	Algorithm S1. Pseudo-code for RS-based CCD inverse kinematics algorithm

	
	Input: rigid body tree description, starting configuration, end-effector target

	
	Output: trajectory of configurations moving end-effector to target

	1:
	while iteration < maximum number of iterations

	2:
		for each module in the tree, from end-effector to base

	3:
			for each joint associated with the module

	4:
				initialise best joint value to current joint value

	5:
				generate M random joint values within max. step size, include limits in set

	6:
				evaluate cost function for each sample

	7:
				sort values in order of ascending cost

	8:
				for each sorted value

	9:
					if no self-collision in the tree

	10:
						store value as best joint value

	11:
						break

	12:
					end

	13:
				end

	14:
			end

	19:
		end

	15:
		save full tree configuration for current iteration in trajectory

	16:
		if cost < convergence tolerance

	17:
			return converged trajectory

	18:
		end

	20:
		iteration++

	21:
	end

	22:
	return unconverged trajectory
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Algorithm S1.  Pseudo - code for RS - based CCD inverse kinematics algorithm  

 Input:   rigid body tree description, starting configuration, end - effector target  

 Output:   trajectory of configurations moving end - effector to target  

1:  while   iteration < maximum number of iterations  

2:    for   each module in the tree, from end - effector to base  

3:      for   each joint associated with the module  

4:        initialise  best joint value to current joint value  

5:        generate  M   random joint values within max. step size, include limits in set  

6:        evaluate cost function for each sample  

7:        sort values in order of ascending cost  

8:        for   each sorted value  

9:          if   no self - collision in the tree  

10:            store value as best joint value  

11:            break  

12:          end  

13:        end  

14:      end  

19:    end  

15:    save full tree  configuration for current iteration in trajectory  

16:    if   cost < convergence tolerance  

17:      return   converged trajectory  

18:    end  

20:    iteration++  

21:  end  

22:  return   unconverged trajectory  

 

