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Presenter
Presentation Notes
General Introduction: Today I’m going to talk about the process behind the development of the game “LimboNuauts”



Goals  
- 2D Platformer Game 

http://vjarmy.com/wp-
content/uploads/2012/12/awesomenauts
.jpg 

- Fully Destructible Terrain 

http://www.androidcentral.com/sites/androidc
entral.com/files/articleimage/108579/2011/01
/thumb_550_WRMS-
AND_EN_800x480_Screen01_R2.png 

Presenter
Presentation Notes
Goal: fast paced 2d platformer game
Inspiration: Awesomenauts, play as a character with special melee and ranged abilities, try to kill enemy players and bots 



General Outline 
- Unity 
- Multiplayer Basics 
- Example Synchronization Issues 
- The “Explosion” Pipeline 

  
- Artistic Direction 
- Particle FX 

 
- DEMO 

Coding 

Art 



Coding 
(Below: Partial View of all the Scripts) 



- Component Based Approach 

Presenter
Presentation Notes
Unity is a software program that helps with game development.  Many ways it is like the “Photoshop” of game creation. 
Important difference is its “Component Based Approach” to game creation

Example on right - tree hierarchy, “Dog” would be a leaf node, extends “Mammal” extends “Animal” extends “LivingObject” - Frog CanWalk, CanEat but it must belong to a different hierarchy 
Example on left - basic generic “gameObject” class - red nodes.  White nodes are scripts - canBark, canEat to attach to any “gameObject”  Dog would have canBark, canEat, Frog would have canEat 



Multiplayer Basics 
- Synchronization is expensive  
- Game states off by 100 ms 

http://www.gabrielgambetta.co
m/fpm3.html 

Presenter
Presentation Notes
~ 11.6 kb / second “good” level of traffic 

Multiplayer games, playing with “past versions” of other players, always ~100 ms off 
Diagram - ignore server, client2, my game is completely peer to peer (client to client)
Shows time delay for positions to be transmitted across network across clients 



Implementing Multiplayer  

 
- Library for connecting players  
- PhotonView: fixed step state sychronization  
- RPC: remote method call  

Presenter
Presentation Notes
PUN is library for creating multiplayer games, provides matchmaking support, DOES NOT solve synchronization for you 
Provides two main tools: PhotonView, RPC 



Multiplayer Physics (Positions)   

- Synching other client’s 
movement 

-100ms 

-(100 - n) ms 

-(100 - n - k) ms 

What we see: 
Actual Position: 

Presenter
Presentation Notes
Position, synch delay causes us to see other players’ positions as they were in the past 
Network limitations only allow us to get their positions every ~100 ms
Need to guess/reconstruct other players’ possible movement from set of known positions 
Linearly interpolate between their past position to past position 100 ms ago 



Multiplayer Physics (Positions)   
- Downside: glitched player to player physics 

-100ms 

What we see: 
Actual Position: 

-(100 - n) ms 

Seemingly imaginary force: 

Presenter
Presentation Notes
Result of Interpolation: getting other player pos 100 ms in past, taking more time to interpolate their position to this old pos
Downsides: p2p physics : imaginary force, we get pushed back by other player’s force, before we finish interpolating other player to their old pos! 



Multiplayer Physics (Projectiles)  
- Projectiles: common time driven projectile 

created across clients  
- Avoids manual position synchronization 

  

Position = F(PhotonNetwork.time - timeCreated) 

Presenter
Presentation Notes
Projectiles: PhotonView synchronization - fixed step position sync would overload network
Have common RPC method called to create projectiles 
Make projectile position driven by synced time variable, each client authoritative on which projectiles hit them 



Multiplayer Physics (Projectiles) 
- Spawn Tunneling: lag causes projectile to spawn past 

player in other client   
  

A B 

A B Client A shoots at Client B at time T  

~ 100ms sync delay, Client B creates projectile 
at 
time T + 100 ms  

(ClientB’s View) 

(ClientA’s View) 

Presenter
Presentation Notes
Problem: bullet position based on time passed, what if the time passed to synch bullet creation with other client causes a bullet to spawn past character in another client?
Example of border case in Multiplayer games, issues with “time in between” synchs between clients 
Solution is to raycast from bullet start pos to spawn pos and check for collision 



Multiplayer Physics (Projectiles) 
- View Discrepancy : fix by setting 100 ms creation delay 

  

A B 

A B Client B registers collision, transmits event to 
Client A 

~ 100ms sync delay, event reaches Client A after 
projectile has passed   

(ClientB’s View) 

(ClientA’s View) 

Presenter
Presentation Notes
Problem: more sync delay issues.  RPC event to destroy projectile in client B takes time to reach client A.  
client A’s version of projectile passes A’s conception of B by the time the destroy projectile event is received (as each client authoritative on collisions to itself)
Fix: shooting client spawns projectile 100 ms in the past, more likely destroy event will reach us BEFORE projectile passes the player 



Multiplayer Physics (Projectile Effects) 
- Projectile Effect: blind, slow, knockback, damage: 

- Wide variety of effects but limited network bandwidth 
Solution: minimize calls, rely on previous shared info 
  
2 

(ClientA’s View) 

Complex Effects  

1 Collision Detection 

3 

(ClientB’s View) 

2 Collision Detection 

Complex Effects 

[RPC] ProjectileHit(Location) 
EffectAt(Location) EffectAt(Location) 

Presenter
Presentation Notes
Want to have projectiles with wide variety of effects - damage, blink, knockback, slow, etc… 
Limited bandwidth, cannot transmit all this info. 
Instead each client has same “Complex Effect” and “Collision Detection” scripts.  
RPC method call “ProjectileHit” requires only Hit Location, but causes other clients to call their Complex Effect at Hit Location 



Multiplayer Physics (Destructible Terrain)  
- STATIC: avoid additional issues with position sync 
- Special “Explosion” ProjectileEffect  

  

2 

(ClientA’s View) 

Explosion Effect 

1 Collision Detection 

3 

(ClientB’s View) 

2 Collision Detection 

Explosion Effect 

[RPC] ProjectileHit(Location) 
EffectAt(Location) EffectAt(Location) 

Presenter
Presentation Notes
Allows for realistic destruction of STATIC terrain
STATIC: avoid issue with syncing falling object positions
Need only use aforementioned system to call an “ExplosionEffect” at same location across clients  



Art 



Artistic Direction (Initial Attempts) 
- or lack thereof 

Presenter
Presentation Notes
Initial focus was multiplayer physics (70-80% of the work)
Initial influence was Awesomenauts - expansive levels, open maps, moving platforms - non realistic
We can see that influence in this initial map 



Artistic Direction (Initial Attempts) 
- crappy texturing? 

Presenter
Presentation Notes
Initial attempt outside of gameplay was texturing
Really ugly 
Texture clearly tiled onto surfaces 
Explosions on surfaces further exposed this 



Artistic Direction (Refocusing) 

- Goals 
- good looking 
- realistic explosion effects 

 
- Constraints 

- no time 
- limited drawing experience 

Presenter
Presentation Notes
Goal: good looking, realistic - major problem with “Worms” destructible system was it didn’t look realistic 

Constraints: no time, limited drawing experience.  



Artistic Direction (Refocusing) 

 
- Good Looking 
- Economical 

- Simple shapes, Single color palette 
- NO TEXTURES -> realistic explosions 

Presenter
Presentation Notes
Limbo looks really really nice 
Really “economical” - shapes are simple, only black and gray, “simplish” gradient effects (relatively speaking)



 

Presenter
Presentation Notes
Example of simplish gradient effects 

http://www.thegamecritique.com/wp-content/uploads/2011/12/Limbo-2.jpg



 

Presenter
Presentation Notes
No foreground textures, only outlines (no time worrying about textures!) 


http://www.gamasutra.com/db_area/images/igf/LIMBO/screenshot.jpg






Artistic Direction (Map Design)  

- Lacking Cloudy 
Blurred Feel 

Presenter
Presentation Notes
initial attempt inspired by Limbo 
attempt to emulate black texturing and use of complex outlines (note trees in center)
not there yet, no good looking blurred backgrounds



Artistic Direction (Map Design)   

- Particle Systems 
- Background 

Presenter
Presentation Notes
FOG, created this single texture in Photoshop used ParticleSystem to spawn it in game 



Artistic Direction (Map Design)   

- Finalized 



Artistic Direction (Map Touchups)   

- Waterfall FX 
- God Ray FX 

Presenter
Presentation Notes
Final Touchups 
Map looks like a hill within a cave, wanted to play off of that, emphasize it 
Waterfall: water falling down cave opening into the hill area 
God Ray: spawn more fog in cave opening to simulate light illuminating fog 



Miscellaneous FX 
Live Demo  
- Destructible Vegetation 
- Sound 
- Explosion FX 

Presenter
Presentation Notes
extra features that I will demonstrate in live demo (can explain system if asked)



Live Demo 

Presenter
Presentation Notes
80% of the work was multiplayer
Part of demonstrating final product must demonstrate multiplayer aspect (play game with someone in the crowd over internet) 
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