Designing and Implementing
a Dynamic Camera System

Phil Wilkins




Objectives

Flexible

Designer driven

Smooth

Not require player intervention

No collision
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Zoning : Objectives

® Stationary Cameras
® Chosen by Player Position

® Alone in the Dark




Zoning : Design




Zoning : Design




Zoning : Design




Zoning : Design




Zoning : Design




Zoning : Design




Zoning : Design




Zoning : Design




Zoning : Design




Zoning : Design




Zoning : Design




Zoning : Design




Zoning : Design




Zoning : Implementation

'@ Autodesk Maya 8.5 Service Pack 1P05: S:\PWilkins \testfiles\rotatingXFadeZone.mb --- camera2
File Edit Modify Create Display Window Animate Geometry Cache Create Deformers EditDeformers Skeleton Skin  Constrain  Character Bonus Tools Help
Export Cinematics General Partides Design Sheet Refnodes Art Anim Character Buid [DevKit - src_ProgPub_v?] Help

»
View Shading Lighting Show Renderer Panels I

List Selected Focus Attributes Help

camera? cameraShape2 I

camera: |camera8 hape2

Camera Sample

L] PS2 Dynamics
v _ Dynamic

_ Elevation | Point

v
v

_ Rotation | Point

_ Boom Ratio |1.DDU J

_ Max Distance To Dolly |1 000.000 r

_ Min Distance To Dolly [0.000 ']

_ Max Distance To Target |1 000.000 r

Notes: cameraShape2

Select Load Attributes




Zoning :
ionlng : Implementation
A




Zoning : Implementation

iA

Camera A




Zoning : Implementation

A

Camera A

Camera C




Zoning : Implementation

A

Camera A

Camera B

Camera C




Zoning : Implementation

A

Camera B

Camera C




Zoning : Implementation

A

Camera B




Zoning : Implementation

iA

Camera A




Zoning : Implementation

A

Camera A

a 8% 8% Camera C
A B C




Zoning : Implementation

A

Camera A

Camera C




Zoning : Implementation

A

Camera A

a 8% 8% Camera C
A B C




Zoning : Implementation

® Submission List

® |ist of all cameras that were submitted
last frame.

Used to distinguish newly submitted
cameras from old ones

New cameras inserted at top

Effectively sorted by age
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Zoning Implementation

® Submission List

® |nsert and delete entries to match
query results

Unless query result was empty
Sorted by priority
Then by age

Top entry is active camera
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Dynamics : Objectives

® Control the display of the Player
® Position
® Angle

® Size
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Dynamics : Implementation

Calculate Angle from Camera to Target
Constrain Angle from Camera to Target
Calculate Angle from Camera to World
Constrain Angle from Camera to World
Calculate Distance from Camera to Target Plane

Constrain Distance from Camera to Target Plane
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Blending : Overview

® [imers
® Ease

® Blend Space
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Timers : Implementation

® Timer List
® Entry is a camera fading in
® Camera can have multiple timers in list
o FIFO
® New timers inserted at the top

® When a timer completes, all timers below
it are removed
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Ease : Implementation

Hermite Spline

Fixed endpoints at 0 & |
Controllable tangents
ease = | - tangent

Ease in and out
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:Ease (3/4, B.Easeln, B.EaseOutD
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Blend Space : Implementation
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Rails : Implementation

|. Add distance from last frame to weight function
2. Guess a move based on previous frame

3. If weight decreases, keep going

4. If weight increases, slow down, turn around

5. Repeat 3 & 4 until moved less than threshold




Rails : Implementation

® Additional Weights

® Distance from Player to Dolly
® Angle from Tangent of Rail at Dolly
® Amount Boss obscures Player

® Number of minor characters out of frame
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Fields : Implementation

e >i% .................................................................................... >

Dot(plane,position) / Dot(plane,direction)
plane (A,B,C,D) where Ax+By+Cz+D =0
position (x,y,z,1) direction (x,y,z,0)




Fields : Implementation

® Field values are returned from the query
and copied into Submission List

Timer list becomes a Blend list
Blend list tracks Timers and Field values

Field blended cameras are flagged and only
blend with other field blended cameras at
the same priority level

Field values are frozen if all members of the
group drop out of the query results
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Other Stuff

Dealing with multiple targets
Target definition, and calculation
Dealing with static and animated cameras

Overriding cameras at arbitrary points to focus on dynamic
areas of interest

Framing fights, using multiple targets
Damping

Fragility of rotational blends

Physical post effects like shake and sway
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Thank You

® Any Questions?

email: phil_wilkins@playstation.sony.com
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