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HSM (Hierarchical State Machine) based LOD Al
for Computer GamesS

Jinseok Seo*

Abstract

Many researchers and developers take a greater interest on the LOD Al techniques as users
demand more elaborate and sophisticated game Al in recent years. However, contrary to the
traditional geometry LOD, existing LOD Al techniques can be used only to a limited extent.
Therefore, in this paper, I propose an LOD Al technique, which uses HSM(Hierarchical State
Machine) and the Lua script language as the method to control game objects. Using the proposed
approach, we can easily produce multilevel Al models for LOD and design various objects without
hard-coding state machines. Moreover, in order to show the effectiveness of the presented technique,
this paper exemplifies the results of the efficiency test through the prototype engine.
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(Figure 3) Script of the State “box”
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—— states of box_fsml
box_fsml = {"box_fsml_initial",
"box_fsml_statel", "box_fsml_state2"}

~— state box_fsml_initial

box_fsml_initial = {}

box_fsml_initial["onDuring"] = function(box, fsm)
fsm:changeState("box_fsml_statel")

end

-— state box_fsml_statel

box_fsml_statel = {}

box_fsml_statel["onEnter"] = function(box, fsm)
box:startRandomAction(®)

end

box_fsml_statel["onDuring"] = function(box, fsm)
if box:actionCompleted(®) then

fsm:changeState("box_fsml_state2")

end

end

box_fsml_statel["onExit"] = function(box, fsm)
box:stopRandomAction(®)

end

-— state box_fsml_stateZ
box_fsml_statez = {}
box_fsml_state2["onEnter"]
box:startRandomAction (@)
end
box_fsml_state2["onDuring"] = function(box, fsm)
if box:actionCompleted(0) then
fsm:changeState("box_fsml_statel")
end
end
box_fsml_state2["onExit"] = function(box, fsm)
box:stopRandomAction(n)

= function(box, fsm)

end

(Figure 4) Script of the FSM “box_fsm1”
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<3 1> A3 23 (ms/frame)

# of obj 5 10 30 50 100
LOD on | 571 | 940 | 1463 | 1745 | 30.79
LOD off | 6.00 | 16.20 | 19.82 | 26.46 | 45.51

<Table 1> Test Results
(milliseconds per frame)

LOD 71"= A& &7t 9l=A]
A&7 skl Boxde
71H AdE T35
o, AL 200 Eﬂﬂ%m SPF(Seconds per
Frame)#t 59 & At 919 <x 1>

ZX M143 HM2& (2013. 6)

(29 97F AaE BolFa 9t

50
45

40 7

35

30 7 / —LODon
7/
25 - - - LOD off
-
2 -7 / ——60 FPS
e > +++ 30 FPS
15 =
4
10 Pad
,/
5
0 i ; ‘ ;
5 10 30 50 100

(Figure 9) Test Results
(x : # of objects, y : milliseconds per frame)
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