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The “MiniEric” is a general-purpose robot used for experimentation. It includes
an Arduino board and several microcontrollers for the smaller modules. You can
build a similar robot to experiment with at your workbench.

The Arduino-Based 

“MiniEric” Robot
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ARTICLE by Titus Gabriel Petrut

created the “MiniEric” general-purpose robot for

experimental purposes, and also so I could partici-

pate in robotic competitions (e.g., line following, fire

fighting, search-and-rescue, and “robo waiter” events).

MiniEric is a complex robot (modular in concept) that’s

still evolving (see Photo 1). An Arduino serves as the

robot’s “brain,” and several microcontrollers are used for

the smaller modules in the system. 

Unlike many robotics enthusiasts with experience

working with Arduino, and who are always looking to

implement it in new projects, I discovered Arduino while

I was working on my existing project. Here’s how it all

started. Many of us “geeks” dream of having a personal

assistant robot (i.e., a butler robot) to help out with

everyday chores—and, of course, fetch that cold beer

from the fridge. All jokes aside, such

a design is my long-term goal. Why

long-term? Well, for robotics, you

need to be knowledgeable in three

different fields: mechanics, electron-

ics, and programming. As a “regular

Joe” with only a little background in

these fields, I needed time to be able

to build my butler robot. After a bit

of practice with Lego Mindstorms, I

gave it a shot and built my first but-

ler prototype using an Evolution

Robotics ER1 robot kit. The kit came

with motors, a controller, and a frame

for installing a laptop and hooking up

a webcam (for detecting objects and

people). I customized the kit by

adding an arm (a weak one) and I

named it Eric. But I had a hard time programming the

robot, because I had no idea how to program a PC and the

native interface was limited. Therefore, I decided to build

a cheaper, smaller version so I could improve my pro-

gramming skills. The idea was to develop most of the

code to run on the modules that I could later install on a

larger robot. This is how the MiniEric robot was born.

I wanted the MiniEric to meet a few requirements.

One, it had to be inexpensive. Two, it had to be easy to

build (with mostly hand tools). Three, it had to be a small-

er replica of a larger robot. And finally, I wanted to incor-

porate most of the functions a bigger robot would have. I

managed to keep costs low for most of the parts. (I did,

however, spend money on sensors that I plan to incorpo-

rate in the big robot. I wanted to test them out first.)

THE MAGAZINE FOR COMPUTER APPLICATIONS

Photo 1a—This is the finished robot b—Here the robot is about to put out a flame.

a) b)
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I started the process by designing with Google

SketchUp, which is free, easy-to-use, 3-D CAD software

that’s quickly becoming more and more popular. To give

it the general look of the Johnny 5 robot in the movie

Short Circuit (Sony TriStar, 1986), I designed it to have a

bendable torso that’s separate from its body. This enables

the robot to lift objects from the floor and place them on

a shelf or small table, but without the added weight of

the head servos and sensors in the torso. The arms can

move independently, and they can act as a claw for grasp-

ing objects. 

I printed the designed parts, traced them, and cut

them out from a piece of 0.25†poplar board I bought at a

hardware store and assembled everything using small

wood screws. I ordered the servos from HobbyKing.com

for less than $7 apiece, along with some wheels I never

used and the tail wheel. I made the servo brackets from

an automotive CV boot clamp I had on hand. The sensor

brackets were made from a piece of a leftover L-shaped

PVC bar I got from a shower frame. Finally, the wheels

were from an old Lego Mindstorms RIS kit.

The robot has eight servos: one for bending at the

waist, two for the arms, two for the shoulders, two for

the panning/tilting the head, and one for a sensor scanner

mounted under the deck. At first, I used two more ser-

vos, modified for continuous rotation for driving, but

they were too noisy for my taste and didn’t have

encoders. I replaced them with a pair of Faulhaber geared

motors with built-in encoders. These motors are great,

but rather weak for this robot, so I might change them in

the future. As for the sensors, the robot has a Parallax

Ping))) ultrasonic range sensor mounted on the head,

along with a quite expensive I2C Devantech eight-pixel

thermal array sensor that is capable of detecting body

heat and a candle flame. A Sharp IR range sensor is

mounted on the scanning servo, low to the ground, so the

robot can “see” and center itself on the objects it wants

to pick up, or do other things like follow a wall. Push

buttons were mounted on the tip of the robot’s arms to

be able to feel when an object was gripped, but they were

too stiff and the servos didn’t have enough power to push

them, so I decided to replace them with Interlink Elec-

tronics 0.5” circular force-sensitive resistors (FSRs)

instead. An infrared remote control receiver sensor is

also mounted on the head. It enables me to use a univer-

sal remote control—tuned for a Sony TV—to control the

robot remotely. In the future, I’ll install a battery sensor

and some other specific sensors will be used on the I2C

interface.

The most important part of the robot is its brain. I

had several Atmel microcontrollers lying around: an

ATmega32 development board, an AVR Butterfly, a

MegaBitty board, and a custom robot board (called Ro-Bot-X)

that I had made a few years back based on an ATmega8.

Only the last board was built with what I needed, so I

started to look around for alternatives that would meet

two requirements. One was to use an AVR microcon-

troller so I could program it in Bascom-AVR. (I was a

basic programmer, like most beginners.) The other was to

have lots of three-pin header connectors for easier servo

and sensor connectivity. This is how I found Arduino.

Funny thing: it didn’t meet any of my conditions, so I

almost skipped over it. But after I read more about it, I

was pleased to see an open-source hardware and software

platform. However, I was at first a bit afraid that it

would be tough to learn how to program it; but in the

end, I was amazed at how simple it actually was. The

only problem was the lack of three-pin headers. Fortu-

nately, I learned that this could be solved with a custom-

made shield. While I was asking questions on the “Soci-

ety of Robots Forum,” a user asked me if I wanted to be a

beta tester for his new robotic board called Roboduino,

which was based on the Freeduino variant. I was thrilled

and promised him I’ll use it to the max. Well, I kept my

promise. The MiniEric uses all of the pins from the

Roboduino!

My first goal was to have the robot respond to a

remote control. I found all the necessary code on the

Arduino Forum. I modified it, so I can even teach the

robot new servo moves and store them in the EEPROM

by just using the remote. Then, with a push of a button, I

can command it to move, wave an arm, play a song, pick

up or release an object. I added a serial LCD so I can see

the sensor readings, and I programmed the robot to fol-

low a wall and detect a candle light.

I found Arduino software was easy to learn and work

with. It had libraries for all of the hardware I needed—and

I used a lot: eight servos (using SoftwareServo library),

one Ping))) sensor, one Sharp sensor, a speaker, a serial

LCD (using SoftwareSerial library), an EEPROM library, a

thermopile sensor (using the I2C interface, Wire library),

a dual DC motor controller (using the hardware serial),

and an IR remote sensor (I built a library for it). All of

the robot’s code takes less than 60% of flash memory

space—unless, of course, I leave all of the serial.print

statements uncommented. I can have a few different pro-

grams in there and just select them with the remote

when the time comes. And if I ever need more program

space, I can upgrade to the ATmega328 microcontroller

that the new Arduino Duemilanove has onboard. Howev-

er, I reached the point where too many things needed to

happen at the same time, so I had to split the functional-

ity in several modules. I already have a serial DC motor

controller. Next will be a servo controller because the

servo timing interferes with other tasks. Perhaps I’ll use

the Roboduino as a servo controller—using the new servo

library based on Timer1 interrupts—and add another

Arduino on top as the main brain and connect them via

I2C. But then I will need a prototyping shield for each

new Arduino board in the system. I decided to take a dif-

ferent route and design my own multi-modular board

that I can customize for the different modules I need to

use. This is how the “R-Dev-Ino” was born. 

The R-Dev-Ino is a Robotic Development Arduino-

compatible board with a small prototyping area and a

dual-mirrored I2C connector so multiple boards can be
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stacked straight or staggered. Each board uses an

ATmega168 or ATmega328 with an Arduino bootloader,

and they are programmed using an external FTDI Basic

board I bought from SparkFun. 

I’ve used four boards on my robot, each of them cus-

tomized for a special purpose. The MotorController mod-

ule was customized by soldering a dual H-bridge

SN754410 and screw connectors for the motors. Also,

this module takes care of the quadrature encoders that

are built in the motors. The ServoController module was

customized by soldering the filtering capacitors and the

switching voltage regulator for the servos. The Speech-

Controller module was customized by soldering a RC fil-

ter and a small amplifier for the Text-to-Speech function.

Also, this module is the interface to the Voice Recogni-

tion (VRbot) module and it handles the logic that triggers

the actions by voice commands. The Mapper module was

customized with a voltage interface for a Nokia Color

LCD breakout board. This module takes care of the

robot’s position on the map and displays it on the color

LCD. The first two modules are slave-only, and the last

two modules can be either slave or master, as needed.

Implementing I2C communication was pretty easy. The

Arduino’s Wire library that handles the I2C interface is

interrupt-based and handles the possible multi-master

conflicts with ease. All I needed to do was to set up a list

of unique commands (followed by two parameters), so

there are no two identical commands in the system—no

matter the destination address. 

MiniEric went through an intensive rebuilding

process that included a paint job, a little height reduction

by changing the wheels and a small cut from the vertical

structure, a complete head redesign, complete change of

on-board electronics, and the addition of an extra servo

to trigger the spray. It was almost ready for the Canadian

National Robotic Games and a fire-fighting competition.

Unfortunately, some low-level functions didn’t work

properly after the rebuild, and I spent too much time fix-

ing them instead of debugging and improving the naviga-

tion. So, I skipped the competition, but I performed some

tests to show some of the capabilities, like starting on

voice command, driving in a straight line, finding the

candle flame, and putting it out by spraying water. You

can watch a couple of videos demonstrating that on my

blog (http://seriousrobotics.wordpress.com).

I am really happy with the Arduino platform. I have

learned a lot since I started to use it, and I’ve solved all

my problems by asking questions on the Arduino forum.

The Arduino integrated perfectly in my project. When I

outgrow it, I could design a board to meet my needs and

still use the Arduino software on it. Because it’s simple

to use, versatile, and easy to program, I think Arduino is

the best platform for both beginners and professionals. I

Editor’s note: For more information about the hardware

and programming associated with this project, go to

http://seriousrobotics.wordpress.com/.

SOURCES
Arduino board
Arduino | www.arduino.cc

TPA81 Thermopile array
Devantech Ltd | www.robot-electronics.co.uk

ER1 Robot kit
Evolution Robotics, Inc. | www.evolution.com

141:1 6VDC Gearhead motor
Faulhaber | www.faulhaber.com

0.5†Circular force-sensing resistor
Interlink Electronics, Inc. |
www.interlinkelectronics.com

PING))) Ultrasonic sensor
Parallax, Inc. | www.parallax.com

VRbot Speech recognition module 
RoboTech | www.robotechsrl.com

GP2D120 IR Range Sensor
Sharp Microelectronics of the Americas | 
www.sharpsma.com

Nokia color LCD breakout board
SparkFun Electronics (distributor) | www.sparkfun.com

Titus Gabriel Petrut is a computer technician with a strong

interest robotics. He lives in Toronto, Canada. You may

contact him at robotxro@yahoo.com.


