
IEEE Humanoid Robot Racing 
Team PUCP – Team Description Paper, LARC 2013 

 

Eiji Onchi 

Department of Engineering - Mechatronics 

Pontifical Catholic University of Peru 

Lima, Peru 

eiji.onchi@pucp.pe 

Francisco Cuéllar 

Department of Engineering - Mechatronics 

Pontifical Catholic University of Peru 

Lima, Peru 

cuellar.ff@pucp.edu.pe

 

 

 
Abstract—This paper details the hardware and software used 

by team PUCP to develop a Humanoid Robot capable of running 

in a straight line for over 4 meters, as defined by the rules on IEEE 

Humanoid Robot Racing category of the XII Latin American 

Robotics Competition (LARC). The hardware devices used are: 

Robovie-X, NXT Compass Sensor and Arduino nanoboard. 
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I.  INTRODUCTION 

Children and adults, as well as researchers, have been 
fascinated by robots since the previous century by the 
complexity and autonomous motion, assigning them mixed 
attributes of machines and living creatures. Humanoid Robots 
research combines several sciences of study, such as mechanics, 
electronics, biology, computer science, and so on, to investigate 
bipedal motion, dynamics, human-like characteristics, human 
robot interaction, etc. 

The Mechatronic Engineering Section of the Department of 
Engineering of the Pontifical Catholic University of Peru 
(PUCP) is working on many interdisciplinary robotics’ research 
projects including humanoid robots. Those research projects are 
conducted by undergraduate students with an advisor professor. 

At the IEEE Humanoid Robot Racing category of LARC 
2013, a humanoid robot must be able to move, in a straight line, 
for over 4 meters in less than 5 minutes [1]. In order to solve this 
problem, a small humanoid robot, which can orientate and walk 
autonomously, was required. It was also necessary to solve the 
issue of stability while the robot is in motion and process all the 
information into useful actions. For this, a commercial robot, 
Vstone’s Robovie-X was conditioned with HiTechnic’s NXT 
Compass Sensor and Arduino Nano. 

The following paper will give an overview of the hardware 
used, the software implemented and future improvements for the 
project. 

II. HARDWARE 

A. Humanoid Robot Robovie-X 

Robovie-X is the standard model and comes with seventeen 
degrees of freedom and features VS-S092J servos which have 
9.2kg/cm of torque. Fig. 1 shows Robovie-X. 

 

Fig. 1. Robovie-X 

B. CPU Board VS-RC003HV 

The Vstone’s VS-RC003HV [2] (See Fig. 2) board controller 
is the main Central Processing Unit used to control the servos in 
the humanoid robot. This controller features a built-in audio 
system and an IXBUS connector which allows optional 
expansion boards to be incorporated into the robot to expand its 
functionality. 

 

Fig. 2. CPU Board VS-RC003HV 



C. Gyro/Accelerometer Board VS-IX001 

The VS-IX001 board contains the gyro sensor and 
accelerometer sensor used to stabilize the motion of the 
humanoid robot. It will also keep track of the robot’s position to 
evaluate falls during the competition. Fig. 3 shows the board. 

 

Fig. 3. VS-IX001 Board 

D. Compass Sensor NMC1034 

The NXT Compass Sensor NMC1034 a digital compass 
used on Lego’s Mindstorm set that measures the earth's 
magnetic field and outputs a value representing the current 
heading. The magnetic heading is calculated to the nearest 1° 
and returned as a number from 0 to 359. Fig. 4 shows the 
compass. This sensor was adapted to work with the Arduino 
Nano though I2C serial communication [3]. 

 

Fig. 4. NXT Compass Sensor 

E. Arduino Nano 

The main microcontroller used to fetch the sensors’ data [4] 
and control the humanoid robot is the Arduino’s Arduino Nano 
(See Fig. 5). The compass sensor is connected through I2C 
interface [3] and the humanoid’s CPU is connected through 
UART serial communication [5] [6] to this nanoboard. The 
device computes the acquired data and makes decisions for the 
robot to follow. 

 

Fig. 5. Arduino Nano 

F. Battery 

A 6V NiMH battery (See Fig. 6) is used to power all the 
system of the humanoid robot. 

 

Fig. 6. 6V NiMH battery 

III. SOFTWARE 

The operating system used to program the humanoid robot 
was Windows 8 with RobovieMaker 2 and Arduino. The 
language used to program is based on C++. 

A. RobovieMaker 2 

RobovieMaker 2 (See Fig. 7) is the software used to program 
the VS-RC003HV CPU for the humanoid robot. It features a 
flowchart style system to create motions and includes 
conditional branching for creating different reactions based on 
external sensor input. It also features the ability to trigger 
different motions based on analog control input. 

 

Fig. 7. RobovieMaker 2 Software Screenshot 

B. Arduino 

Arduino (See Fig. 8) is an open-source programming 
environment, written in Java, which enables the user to program 
and upload code into the Arduino microcontroller. 

 

Fig. 8. Arduino Software Screenshot 



IV. PROGRAM 

The following block diagram shows the logic the program 
follows to complete the given task: 

 

START

TURN ON MOTORS

SAVE CURRENT 
NORTH

EVALUATE 
GYRO/ACCEL

STAND UP FACE UP
STAND UP FACE 

DOWN

EVALUATE 
COMPASS

MOVE FORWARDTURN LEFT TURN RIGHT

END

FACE UP FACE DOWN

CENTERED

ERROR RIGHT ERROR LEFT

UPRIGHT

 
 

This program is loaded into the Arduino Nano. The motion 
files and sequences are programmed in the RobovieMaker 2 
software and loaded into the VS-RC003HV CPU. Both 
microcontrollers work together to control the humanoid robot. 

The motion files consist of motions programmed by frames 
and repeats for a determined amount of time. The Arduino board 
controls which motion is played at what time autonomously. 
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