
E2.04  Sumo ACE
Est eban Padil l a (PM), Ar ic East er l ing, Chr ist opher  Jenkins

Pr oj ect  Over view

Time to acquir e 
opponent  (avg) 6 Seconds

Time to push opponent  
(avg) 6.2 Seconds

Time to compl ete pul l  
f iel d (avg) 18.5 Seconds

Time to compl ete sear ch 
al gor ithm (avg) 56 Seconds

Navigat ion Test  Resul t s

Power  Budget
Input  Power 4 Wh

Raspber r y Pi Pico H 697 mW

HC-SR04 Ul t r asonic 88 mW

TCRT5000 Inf r ar ed 152 mW

12v Motor s 2 W

BMS 3 mW

Bil l  of  Mater ial s 
under  $50 BOM at  $34.74

Tow obj ect  over  1kg Max towed: 1.4kg

Total  Dimensions under  
24x17cm Bot  at  24x17cm

Total  mass under  1200g Bot  at  1060g

>1hr  Bat ter y Life 1hr  18min

Col or  Pr ecision 97.7%

Max Detect ion Distance 40 Cent imeter s

Ul t r asonic Sensor  FoV 155 Degr ees

Max Angl e Ref l ect ivit y

Major  D2 Changes
- Upgr aded to 2x 12v 100r pm DC motor s
- Upgr aded to 3x 18650 cel l  bat ter y pack
- Obj ect  detect ion spur ious signal  f il t er ing
- 3d Pr inted ar mor , mounts and encl osur es
- Custom l aser  cut  chassis
- Impl emented mul t it hr eading
- 3d Pr inted new 3-piece 4mm D-shaf t  r ims
- Added second buck conver ter  for  motor s
- Simpl if ied and compact if ied wir ing cir cuit s
- Maximized weight  to cl ass l imit

Nav Fl owchar ts

<15cm St r aight  Line 
Deviat ion(Avg) 6.3cm

>200% Tor que Incr ease >291%

RPM Of fset (Avg RPM) Right : 68                    
Lef t : 87.75

Motor  Dr iver  Ef f iciency 76.4%

Aver age angl e 
deviat ion(degr ees) <13

Motor  Test  Resul t s

<60mV Buck Vol tage 
Dr op Pass

Low-Power  Shutdown
at  <9.6V Pass

9V Buck Ef f iciency Expected: 73%,     
Actual : 76.18%

5V Buck Ef f iciency Expected: 73%,     
Actual : 67.07%

Power  Test  Resul t s

Sensor  Test  Resul t s

To our  sponsor , Fawzi Behmann
To our  facul t y advisor , Jef f r ey Stevens

Special  Thanks

Obj ect  Detect ion Fiel d-Of -View

Top Level  Bl ock Diagr am

Requir ements

Our  pr oduct  is an autonomous r obot  
designed to compete in sumo and 
weighted t r actor  pul l  events.
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