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HAL (Heuristic ALgorithmic), Standley Kubrick @2} “2001: A Space Odyssey” (1968)

Replicant Johnny Mnemonic

Johnny, a mnemonic agent with a cybernetic implanted memory chip in his brain;

- Anna Kalmann, a mysterious Artificial Intelligence from PharmaCom’s mainframe
- ; ; » - computer in "Johnny Mnemonic” (1995)
Replicant(android), Ridley Scott @2} "Blade Runner” (1982) More human than human




Major Motoko Kusanagi

P: up:‘f love mac J'mn s in 20294.D.
? Who slips into my rogot body and whispers to my ghose?

GHOSTASHELL so T e S thy 1999

David

Monica "turns on" David's "love" function in which
he virtually morphs from a robot to a boy

The mecha David in Steven Spielberg’s film "A.l: Artificial Intelligence” (2001)

Samantha

Samantha (2|5 X|& Operating System), Spike Jonze &3t “Her” (2013)

AlphaGo

Google Deepmind Challenge Match (March 9 ~ March 15, 2016)
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Artificial Intelligence

The Sims

1956 Dartmouth Conference:
The Founding Fathers of Al

B

John MacCarthy Marvin Minsky Claude Shannon Ray Solomonoff Alan Newell

10

-

Herbert Simon Arthur Samuel Oliver Selfridge Nathaniel Rochester Trenchard More

(2000)

Black & White

Interactive Drama - Facade

Black & White developed by Lionhead Studios and published by EA. Its a strategy game
released in 2001.You are a god, you take control over villages across several islands. Black
& White has a pretty unique gameplay element, its a creature that you can raise and
teach. There were 3 creatures to chose: The Cow, The Tiger and The Ape.

Facade

a one-act interactive drama

"Facade takes character to a new depth.. Trying to push the boundaries of both
gaming and Al" — (Newsweek, Oct, 17, 2005)
http://www.interactivestory.net/

Emotional Rescue: Are interactive soap operas the future of gaming?
http://www.cbc.ca/arts/media/facade.html




GLaDOS

GLaDOS (Genetic Lifeform and Disk Operating System), Al in Valve Software’s
Half-Life and the main anatagonist in the video game Portal (2007)
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AY ASXls 7
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Finite State Machine (§-3HEH 7| A))
Trigger System (E2| HA| A H))

Production System (A& A|AH)

Search (EfAf)

Planning System (A2 A|A &)

Multi-agent System (Z E|-0j|O| T EA|AH))
Robot (2£)

Artificial Life (2134 H)

Evolutionary Algorithm (I3t 12| &)
Flocking (F2[A 7])

Neural Network (4@

Fuzzy Logic (MX| =2])

Path Finding (42 &) A* Algorithm (A* ¥12|F)
Scripting (A2 & &)
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Mainstream Al techniques that have
been applied to Games

o Finite State Machines (S $HAMEL 7| A|)
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Mainstream Al techniques that have
been applied to Games

o Finite State Machines (SSHAENZ|AH)) At

= Pac-Man
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Mainstream Al techniques that have
been applied to Games
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Mainstream Al techniques that have
been applied to Games

Mainstream Al techniques that have
been applied to Games

o Trigger System (E2|7 A|AH)
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E.g. Search : Tic-Tac-Toe Search Tree
(with symmetric moves removed)

Mainstream Al techniques that have
been applied to Games

Possible
player’s moves
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Mainstream Al techniques that have
been applied to Games

Mainstream Al techniques that have
been applied to Games

o Artificial Life/A-Life (21524 &)
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Mainstream Al techniques that have
been applied to Games

Scripting

o Neural Network (MAJ)
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Scripting
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Pathfinding

o Pathfinding (Z2%7])
= =H: NPCs= 3AHY X|HOM A X228 H B X|F7HX|
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Pathfinding: A* Algorithm
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Pathfinding: A* Algorithm

o G (Goal)

= AZE2 8BH O] LE| =0 E= HE
o H (Heuristic)
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o F (Fitness)
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Pathfinding: A* Algorithm
L AR XM =E AR 0
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E.g. Given a terrain map as follows:
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A Well Known Algorithm in Al called A*
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Now choose one of the TODO list items
to explore next- but which one?
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Compute the final path by following the
parents from B.

The Whole A* Algorithm
Review at your Leisure

A AL L L AL AL

HE un| s8

1.

3.

Add the starting square to the TODO list.
Repeat the following:
a.  Look for the lowest F cost square on the TODO list. We refer to this as the current
square.
. Switch it to the DONE list.
c.  For each of the 8 squares adjacent to this current square ...

. If it is not walkable or if it is on the DONE list, ignore it. Otherwise do the
following.

. If it isn't on the TODO list, add it to the TODO list. Make the current square
the parent of this square. Record the F, G, and H costs of the square.

. If it is on the TODO list already, check to see if this path to that square is
betterusing G cost as the measure. A lower G cost means that this is a better
path. If so, change the parent of the square to the current square, and
recalculate the G and F scores of the square. If you are keeping your TODO
list sorted by F score,you may need to resort the list to account for the
change.

d.  Stop when you:

. Add the target square to the TODO list, in which case the path has been
found, or

. Fail to find the target square, and the TODO list is empty. In this case, there is
no path.

Save the path. Working backwards from the target square, go from each square to its
parent square until you reach the starting square. That is your path.

Note: Maps need not necessarily be
Gridded.
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A* Mods
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Tiered A* Pathfinding

Pre-Computed Paths

Dungeon1 Dungeon2 Dungeon3
Dungeon’ X D1>D2 7t=0 |D1>D3 7t=H|
e H2 e H2
HES| 2 | HE2 8=
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Complementary Navigational Strategies
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o With proximity sensors:
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Teaching the Computer to Aim Calculating Dead Reckoning
=

o Dead reckoning (& & H) o =2/ & YT 2 (motion) SA!:
w AAXH| A[ZHOIA Entity (O], 1Y Z2f0[0))2| & 2[X| = V=V, +at
(p05|t|c|>;)|9f alE(veIocity)Qf 714 = (acceleration)E 7|EI2 2 = P(t)=P, +vt
[=] = N N t
o O] == S AF2SI0, A7t S|ET SHE (odds of a P(t):j(v0+at)dt:P0+v0t+1at2
hit)S =0|A OlC|Z 55 & & USKE B¥8LE = 0 2
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) . X A S| H SL7| oISt i,
o 3D dog fightZ2 FPS (First Person Shooter) | & 0f A] 0 524 (dead reckoning) Altot7| 2fgh HHE:
e =ast m The precise method
otuist HZHoZ LIHX|X 96&5% o

Precise Method (Assume a 2D case)

® o Ubm (F, Y| £3)2 #E 2| ZO| (magnitude)
o (Six,Siy) 0 BLY & (velocity)= HE|0|D2 x y 222 IR,
(Spx.Spy) Given: 7-!2le| HAL0| Lt7t= &F (direction)= A™SHA &l
Upm — E2{0]012| £ (speed) =
SpX,Spy — Ejﬂgl‘lﬁl LIA| (position) o Ubm = sqrt(Vbx2+Vby?)
gl?xrgl;yAl Al %—I o] 9 %pf;c?s).t.on) o @XHH (Six,Siy)0fl A ':'“—f._+ |Z} (the time of the
intersection) t= Al 4AtsHOF g
Ubm Find. o 20|01 5 M4shs HEO| 7| RO, AN2E
B e A Tl T 0| HHEH0| Al E7LI TRE o7l &S TaiAf CfA
(Sbx,Sby) \_;Lm HTEE1 EEtd%%F 271 #1e approximation 220 ALE &

Note: AtEX}e} & 7HE = AQLt, ZHEHSHA S| fIBHAM
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=
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Approximate Method

Normally you need the enemy to turn to face
the player before it is allowed to shoot.

Given: "
= N o 2X+8 Hemi-plane Eﬂ’* £ AME510
Upm - S20[012] % speed) 4 =ajo|ojet Al B AtO|ZtO Zafojo{7} o Zof SI=K|S
Spx,Spy — Z20]0{2] 2|X| (position) o B~ E 2
Ubm — Al 29| %2 (speed) AE| (distance)E 74| Atst H=sd 4
Sbx,Sby — Al 2| /K| (position) 2. S(t)=ut+(at?)/2 _n_AI% A28} o 8| &4 (parametric equation of
3 A7H S &S _ o]t =0zl line): t1<t2 O
Upm | (t) <o — |_, ‘I‘O'I (] = P.x= position of Ex + cos(E.yaw) * t
./ XOF9| =3 Oﬂkl %‘OFC)' = P.z= position of Ez + sin(E.yaw) * t
(SpeSpy) Z20[ofo)H 2 SOt S o 13 B A
—T'—E:I_ﬂ' Zdocl » t1= (P.x - position of E.x) / cos(E.yaw)
) Q} 9|0 m t2= (Pz —Bosition of E.z) / sin(E.yaw) @)
1,2 ATy e i o B =12, B0l0jE oA FS L
S™= FE3HA, t AlZHOf| 7ol
) Z2folof 7} of clof #/x2 x5 5 B > © BaAolot nes)
ALkt Hojl S A
bm 4, A AR BUSH o 9 41 < 2 ZHOIOKE linec] CHE
(Sbx,Sby) o
But if you really want the exact ANGLE
you can calculate it as follows References

l\/lagnltude Vector P

Dot product
- P"E""P"C“@/ 4
0
0= acos( Vector E

6 =acos(E - P),Where E,P are unit vectors

NOTE: O] 5412 & (Enemy)0| £2{0]0{2] 21F QIX]|
QEZO UAEXE LEFL $oBE O™ £2t0| =29
SAZ AFESA ol HO JAEXE Lotd A

o A* Pathfinding for Beginners - Patrick Lester
http://www.policyalmanac.org/games/aStarTutorial.htm

o Al Game Programming Wisdom — Steve Rabin, Charles River
Media.

Programming Game Al by Example — Mat Buckland
http://www.aiguru.com/pathfinding.htm
http://www.gameai.com/pathfinding.html
http://www.gamedev.net/reference/list.asp?categoryid=18#94
http://www.netcomuk.co.uk/~jenolive/vect14.html
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