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CHALLENGE OF WITS IS BACK!
Think you have what it takes to design,
develop and defend? To find out, solve a
series of challenges crafted by
Singapore's defence technology experts!

CHALLENGE 3 : DS

ROBOTIC AUTONOMY

For this challenge, we will consider a robot that needs to move from its current position to a goal position across challenging terrain,
avoiding obstacles along the way and conserving as much energy as possible.

Download the elevation map of the terrain (Elevation.csv) from the challenge website to get started. The map is on a grid made out of
cells with integer coordinates, where the robot can move from each cell (x,y) to any of its 8 neighbours, (x + a,y + b) where -1 <a <
1,-1<b<1,lal+|b| >1.

The robot starts from (0, 0) . What is the robot’s lowest cost to reach the goal position (90, 50)? Round the lowest cost to
1 decimal place.

Within the elevation map:

» The first row gives the x-coordinate scale.

» The first column gives the y-coordinate scale.
+ Other values give elevation, in meters.

The energy cost of taking a step is the sum of horizontal cost and climbing cost, where:

+  Horizontal cost: VaZ + b?
» Climbing cost: 10 times the increase in elevation in meters (no climbing cost if going to the same or lower elevation)

Examples:

+ Taking a step from (0, 0) which has an elevation of 7.9 to (1, 1) which has an elevation of 8.5 will cost v2+6, or roughly 7.41 units.
» Taking a step from (0, 0) which has an elevation of 7.9 to (0, -1) which has an elevation of 7.5 will cost 1 unit.

Answer: 181.7
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DSTA is a top-notch technology The Centre for Strategic Infocomm Technologies DSO is Singapore’s largest defence
organisation that drives innovation and (CSIT) is a technical agency that harnesses research and development (R&D)
delivers state-of-the-art capabilities to cutting-edge digital technologies to support organisation that develops critical and
make the SAF a formidable fighting force. missions such as cyber defence, counter terrorism emerging technological solutions for

and counter hostile information operations. national security in various scientific fields.

www.dsta.gov.sg
www.csit.gov.Sg www.ds0.0rg.sg
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