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ABSTRACT

In the stealth game design, level designers are to develop many interesting game
environments with a variety of difficulties. J. Tremblay and his co-authors developed a
Unity-based level design tool to help and automate this process. Given a map, if the
designer inputs several game factors such as guard paths and velocities, their vision, and
the player’s initial and goal positions, then the tool visualizes simulation results including
(clustered) possible paths a player could take to avoid detection. Thus with the help of
this tool, the designer can ensure in realtime if the current game factors result in the
intended difficulties and players paths, and if necessary adjust the factors.

In this note, we present our improvement on this tool in two aspects. First, we
integrate a function that if the designer inputs some vertices in the map, then the tool
systematically generates and suggests interesting guard paths containing these vertices
of various difficulties, which enhances its convenience and usefulness as a tool. Second,
we replace the collision-detection function and the RRT-based (player) path generation
function, by our new collision-check function and a Delaunay roadmap-based path
generation function, which remarkably improves the simulation process in time-efficiency.

Keywords : Game level design(A} @' t]#}R1), First-Person Shooter game(FPS A9),
Collision detection algorithm(&%E 7+# <ag]=)
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[Fig. 1] Medial Axis
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[Table 2] Spearman correlation coefficient
between RRT and DEL

Map 1 Two guards Three guards
Test 1 0.438 0.621
Test 2 0.451 0.683
Test 3 0.434 0.582
Map 2 Two guards Three guards
Test 1 0.689 0.638
Test 2 0.650 0.642
Test 3 0.654 0.624

[Table 3] Pearson correlation coefficient
between RRT and DEL

Es o] Al A7k RRTE 0.2%, DEL2 0.05
olth, wetM M2 FTE A2 59 A2 =

& DEL-> NdA7h Aderss

e Zgolo] W3S AAzte

[Table 4] Time comparison of RRT and DEL(sec)

Two guards Three guards

Map 1

RRT DEL RRT DEL
Test 1 12.6 3.7 15.6 5.1
Test 2 12.3 3.7 15.6 5.2
Test 3 12.2 3.8 154 5.1

Map 1 Two guards Three guards Two guards Three guards
Test 1 0.585 0615 Map 2 | per | DEL | RRT | DEL
$6St ; 8'228 8'22‘11 Test 1 | 139 | 36 | 176 | 48
es ' ' Test 2 | 140 36 178 48
Map 2 Two guards Three guards Test 3 139 3.6 17.8 49
Test 1 0.665 0.632
Test 2 0.665 0.631 .
2 H20| ==
Test 3 0.664 0.651 4.4 LAl B22| F5
[Table 2, 318 A%= 1, 2] ti3t RRT AHaE
 DEL 4309 23lolt gabAe) sl
=
A

R
e 4] [Table 2, 3]¢]
VA 8071 el W Aol s s
el Y 24

s u Ba3l AVPOI RRT= 12,4&/15.6;,
DEL2 37%/51%0°]H, sufe] 7HA] A27Hs H

[6-2] Success Rate Low (25%)

[s-1] [6-3] Success Rate Mormal (69%)

[6-4] Success Rate High (92%)
[Fig. 6] [6—2,3,4] illustrate guard paths with

success rate of 25%, 69%, 92%, respectively,
containing the path of [6—1]
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