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Visual composilion in games Problem: unpredictability Lighting design is an intricate process
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ELE (Expressive Lighting Engine)

As shown ELE retains style and general
Light Allocation System — Determines number of lights allocated to Angle Selection System (cont’d) color scheme while increasing tension
each area in the scene realistic direction, A, is the cost of deviation from ideal mood
angle, V is visibility and modeling, which is defined based on
1. Calculate visible area cinematic theory as:
2. Divide the visible area into several, differentiating among focus, V (k) = sin(\k = c‘) cos(k —s)
non-focus, character, foreground, and background areas. Light angle Subject
3. Allocate lights dynamically according to lighting design goals and ) ) facing
their importance minimizing cost for the following formula: Camera orientation direction
Pow =219 I‘T?XE]VV(pj+[?ﬂ D pﬂt;};gﬂﬁfgfﬂ\vﬁ\sli$ P) Color Selection System — Determines colors for each light -
visibility et ontinuit The color system uses constraint-based optimization to select best :
Where V(p) is the percentage of objects/characters that are visible in the colors in RGB color space for lights in each area type: focus,
scene, D(p) is depth, which is calculated as is the difference between the background, and foreground areas accommodating the design
number of lights assigned to the background and foreground areas, M(p) is | [goals: establishing depth, paralleling plot’s dramatic intensity,
modeling which is defined as the average number of lights assigned to providing visual focus, and abiding by designer-suggested color
character areas, and VC(p) is visual continuity which is calculated as the constraints, while maintaining visual continuity
difference between the configuration being evaluated and the one used in
the previous frame. Gradient descent is used optimizing the following cost function: ) ) . . . K
cost(ct, ¢ ) = 4 (D(c‘) _d )2 . depth Contributions of ELE can be summarized as follows: Limitations of the approach:
Angle Selection System — Determines angles for each lights in the ' d An automatic lighting design system for interactive entertainment « ELE introduces a new lighting design model
scene t 2 . ; :
The angle system uses hill climbing to find best angles minimizing the A (contrast¢ ©)- 5) v CEiEs that : WhI_Ch will need to be accepted and learned by
following cost function: n(c) + Palette constraints a. in real-time modulates tension, sets pace, and evoke emotions. designers o )
cost(k, K m) =4 A=V (k,9) + 2 [k =K |2, [k—m|+ 4 minfk—1| - — b. in real-time directs players’ attention to important areasinan ~ * ELE relies on dynamic lights, thus is more
Lvisibility &1 L Visual | ["504 J Lmotivation ! Y AEEah)+ jsua : : costly than current techniques. However, ELE
modeling  continuity i f 0.0} continuity Interactive scene was integrated in Unreal tournament Wit'h o

Where k is the key light angle, k_is angle previous frame, m is the mood t ot f H H H :
angle desired, V/ is visibility, 4, is the cost of deviation from best visibility 2 (@), Artists des;rri?nz?;?; ¢. expedites the design process and allows designers to override noticeable delay in rendering speed.
angle, /- is the cost of visual continuity, 4, is the cost of deviation from =L, ? and control lighting decisions at a high-level




