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CanMars 2015

In 2015, the Centre for Planetary Science and Exploration (CPSX) at the 
University of Western Ontario, in partnership with the Canadian Space 
Agency (CSA), executed a high-fidelity Mars Sample Return analogue 
mission, as part of the of the NSERC CREATE project “Technologies and 
Techniques for Earth and Space Exploration” (create.uwo.ca) [1]. The Mars 
Exploration Science Rover (MESR), developed by MDA, “landed” in Utah, 
USA in an unknown location, and 11 command-cycles (each consisting of 1 
sol’s worth of activities) were planned by the science operations team 
located at the University of Western Ontario, Canada. 

Figure 1. A) A 3D simulation of the landing site showing the path taken during the 
walkabout. B) An image acquired from the Astrid outcrop. C) TextureCam

classification of the Astrid image [3], with the points automatically chosen for 
analysis represented as white circles.

CanMars 2016 – Multi-Sol Plans
During part 2 of the 2016 CanMars mission [2] (Sols 22–39), 6 command-
cycles were planned, each corresponding to 3 sols worth of activities, 
executed by a human field team under the same constraints as the rover 
(Figure 1). This part of the mission was called the Fast Motion Field Test 
(FMFT), and was implemented to simulate multi-sol planning on a real Mars 
mission, and to increase the amount of scientific data received during the 
mission. This poster outlines the unique planning process required for 
creating these multi-sol plans. 

INTRODUCTION

SUBSEQUENT COMMAND-CYCLES
The remaining 5 command-cycles took advantage of the saved waypoints 
created during the walkabout, and the 3-sol plans that followed naturally 
fell into a comfortable rhythm that was extremely efficient:

Sol n: In every case the first sol was spent collecting samples or performing 
contact science. Because any contact sciences requires direct orders from 
the science operations team, the beginning of sol n is the only time contact 
science is possible when implementing 3-sol plans.
Sol n+1: Typically spent returning to previous waypoints using precise return 
(such as Astrid in Fig. 1B) and performing targeted science.
Sol n+2: Spent traversing to new locations and performing autonomously 
targeted remote science, thus “saving” new waypoints for future use. The 
sol ends at a location where contact science can be completed at the 
beginning of the next 3-sol plan.

THE WALKABOUT
The original plan conceived for executing 6 3-sol command-cycles in a row 
relied on the rover’s ability to precisely return to a point it had previously 
been [5]. This led to the concept of the “Walkabout” to guide exploration.

The first command cycle was used to “save” several waypoints during a so-
called “Walkabout”. The rover was directed to traverse to 3 different 
locations in the Ragnarok region (yellow line in Fig. 2A). At each of these 
locations an image was acquired of one or more features of interest (Figure 
1B – the Astrid outcrop). Each of these images was classified using 
TextureCam [3,4] (Fig. 2C), and remote measurements were taken from the 
centroid of three different units visible in the image (white spots in Fig. 2C). 
This process acquired scientific data without requiring the science 
operations team to target specific points, and also created 3 reusable 
waypoints that the rover could return to and perform targeted remote 
measurements using the images obtained during the walkabout. 

Figure 1. The human field team simulating the activities of the rover. From top to 
bottom, Raymond Francis, Matthew Bourassa, Shamus Duff, and Jon O’Callaghan. 

Image taken by Jon O’Callaghan.


