
  

  

Abstract— One of the major obstacles in the study of human-
robot interaction with social robots is the lack of platforms to 
allow for tests with large user groups. Often, the price of these 
robots prohibits using more than a handful of robots. Another 
factor is that with commercial platforms, the robots do not 
possess all the necessary features to perform an experiment and 
due to the closed nature of the platform, large modifications are 
nearly impossible. While open source social robots do exist, they 
often use the best components that are commercially available, 
and make use of expensive manufacturing techniques, which 
make them unsuitable for large-scale studies. To address this 
problem, a new social robotics platform, named Ono, was 
developed. The design is based on the DIY mindset of the maker 
movement, using readily available components and hobbyist 
accessible rapid prototyping and manufacturing techniques. 
The modular structure of the robot makes it easy to adapt to the 
needs of the experiment and by embracing the open source 
mentality, the robot can be further developed by a community 
of users. The low cost, open nature and the DIY friendliness of 
the robot make it an ideal candidate for HRI studies with a 
large user group. 

I. INTRODUCTION 

Existing robots which are suitable for human-robot 
interaction (HRI) are often very expensive, which prohibits 
their use in large scale testing. To address this problem, a new 
robot, named Ono, was developed. The software and 
hardware files of Ono are open source to make the robot easy 
to adapt to the specific needs of an experiment. It can be built 
from inexpensive materials, using DIY tools and techniques. 
The robot is composed of reusable modules and can be built 
by the user with the help of visual instructions. This makes 
Ono a low-cost robot that’s easy to reproduce using low-
volume manufacturing techniques. 

Ono’s social capabilities include facial expressions and 
gaze. The required degrees of freedom (DOFs) in the face to 
express these emotions were based on the Action Units (AU) 
defined by the Facial Action Coding System (FACS) of 
Ekman and Friesen [1]. Ono can express Ekman’s 6 basic 
emotions: anger, disgust, fear, joy, sadness and surprise [2], 
along with several other emotions. 

II. APPEARANCE & STRUCTURAL MAKEUP 

The robot is approximately 45cm tall, making it easy to 
transport. The head is disproportionally large because it is the 
intended focus point of the robot. An exaggerated, cartoony 
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appearance avoids the effects of the uncanny valley [3] and 
makes Ono more attractive to children. 

The base of the robot is a skeletal frame, made from 
interlocking sheets of laser-cut polystyrene. It has mounting 
points for the different modules (eye, eyebrow, mouth) as 
well as electronics and cables. 

The skeletal frame and the modules are protected by a soft 
polyurethane foam cover. This gives Ono a soft exterior for 
interacting with children and protects its inner components 
from damage. The foam cover is cut from flat sheets of foam 
using a laser cutter. The foam is in turn covered by a textile 
skin which gives it a visually attractive appearance. 

The robot’s power supply, logic processing and control 
interface are housed in a separate unit. The operator can select 
an appropriate emotion from Russel’s circumplex model of 
affect [4] or alternatively, the robot can be controlled via 
USB. 

III. PRODUCTION BY USERS 

The robot makes heavy use of laser cutting for the 
production of its components. Laser cutting has several 
advantages over other rapid prototyping techniques: it is fast, 
it is easy to operate and it requires 2D vector files, which are 
easy to edit. 

Users are guided visual instructions to assemble the robot. 
By assembling the robot themselves, operators gain insight in 
its working, making it easier to repair, modify or improve 
Ono. Furthermore, by building the robot themselves, the 
operators will form a certain bond with their creation, named 
the “Ikea-effect” [5]. Preliminary user testing has shown that 
visual instructions work well to guide inexperienced users 
through the assembly process. Users noted that while the 
drawing of the finished module looks very complex, the 
actual assembly process is greatly simplified by the step-by-
step instructions. 

IV. CONCLUSION 

Ono presents a first step toward the development of a DIY 
reproducible social robot. It is an affordable HRI tool which 
can be produced with hobbyist-level tools and services.  
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