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Mechatronics Book Series - Selecred Papers from ICOMQF, JCOM 03 and {COM 08

Using Spline Path in Real Time Navigation Simulations Systems, in
Continuous Space

Ahmed Mustafa, Aisha-Hassan A. Hashim and Othman Khalifa
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ABSTRACT

This work anns to design algorithms usable by real time systems. which can simulate navigation in a
araph based network, and uses curves spline’s along with the straight line paths. The netwark will be
deseribed with minimum effort. and path number of nodes needs to be minimized. The real Lime sysiem
needs a light weight algorithm with minimum caleulations in order for this algurithm to be instantly used.
The smart agent will be able o efficiently find its path through a network that consists of curved and
straight paths that links berween destinations.

1. INTRODUCTION

Traditional software’s technologies in the past decades have restrained the realism of the road system
simulation. Al path finding algorithms aveids the use of curved paths and always tries to transtorm the
space (¢ grid space and perform path finding on a graph formed above the tile grid system|1]{2}4].

Video games system --as an cxample of real time rendering  software’s, tries 10 minimaze the path
simulation calculations in order w reserves the CPU and memory resources for graphies cateulitions. For
this reason we never see a road system that has real time smart agents moving along with a curved path.
In fact. most of the Games in that has these reads networks such as Ceasar IV, CivCiry Rome and SimCiry
often restrict roads to horizontal, vertical and 45 degree dingonal straight roads{3].

Real time system avoid the usage of heavy catculative algorithims in simulation navigalion through a
graph network. Curves are often interpolated using segments of smaller straight lines that unites together
to form a path. This wilt add to the complication of the path finding by adding many more expensive
nodes to the graph. The portion of the code that will be made heavier while including a curved path is thar
portion that is constanuly updated| 1J[5] € the graph structure). Our approach here is 10 minimize the graph
structure so that the curved path will be viewed as a single path between nodes. This means that the graph
structure wont have as many segments as in the traditonal method. it will have one segment. regardless of
its shape.

Path finding algovithins fur curved path thar are currently avatlable are used in CAD systems in civil
design [8] [12] and such, they are not real time based. The algorithms are not designed to be used
continuously ind repeatedly, The path finding designing sotfiware’s are meant (o be done once in a while,
and for the CPU clock, --that has an average discrete simulation time step interval is around 10 ms, using
any heavy algarithm once every 1 minute is virtually negligible.

Our goal here is 1o use interpolation algorithm to describe the curve instead of using multiple
segments. The advaniages of interpolation beside optimization. is that [7](9] it will be morc precise 10 the
actua] curve (han the finite array of straight segments. However, in erder to integrate this interpedated
graph into the path finding aleorithm there are many considerations.





