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Climbing Robot Competition 
CLAWAR 2016, London, UK 

12-14 September 2016 
 

Autonomous Robot Wall and Ceiling Climbing Competition 
 
The aim of the CLAWAR climbing robot competition is to encourage and challenge 
both students and professionals from different backgrounds and countries to design 
and develop small climbing machines that are able to move autonomously on vertical 
surfaces. The competition will be held during the CLAWAR 2016 Conference in 
London - UK. 
 
1. General Guidelines 
 
With reference to figure 1, the overall target of each robot taking part in the 
competition should be to start from the floor in any orientation, locate the main two-
metre-high climbing wall, make a transition from the floor to the wall, climb the wall 
while avoiding three obstacles, go over a strip of non-ferrous material placed across 
the two-meter wide wall and finally make a transition to a ceiling. The robot should 
be autonomous, carry the appropriate sensors and navigation control systems on board 
to implement navigation and obstacle avoidance algorithms. It should have a footprint 
of less than 30cm x 30cm to be able to go past the obstacles which will be at a 
minimum distance of 30cm from each other. 
 
The climbing competition will be conducted on only one wall which is designed to be 
flexible to test several different features and different category of entry. It is not 
necessary to complete all three stages listed in section 3. Each team is free to decide 
their robot capability and declare the level of difficulty to be attempted to the judges 
before start of the competition. 
 
1.1 School Entries 
 
Entries by schools should attempt to achieve Stage 1 or some part of Stage 1, e.g. start 
on the wall and climb vertically without obstacles on the wall, or start on the wall and 
reach the top by avoiding obstacles without the ridge in place, etc. but could earn 
bonus marks for achieving all steps in stage 1 and stage 2 or higher.  
 
1.2 Research groups 
 
University and Research teams should target all three stages. Marks will be awarded 
for the completion of each stage with the judges awarding marks for speed, design 
elegance and innovation in accomplishment of the stages. 
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2. The Climbing structure 
 

1. The floor area, also of 3mm thick steel plates, is enclosed on three sides by 
ten-centimetre-high steel walls, see figure 2. The modular steel wall (2m x2m) 
is constructed of three steel plates (3 mm thickness) bolted to a frame so that 
vertical joints between the three plates are not bonded but have a small gap of 
about 2mm. The wall is painted black while the wall and floor sections have 
white side walls. 

2. The three obstacles are of different shapes, each 10 cm high and 10 cm side 
length (with permanent magnets in their base) which will be placed on the 
wall at a minimum distance 30 cm from each other. The first shape has a cross 
section of an equilateral triangle, side length 10cm and height 10cm. The 
second shape is a cuboid of side length 10cm. The third shape is cylindrical of 
diameter 10cm and height 10cm. The obstacles are wood construction and 
painted white. 

3. The horizontal ridge across the full width of the wall is placed above the three 
obstacles, see figures 2 and 3. It is constructed of wood, painted white, and 
bolted to the wall. The ridge is 2 cm high and 1 cm wide. 

4. At the top of the wall is a horizontal ceiling (To be added, not shown in 
figures 2 and 3) constructed of a 3mm thick steel plate. The FINISH is at the 
end of this ceiling plate at a distance of 0.5 metre from the wall.  A 10cm 
blocking plate prevents the robot from going beyond the FINISH point. 

5. The wall has space at the top for sponsor logos. 
 
3. Competition Stages  
 
Stage 1: With the robot on the floor, identify the side and main walls, and climb 
vertically onto the main wall while avoiding three obstacles of different shapes, see 
figure 1 and 3. 

• The robot will be placed by the judges on the floor in any orientation of their 
choice. Each team will be asked by the judges to start the robot and press the 
“Go” button. No further intervention will be allowed till the team presses the 
“Stop Button” to terminate operation at any stage after which the judges will 
award marks according to a marking scheme listed in Table 1.  

• The robot is required to distinguish the side walls enclosing the floor section 
and the main wall and make a transition from the floor to the wall to climb the 
vertical wall. 

• In its climb, the robot is required to avoid three obstacles placed randomly by 
the judges.  

 
Stage 2: The robot climbs over a ridge. 
The robot is required to go over a 2cm high and 1cm wide strip of non-ferrous 
material (wood) placed horizontally across the two-meter wide wall.  
 
Stage 3: The robot goes from the wall to the ceiling and to the FINISH at the edge.  
 
 



Page 3 of 5 
 

 

 
 
4. Scoring 
 
4.1 Judges 
A panel of experts will carry out the judging of the competition, to award points to 
each robot, and ultimately the prizes to the winning teams. They will endeavour to be 
both impartial and fair, allowing all entrants the opportunity to demonstrate fully all 
the features of their machines, but time will be limited and selected at the judges' 
discretion. 
 

 
Figure 1: The Climbing Structure 

 

  
Figure 2:  
Floor section, side and main steel walls. Side 
walls are 10 cm high. The main steel wall is H2m 
x W2m, 3mm thickness 
Three obstacles placed by judges in any 
configuration with minimum distance between 
them of 30cm. 
 

Figure 3:  
Stepped ridge 2cm high, 1 cm wide of non-ferrous 
material across the full wall width. 
The wall is painted black and the side walls are 
white. 
A ceiling plate will be added below the sponsor 
logo display area. 
 

Ridge 2cm 
high, 1cm 
wide 

Obstacle 
objects 

10 cm boundary wall 
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4.2 Competition tasks 
Each individual robot will accumulate points based upon a set of criteria, and also 
upon which of the tasks are attempted. 
The tasks have each been assigned a certain 'weighting', which will be taken into 
consideration when allocating points to individual machines. This is because they 
progressively pose increasing levels of difficulty to the machine developers. The 
judges will use the task categories in Table 1 and the bonus marks in Table 2 as a 
basis for allocating marks to each individual machine. 
Competitors should decide on what task their robot can accomplish and the 
appropriate technology to use to do it. They should inform the competition organizers 
so that each team can be invited to demonstrate their robot at the correct stage during 
the competition when the climbing structure is progressively loaded with the obstacles 
and the ridge. 
 
4.1 Table 1: Task Completion marks 
No. Task accomplished Maximum marks 
1 Robot starts on the wall, climbs to the top with no obstacles in place 10 
2 Robot starts on the wall, climbs to the top and avoids obstacles – no ridge 

in place 
20 

3 Robot starts on the wall, climbs to the top, avoids obstacles and climbs 
over the ridge to reach the top  

40 

4 Robot starts on the floor in any orientation, climbs to the top, avoids 
obstacles and climbs over the ridge to reach the top 

50 

5 Robot starts on the floor in any orientation, climbs to the top, avoids 
obstacles and climbs over the ridge and transfers to the ceiling to reach the 
FINISH 

70 

 
4.2 Table 2: Bonus marks 
6 Robot does not use an umbilical cable to supply power or control signals 

i.e. has on-board power and embedded controller 
Add up to 10 
marks  

7 Robot does not use magnetic adhesion i.e. uses adhesion that works on 
non-ferrous surfaces and hence is a more versatile climbing machine 

Add up to 10 
marks 

8 Marks for Innovation and aesthetic design are at the discretion of judges 
1. Novelty 
2. Easy to use 
3. Level of autonomy/intelligence 
4. Speed / time of ascent 
5. Versatility - Capability to complete several of the set tasks 
6. Simplicity of concept - for commercial manufacture 
7. Most innovative design 
 

Maximum  
20 marks 

 
Rationale for marks allocation 

• A team able to achieve task 5 can score 70 marks, another 10 marks if their 
robot is wireless, maybe a maximum of another 10 marks if it uses pneumatic 
adhesion (e.g. vortex machine) without hugely sacrificing speed of motion, 
and some marks out of 20 for an innovative design, giving a mark approaching 
100. 

• A school team targeting Task 1can score 10 marks, another 10 for a wireless 
machine, another 10 marks for a fast non-magnetic adhesion technique and 
maybe 15 marks for innovation, giving a total mark of 45 marks which would 
be better than a team targeting the more difficult task 3 but not using methods 
to score the bonus marks. 
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5. Prizes 
 

1. In the professional category, there will be two prizes for the winner (£500) and 
the runner-up (£350) robots. 

2. In the Schools category, there will be two prizes for the winner (£250) and the 
runner-up (£150) robots.  

3. First prize winners will receive a trophy and have free entry into the following 
year’s competition.  

4. All the competitors will receive an attendance certificate.  
 
6. Registration, Poster preparation and Contact 
 

1. All people attending the competition must register and pay a registration fee 
by the deadline date that will appear on the CLAWAR2016 Conference 
website.  

2. Each team must provide information about its affiliation, team members and a 
technical description of its robot entry and prepare a small poster for the 
Conference. 

3. A forum for the competitors and a FAQ list will be available on the 
Conference web site. 

4. A booklet with a list of sponsors, prizes and a description and photo of each 
team and their robot will be produced for the conference attendees.  

 
7. The Clawar 2016 Robot Competition Organiser  
 
Tariq Sattar (sattartp@lsbu.ac.uk) 
 
8. Contacts 
 
Conference Web Site: http://clawar.org/clawar2016/ 
Competition Web Site: http://clawar.org/clawar2016/program/robot-competition/ 
Conference e-mail: clawar2016@clawar.org 
Conference Venue: Queen Mary University of London 
 
 


