_U = (Ending_Point_U - Starting_Point_U) / Delta.X


                Delta_V = (Ending_Point_V - Starting_Point_V) / Delta.X


                Delta_Z = (Ending_Point_Z - Starting_Point_Z) / Delta.X


                


            Else


            


                Delta_U = (Ending_Point_U - Starting_Point_U)


                Delta_V = (Ending_Point_V - Starting_Point_V)


                Delta_Z = (Ending_Point_Z - Starting_Point_Z)


            


            End If


            


            For X = Ceil(Starting_Point_X) To Ceil(Ending_Point_X) - 1


            


                New_U = (U / Z)


                New_V = (V / Z)


                


                'Draw_Pixel Int(X), Int(Y), Main.Picture1.Point(New_U, New_V)


                Draw_Pixel X, Y, RGB(Texture_Red_Look_Up_Table(New_U, New_V), Texture_Green_Look_Up_Table(New_U, New_V), Texture_Blue_Look_Up_Table(New_U, New_V))


                


                U = U + Delta_U


                V = V + Delta_V


                Z = Z + Delta_Z


                


            Next X


            


            Starting_Point_X = Starting_Point_X + Left_Slope_X


            Ending_Point_X = Ending_Point_X + Right_Slope_X


            


            Starting_Point_U = Starting_Point_U + Left_Slope_U


            Ending_Point_U = Ending_Point_U + Right_Slope_U


            


            Starting_Point_V = Starting_Point_V + Left_Slope_V


            Ending_Point_V = Ending_Point_V + Right_Slope_V


            


            Starting_Point_Z = Starting_Point_Z + Left_Slope_Z


            Ending_Point_Z = Ending_Point_Z + Right_Slope_Z


        


        Next Y


        


    ElseIf Triangle_Type = GENERAL_TRIANGLE Then


    


        Delta.X = X2 - X1


        Delta.Y = Y2 - Y1


        


        If Delta.Y <> 0 Then


        


            Left_Slope = Delta.X / Delta.Y


        


        Else


        


            Left_Slope = 0


            


        End If


        


        Delta.X = X3 - X1


        Delta.Y = Y3 - Y1


        


        If Delta.Y <> 0 Then


        


            Right_Slope = Delta.X / Delta.Y


        


        Else


        


            Right_Slope = 0


            


        End If


        


        If Left_Slope < Right_Slope Then


        


            Delta_Y_Left = (Y2 - Y1)


            


            Delta_Y_Right = (Y3 - Y1)


            


            Delta_X_Left = (X2 - X1)


            


            Delta_X_Right = (X3 - X1)


            


            Delta_U_Left = (U2 - U1)


            


            Delta_U_Right = (U3 - U1)


            


            Delta_V_Left = (V2 - V1)


            


            Delta_V_Right = (V3 - V1)


            


            Delta_Z_Left = (Z2 - Z1)


            


            Delta_Z_Right = (Z3 - Z1)


            


            Change_In_Slope = LEFT_HAND_SIDE


            


        Else


        


            Delta_Y_Left = (Y3 - Y1)


            


            Delta_Y_Right = (Y2 - Y1)


            


            Delta_X_Left = (X3 - X1)


            


            Delta_X_Right = (X2 - X1)


        


            Delta_U_Left = (U3 - U1)


            


            Delta_U_Right = (U2 - U1)


            


            Delta_V_Left = (V3 - V1)


            


            Delta_V_Right = (V2 - V1)


            


            Delta_Z_Left = (Z3 - Z1)


            


            Delta_Z_Right = (Z2 - Z1)


        


            Change_In_Slope = RIGHT_HAND_SIDE


        


        End If


        


        If Delta_Y_Left <> 0 Then


            


            Left_Slope_X = Delta_X_Left / Delta_Y_Left


            Left_Slope_U = Delta_U_Left / Delta_Y_Left


            Left_Slope_V = Delta_V_Left / Delta_Y_Left


            Left_Slope_Z = Delta_Z_Left / Delta_Y_Left


                 


        Else


            


            Left_Slope_X = 0


            Left_Slope_U = 0


            Left_Slope_V = 0


            Left_Slope_Z = 0


                


        End If


            


        If Delta_Y_Right <> 0 Then


            


            Right_Slope_X = Delta_X_Right / Delta_Y_Right


            Right_Slope_U = Delta_U_Right / Delta_Y_Right


            Right_Slope_V = Delta_V_Right / Delta_Y_Right


            Right_Slope_Z = Delta_Z_Right / Delta_Y_Right


                 


        Else


            


            Right_Slope_X = 0


            Right_Slope_U = 0


            Right_Slope_V = 0


            Right_Slope_Z = 0


                


        End If





        Restarting_Point_Y = Ceil(Y2) - 1


        


        Starting_Point_X = X1


        Ending_Point_X = X1


        


        Starting_Point_Y = Ceil(Y1)


        Ending_Point_Y = Ceil(Y3) - 1


        


        'Starting_Point_X = Starting_Point_X + Left_Slope_X * (Starting_Point_Y - Y1)


        'Ending_Point_X = Ending_Point_X + Right_Slope_X * (Starting_Point_Y - Y1)


        


        Starting_Point_U = U1


        Ending_Point_U = U1


            


        Starting_Point_V = V1


        Ending_Point_V = V1


        


        Starting_Point_Z = Z1


        Ending_Point_Z = Z1


        


        For Y = Starting_Point_Y To Restarting_Point_Y


        


            Delta.X = ((Ceil(Ending_Point_X) - 1) - Ceil(Starting_Point_X))


            'Delta.X = (Ending_Point_X - Starting_Point_X)


            


            U = Starting_Point_U


            V = Starting_Point_V


            Z = Starting_Point_Z


            


            If Delta.X <> 0 Then


            


                Delta_U = (Ending_Point_U - Starting_Point_U) / Delta.X


                Delta_V = (Ending_Point_V - Starting_Point_V) / Delta.X


                Delta_Z = (Ending_Point_Z - Starting_Point_Z) / Delta.X


                


            Else


            


                Delta_U = (Ending_Point_U - Starting_Point_U)


                Delta_V = (Ending_Point_V - Starting_Point_V)


                Delta_Z = (Ending_Point_Z - Starting_Point_Z)


            


            End If


        


            For X = Ceil(Starting_Point_X) To Ceil(Ending_Point_X) - 1


                


                New_U = (U / Z)


                New_V = (V / Z)


                


                'Draw_Pixel Int(X), Int(Y), Main.Picture1.Point(New_U, New_V)


                Draw_Pixel X, Y, RGB(Texture_Red_Look_Up_Table(New_U, New_V), Texture_Green_Look_Up_Table(New_U, New_V), Texture_Blue_Look_Up_Table(New_U, New_V))


            


                U = U + Delta_U


                V = V + Delta_V


                Z = Z + Delta_Z


                


            Next X


        


            Starting_Point_X = Starting_Point_X + Left_Slope_X


            Ending_Point_X = Ending_Point_X + Right_Slope_X


            


            Starting_Point_U = Starting_Point_U + Left_Slope_U


            Ending_Point_U = Ending_Point_U + Right_Slope_U


            


            Starting_Point_V = Starting_Point_V + Left_Slope_V


            Ending_Point_V = Ending_Point_V + Right_Slope_V


            


            Starting_Point_Z = Starting_Point_Z + Left_Slope_Z


            Ending_Point_Z = Ending_Point_Z + Right_Slope_Z


        


        Next Y


        


        If Change_In_Slope = LEFT_HAND_SIDE Then


        


            Delta_Y_Left = (Y3 - Y2)


        


            Delta_X_Left = (X3 - X2)


            


            Delta_U_Left = (U3 - U2)


            


            Delta_V_Left = (V3 - V2)


            


            Delta_Z_Left = (Z3 - Z2)


            


            If Delta_Y_Left <> 0 Then


            


                Left_Slope_X = Delta_X_Left / Delta_Y_Left


                Left_Slope_U = Delta_U_Left / Delta_Y_Left


                Left_Slope_V = Delta_V_Left / Delta_Y_Left


                Left_Slope_Z = Delta_Z_Left / Delta_Y_Left


                 


            Else


            


                Left_Slope_X = 0


                Left_Slope_U = 0


                Left_Slope_V = 0


                Left_Slope_Z = 0


                


            End If


            


            Starting_Point_X = X2


            Starting_Point_Y = Ceil(Y2)


            'Starting_Point_X = Starting_Point_X + Left_Slope_X * (Starting_Point_Y - Y2)


            Starting_Point_U = U2


            Starting_Point_V = V2


            Starting_Point_Z = Z2


        


        ElseIf Change_In_Slope = RIGHT_HAND_SIDE Then


        


            Delta_Y_Right = (Y3 - Y2)


        


            Delta_X_Right = (X3 - X2)


            


            Delta_U_Right = (U3 - U2)


            


            Delta_V_Right = (V3 - V2)


            


            Delta_Z_Right = (Z3 - Z2)


            


            If Delta_Y_Right <> 0 Then


            


                Right_Slope_X = Delta_X_Right / Delta_Y_Right


                Right_Slope_U = Delta_U_Right / Delta_Y_Right


                Right_Slope_V = Delta_V_Right / Delta_Y_Right


                Right_Slope_Z = Delta_Z_Right / Delta_Y_Right


                 


            Else


            


                Right_Slope_X = 0


                Right_Slope_U = 0


                Right_Slope_V = 0


                Right_Slope_Z = 0


                


            End If


            


            Ending_Point_X = X2


            Starting_Point_Y = Ceil(Y2)


            'Ending_Point_X = Ending_Point_X + Right_Slope_X * (Starting_Point_Y - Y2)


            Ending_Point_U = U2


            Ending_Point_V = V2


            Ending_Point_Z = Z2


            


        End If


        


        For Y = Starting_Point_Y To Ending_Point_Y


        


            Delta.X = ((Ceil(Ending_Point_X) - 1) - Ceil(Starting_Point_X))


            'Delta.X = (Ending_Point_X - Starting_Point_X)


            


            U = Starting_Point_U


            V = Starting_Point_V


            Z = Starting_Point_Z


            


            If Delta.X <> 0 Then


            


                Delta_U = (Ending_Point_U - Starting_Point_U) / Delta.X


                Delta_V = (Ending_Point_V - Starting_Point_V) / Delta.X


                Delta_Z = (Ending_Point_Z - Starting_Point_Z) / Delta.X


                


            Else


            


                Delta_U = (Ending_Point_U - Starting_Point_U)


                Delta_V = (Ending_Point_V - Starting_Point_V)


                Delta_Z = (Ending_Point_Z - Starting_Point_Z)


            


            End If


        


            For X = Ceil(Starting_Point_X) To Ceil(Ending_Point_X) - 1


                


                New_U = (U / Z)


                New_V = (V / Z)


                


                'Draw_Pixel Int(X), Int(Y), Main.Picture1.Point(New_U, New_V)


                Draw_Pixel X, Y, RGB(Texture_Red_Look_Up_Table(New_U, New_V), Texture_Green_Look_Up_Table(New_U, New_V), Texture_Blue_Look_Up_Table(New_U, New_V))


            


                U = U + Delta_U


                V = V + Delta_V


                Z = Z + Delta_Z


                


            Next X


        


            Starting_Point_X = Starting_Point_X + Left_Slope_X


            Ending_Point_X = Ending_Point_X + Right_Slope_X


            


            Starting_Point_U = Starting_Point_U + Left_Slope_U


            Ending_Point_U = Ending_Point_U + Right_Slope_U


            


            Starting_Point_V = Starting_Point_V + Left_Slope_V


            Ending_Point_V = Ending_Point_V + Right_Slope_V


            


            Starting_Point_Z = Starting_Point_Z + Left_Slope_Z


            Ending_Point_Z = Ending_Point_Z + Right_Slope_Z


        


        Next Y


        


    End If


    


End Sub


