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Prom Week (UC Santa Cruz)

http://games.soe.ucsc.edu/project/prom-week
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Beyond Eliza: Constructing Socially Engaging Al

SPEAKER/S: Josh McCoy (Expressive Intelligence Studio at U.C. Santa Cruz), Richard Evans (Little Text People), Emily Short
(Independent), Stephane Bura (Storybricks) and Michael Treanor (Expressive Intelligence Studio at UC Santa Cruz)



http://schedule.gdconf.com/session/6683/Beyond_Eliza:_Constructing_Socially_Engaging_AI

Beyond Eliza: Constructing Socially Engaging Al

SPEAKER/S: Josh McCoy (Expressive Intelligence Studio at U.C. Santa Cruz), Richard Evans (Little Text People), Emily Short
(Independent), Stephane Bura (Storybricks) and Michael Treanor (Expressive Intelligence Studio at UC Santa Cruz)

S




Beyond Eliza: Constructing Socially Engaging Al

SPEAKER/S: Josh McCoy (Expressive Intelligence Studio at U.C. Santa Cruz), Richard Evans (Little Text People), Emily Short
(Independent), Stephane Bura (Storybricks) and Michael Treanor (Expressive Intelligence Studio at UC Santa Cruz)

I Ex f|nn)(-' pick-Up le‘u-l
- .

"\lg

-
~ Folin
\ 3 pick exchange pardme'eﬁ
Responise S patt Lm (q: lost, dor
(o( Josg, Wx7 | ——

Social W Vorld




CONSCI
FFICACY

+1
SELF-E
ORDERLINESS
DUTH-ULNESS
ACHIEVEMEN r-STRIVING
SE[-F-DISCIPLINE
CAUTIOUSNF.SS




Animation Driven Locomotion for Smoother Navigation
SPEAKER/S: Bobby Anguelov (IO Interactive), Gabriel Leblanc (Eidos Montreal) and Shawn Harris (Big Huge Games/38 Studios)

Planning

ADL = Animation Driven Locomotion System
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Inside the GlassBox (Presented by EA)
SPEAKER/S: Ocean Quigley (EA), Andrew Willmott (EA) and Dan Moskowitz (EA)
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D* Lite

A* < LPA (Lifelong A*) < D* lite

procedure CaleKey(s)
{017} rerwn [min(gl2), rha{s)) + hi2geare. =) min{gia), rhs(=)1];

procedure Imitialize( )

{027} U=

10537} forall s € 5 rhais) = gis) = oo
{04°} rha(sg0a1) = 0;

{037} Ulnsert(2gqa1, CaleKey( 2 0a11):
procedure UpdateVertex|u )

{06} if (u # sgoat) Tha(u) = min-gyeepy (elu. 2] + gia"));
107} of (w € U7) U Remove( u); '

{087} of (giu) # rhe(u)) Ulnsert( w. CaleKey{u)):

procedure ComputeShortestPath()

108"} while (U TopEey( j=CalcEey(sosare ) OR rvhai{sgare ) #

Gl 2aeare )]

{107} w = UPop():

{117} of {glu) = rhafu)])

1127} glu] = rhalw);

1137} for all & £ Prediw) UpdateVertexia);

1147 else

1157} glu) = oo

1167} for all & € Pred{u) U {u} UpdateVertex(=);

procedure Maini)

1177} Imtalize(};

118"} ComputeShortestPath );
1197} while (2500, 7 #gaal )

1207} #1f (g 8ztare ] = 20) then there is no known path */
{21} satar: = arg mi";"eSuccr_;,,u,-L]'-rf-"-r"""“"" 4+ gia")):
1227 Move to 2hpq0e:

123"} Scan graph for changed edze costs:

1247} if any edge costs changed

1357} for all drected edges {u, v} with changed sdze costs
1267} Update the edge cost o w, v):

127} UpdateVertex|w);

1287} for all s = [f

1287} U Update( s, CalcEey( =) );

1307} ComputeShortestPath( ):

Fig. 4. D* Lite: First Version.

S. Koenig and M. Likhachev. Fast Replanning for Navigation in Unknown Terrain.
Transactions on Robotics, 21, (3), 354-363, 2005
http://idm-lab.org/publications.html

Knowledge Before the First Move of the Robot

6 | 6 | 6|6 |6[6 6|66

T T e S O T T O

514 (4[4 a[a[aa]a

5141313131313 1313

5143 [2]2[2]2]2][3

514|321 ([1]1]2]3

51413 1211 lsgeal 11213

51432l TT1]213

e 2 12 |2 1213

5141313 [3[3[3]31]3

514 414141414 1414

515 |5 ([5]5[5]5(|5(5

6 | 6 |6 |66 ]61[6 616

7 T A A N I I B |

g/ 81881888818

Knowledge After the First Move of the Robot

1411311211110 95 | &8 | 7 | 6| 6|66 | 6|66 6|66
14|13 (1211|109 | &8 | 7|6 | 5|5 |5 |5[5|5]5]5]([5
14131211109 |8 | 7|65 (4144144444
4(13[12]11 109 &8 76543 [3]3[3[]3]37[3
14|13 /1211|109 | &8 | 7|6 |5 (4|3 |22 |2]|2]2]3
12 9 | el 1 | 1 | 2 [ 3

12 g 70 615 141312 [1 sz 11213
514132111 ]1]213

S14 (3212121212713

5143|3333 ([3]3

S 14 (4141441444

515555555135

6 1616|616 | 6161616

7171 7171371717177

8] 8|8 |88 |8|]8 ]88

S. Koenig and M. Likhachev. Improved Fast Replanning for Robot Navigation in Unknown Terrain. Technical Report,

GIT-COGSCI-2002/3, College of Computing, Georgia Institute of Technology, Atlanta (Georgia), 2002
http://idm-lab.org/bib/abstracts/papers/tr-dstarlite.pdf
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Next I'll briefly explain how our Al system works and how this is triggering the animations on the characters... after
that I'll go into more detail on our Animation blender tool.

The Creation of Killzone 3
Jan-Bart van Beek, Michal Valient, Marijn Giesbertz, Paulus Bannink | Siggraph 2011, Vancouver, August 2011
http://www.guerrilla-games.com/publications/
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In this image you can see typical encounter situation, where we have one of our enemies taking cover behind a large concrete block while being
attacked by one of the good guys.

Our Al Agents obtain knowledge about the world through a sensory system. This sensory system tries to mimic human perception.

The Creation of Killzone 3
Jan-Bart van Beek, Michal Valient, Marijn Giesbertz, Paulus Bannink | Siggraph 2011, Vancouver, August 2011
http://www.guerrilla-games.com/publications/
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The vision part of the sensory system consists of a cone (represented by the blue lines in this image), in which the agent can directly see
things and a hemisphere which represents the peripheral vision of the agent. How well an agent can see is affected by distance... velocity...
and atmosphere (like for example fog and smoke). In its peripheral vision an agent can only perceive motion.

The hearing part of the sensory system perceives sounds such as footsteps, explosions, bullet impacts and bullets whizzing by.

The Creation of Killzone 3
Jan-Bart van Beek, Michal Valient, Marijn Giesbertz, Paulus Bannink | Siggraph 2011, Vancouver, August 2011
http://www.guerrilla-games.com/publications/
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Terrain information

In order to navigate around the world agents need to know where they can walk and what areas are reachable. We use a graph of nodes called
waypoints to describe the walkable areas of a level, represented by the green grid in this image.
The agents use these waypoints to decide where to move and how to get there.

The waypoints themselves contain information about cover. Determining whether or not a position provides cover is expensive to do at run-
time. In order to be in cover you need your entire body to be obscured. It would require a huge amount of raycasts to check this.

The Creation of Killzone 3
Jan-Bart van Beek, Michal Valient, Marijn Giesbertz, Paulus Bannink | Siggraph 2011, Vancouver, August 2011
http://www.guerrilla-games.com/publications/
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We solve this problem by precalculating a cover map for each waypoint. A cover map is a cube map containing depth values. The cover maps
are generated in such a way that we can guarantee the entire body is in cover with a single check.

The waypoint graph and especially the cover information are expensive to generate and therefore are created offline. The calculation of the
cover maps is distributed over multiple machines.
The Creation of Killzone 3

Jan-Bart van Beek, Michal Valient, Marijn Giesbertz, Paulus Bannink | Siggraph 2011, Vancouver, August 2011
http://www.guerrilla-games.com/publications/
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execute plan
After the perceived data has been processed the agent forms a plan of action .

In the process of creating a plan we search for good positions in the vicinity of the agent. We score positions based on cover and attack
opportunities....
distance to walls and enemies ....and many more.

The cover maps provided by the waypoints are essential to this process. In this image you can see the lowest scoring points in red and highest
in green.

The executed plan is a sequence of actions the agent will perform, let’s take a look at a example:

The Creation of Killzone 3
Jan-Bart van Beek, Michal Valient, Marijn Giesbertz, Paulus Bannink | Siggraph 2011, Vancouver, August 2011

http://www.guerrilla-games.com/publications/



Here you can see a grenade getting thrown near our agent.

The Creation of Killzone 3
Jan-Bart van Beek, Michal Valient, Marijn Giesbertz, Paulus Bannink | Siggraph 2011, Vancouver, August 2011
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our agent is aware of the new threat.

The Creation of Killzone 3
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Jan-Bart van Beek, Michal Valient, Marijn Giesbertz, Paulus Bannink | Siggraph 2011, Vancouver, August 2011
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The Creation of Killzone 3
Jan-Bart van Beek, Michal Valient, Marijn Giesbertz, Paulus Bannink | Siggraph 2011,Vancouver, August 2011

Based on this plus the terrain knowledge a decision is made to go out of cover and flee to a safer spot, represented by the green waypoint.

The Creation of Killzone 3
Jan-Bart van Beek, Michal Valient, Marijn Giesbertz, Paulus Bannink | Siggraph 2011, Vancouver, August 2011
http://www.guerrilla-games.com/publications/
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here you can see this in progress..
The plan executed contains the following series of actions :

- run from cover
- run to safe position and ....attack threat.

These actions are then sent and executed by our animation system.

The Creation of Killzone 3
Jan-Bart van Beek, Michal Valient, Marijn Giesbertz, Paulus Bannink | Siggraph 2011, Vancouver, August 2011
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Our way of doing it ...
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Real-time Sound Propagation in Video Games

Jean-Francois Guay (Ubisoft)

Optimization

-Zoning to remove irrelevant geometric data
Computation done in 2D + height

‘//!

1st floor \A

Staircase
2nd floor
Portal

e \N
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Real-time Sound Propagation in Video Games

Jean-Francois Guay (Ubisoft)

Problems we faced

Not the same as Al Path finding
Discontinuity
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Real-time Sound Propagation in Video Games

Jean-Francois Guay (Ubisoft)

Problems we faced

Dynamic loading

Had to reorganize data structure &
for pre-computed shortest paths
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Real-time Sound Propagation in Video Games

Jean-Francois Guay (Ubisoft)

Problems we faced

NEDT—2BEERK

Data creation
- First version needed to flag walls individually

- Was hard to have a comprehensive, 100%
automatic solution

- Ended up with 2 automatic generation
algorithms
C imized f ex inter

-One optimized for exteriors. with small buildings
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Real-time Sound Propagation in Video Games
Jean-Francois Guay (Ubisoft)

Data creation
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Jean-Francois Guay

Data creation
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Off the Beaten Path: Non-Traditional Uses of Al

Ben Sunshine-Hill (Havok), Michael Robbins (Gas Powered Games)

Neural Networks in
Supreme Commander 2

Mike “Sorian” Robbins
Gameplay Engineer

CAS
powered

SAMES®

twitter.com/merobbins
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Fight or Flight

* Platoon encounters enemies.
— Platoon decides to engage.

e Platoon encounters point defenses.
— Losses start adding up.
- Platoon decides to back off.
— Continues engaging enemy units.

* Enemy reinforcements arrive.
— Time to cut losses and run.
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Back Propagating Neural Network

HP Speed

Output ' ‘ 15 nodes

Attack  Attack  Attack
Closest Weakest Highest

AIGAME VAT C-INC

GUILD

Off the Beaten Path: Non-Traditional Uses of Al
Michael Robbins (Gas Powered Games)



http://www.gdcvault.com/play/1015667/Off-the-Beaten-Path-Non
http://www.gdcvault.com/play/1015667/Off-the-Beaten-Path-Non
http://www.gdcvault.com/play/1015667/Off-the-Beaten-Path-Non
http://www.gdcvault.com/play/1015667/Off-the-Beaten-Path-Non
http://www.gdcvault.com/play/1015667/Off-the-Beaten-Path-Non
http://www.gdcvault.com/play/1015667/Off-the-Beaten-Path-Non
http://www.gdcvault.com/play/1015667/Off-the-Beaten-Path-Non
http://www.gdcvault.com/play/1015667/Off-the-Beaten-Path-Non
http://www.gdcvault.com/play/1015667/Off-the-Beaten-Path-Non
http://www.gdcvault.com/play/1015667/Off-the-Beaten-Path-Non

Off the Beaten Path: Non-Traditional Uses of Al

Ben Sunshine-Hill (Havok), Michael Robbins (Gas Powered Games)

Evaluate Platoon and Enemies

Evaluate 17 data points for each

Mass Value
Shields

# of ACUs

Repair Rate

Short Range Static DPS Short Range Mobile DPS
Mid Range Static DPS Mid Range Mobile DPS
Long Range Static DPS Long Range Mobile DPS

Alternate DPS

Two Different Threat Values Based on Platoon Type
(DPS=Damage per second)

React Based on Output

Attack Weakest
Attack Closest
Attack Highest Value
Attack Highest Range
Attack Mobile Attack the above

Attack Engineer from Range

Attack ACU

Off the Beaten Path: Non-Traditional Uses of Al Michael Robbins (Gas Powered Games)
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Feed Input Into the Neural Network

Data points are turned into two sets
of deltas.
— Platoon vs Enemies.

— Enemies vs Platoon.

Neural network is fed forward.
— Pushes input through hidden layer and
out to output layer.
Output corresponds to platoon
actions.
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Training Time

1 hour per network + test time.
Completely hands off training.

Any behavior/neural network changes
starts training over!

Neural networks handle balance changes
well.

Off the Beaten Path: Non-Traditional Uses of Al
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FEEDFEEMNTAH
(GDC, SIGGRAPH, etc...)

http://publications.dice.se/

. Ubisoft
http://engineroom.ubi.com/

. Insomniac
http://www.insomniacgames.com/category/research-development/

. Autodesk
http://area.autodesk.com/gdc2012

. Naughty Dog
http://www.slideshare.net/naughty dog/presentations

. Guerrilla D&E#H YA+

http://www.guerrilla-games.com/publications/

. Crytek presentation
http://www.crytek.com/cryengine/presentations
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 Mail: y.m.4160@gmail.com

* Twitter: @miyayou

* Blog: http://blogai.igda.jp

* LinkedIn: http://www.linkedin.com/in/miyayou

* Facebook:
http://www.facebook.com/youichiro.miyake

- HREBEM-WmXE:
http://blogai.igda.jp/article/46500782.html
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