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These Tests were conducted at Robot City using the wireless joystick with no 

coordinated motion.  

We started testing across from the square house. 

1. We started operations at 6cm/s (jv=50K). While starting to ascend a 30 degree 

slope the motor controller faulted (possibly an under voltage fault on all six axis). 

a. The motors got locked in present state and motors continued to spin. 

b. We observed a 15A spike in current draw on the 48v bus prior to fault. 

c. After restarting the motor controller all problems disappeared. 

d. Reset speed to 4.5 cm/s (jv=40K). 

2. On packed dirt with loose gravel on top and slight vegetation, nominal pose, and a 

velocity of 4.5cm/s Scarab drew the following currents on the 48v bus. 

a. Straight driving - 1.8A 

b. Point turn - 3A 

c. Ascending 25 degree slope - 3A 

d. Slope refusal was at 30 degrees – 3.8A 

e. Side slope - 2.6A 

f. Changing pose over the full range (no coordinated motion) – Imax= 10.8A 

We moved Scarab to the front yard of building 19 (largest building on location). 

For all these tests we were at 4.5 cm/s and the terrain was well packed dirt with 

many 1-5inch rocks protruding from the 

surface (unless specified). 

3. We recreated the condition were one 

wheel left the ground. 
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a. Scarab was on flat concrete in high pose 

b. Scarab was still fairly stable with a triangular contact patch 

c. This situation might be minimized 

with coordinated motion 

4. On a 22 degree slope we overcame an 11in 

tall obstacle 

5. On a 33 degree slope 

a. Descent  

i. Scarab handled smoothly 

with minimal slip 

ii.  Pose was slightly below nominal. 

b. Ascent 

i. Made progress up the slope, rover would continuously move 

forward, slip, move forward, etc.. until it reached the top. 

ii.  Scarab could not mount the top crescent of the hill. 

iii.  Scarab tried digging its way over the top of the hill for about 5 

minutes with no success 

iv. If we stopped wheel motion than scarab remained static on the 

slope 

v. Scarab became unresponsive to joystick (probably a joystick 

failure) 

1. Restarted the joystick program and problem went away. 
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6. Side sloped upwards across a 32 degree 

slope. 

a. Utilized side slope pose 

b. Robot body effective angle was 11 

degrees. 

c. Handled nicely with minimal slip 

(providing there was dirt under all four wheels) 

7. Front wheel trenching 

a. The right wheel was in a 16inch trench and the 

left wheel was in the trench 9inches. 

b. Robot was able to enter and exit the trench with no difficulties 

Testing ended early due to rain. 

OTHER OBSERVATIONS  

1. We might want to expand the center hole in the carbon top to give a greater 

clearance by the wiring hoses (for ease of removing the cover). 
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2. There were many hill scenarios that we were able to achieve and have success on 

by having each rocker arm at a different pose level. While doing this we had 

several cases where the ground clearance was not sufficient and the body would 

contact the ground. 

3. We need to test for failure modes of the motor controller under different 

conditions with different speeds. 

4. Scarab had improved performance on the second terrain that we tested on 

(compacted earth with imbedded rocks). 

 

 

    

 


