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QUICK START 
 

Zoom in and out 
 As you work on your poster zoom in and out to 
the level that is more comfortable to you. Go 
to VIEW > ZOOM. 

 
Title, Authors, and Affiliations 

Start designing your poster by adding the title, the names of 
the authors, and the affiliated institutions. You can type or 
paste text into the provided boxes. The template will 
automatically adjust the size of your text to fit the title box. 
You can manually override this feature and change the size of 
your text.  
 
TIP: The font size of your title should be bigger than your 
name(s) and institution name(s). 
 
 

 
 

Adding Logos / Seals 
Most often, logos are added on each side of the title. You can 
insert a logo by dragging and dropping it from your desktop, 
copy and paste or by going to INSERT > PICTURES. Logos 
taken from web sites are likely to be low quality when 
printed. Zoom it at 100% to see what the logo will look like 
on the final poster and make any necessary adjustments.   
 
TIP: See if your school’s logo is available on our free poster 
templates page. 
 

Photographs / Graphics 
You can add images by dragging and dropping from your 
desktop, copy and paste, or by going to INSERT > PICTURES. 
Resize images proportionally by holding down the SHIFT key 
and dragging one of the corner handles. For a professional-
looking poster, do not distort your images by enlarging them 
disproportionally. 
 

 
 
 
 
 
 
 

Image Quality Check 
Zoom in and look at your images at 100% magnification. If 
they look good they will print well.  
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QUICK START (cont. )  
 

How to change the template color theme 
You can easily change the color theme of your poster by going 
to the DESIGN menu, click on COLORS, and choose the color 
theme of your choice. You can also create your own color 
theme. 
 
 
 
 
 
 
 
You can also manually change the color of your background by 
going to VIEW > SLIDE MASTER.  After you finish working on 
the master be sure to go to VIEW > NORMAL to continue 
working on your poster. 
 

How to add Text 
The template comes with a number of pre-
formatted placeholders for headers and 
text blocks. You can add more blocks by 
copying and pasting the existing ones or by 
adding a text box from the HOME menu.  

 
 Text size 

Adjust the size of your text based on how much content you 
have to present.  
The default template text offers a good starting point. Follow 
the conference requirements. 

 
How to add Tables 

To add a table from scratch go to the INSERT menu 
and click on TABLE. A drop-down box will help you 
select rows and columns.  

You can also copy and a paste a table from Word or another 
PowerPoint document. A pasted table may need to be re-
formatted by RIGHT-CLICK > FORMAT SHAPE, TEXT BOX, 
Margins. 
 

Graphs / Charts 
You can simply copy and paste charts and graphs from Excel 
or Word. Some reformatting may be required depending on 
how the original document has been created. 
 

How to change the column configuration 
RIGHT-CLICK on the poster background and select LAYOUT to 
see the column options available for this template. The 
poster columns can also be customized on the Master. VIEW > 
MASTER. 

 
How to remove the info bars 

If you are working in PowerPoint for Windows and have 
finished your poster, save as PDF and the bars will not be 
included. You can also delete them by going to VIEW > 
MASTER. On the Mac adjust the Page-Setup to match the 
Page-Setup in PowerPoint before you create a PDF. You can 
also delete them from the Slide Master. 
 

Save your work 
Save your template as a PowerPoint document. For printing, 
save as PowerPoint of “Print-quality” PDF. 
 

Print your poster 
When you are ready to have your poster printed go online to 
PosterPresentations.com and click on the “Order Your Poster” 
button. Choose the poster type the best suits your needs and 
submit your order. If you submit a PowerPoint document you 
will be receiving a PDF proof for your approval prior to 
printing. If your order is placed and paid for before noon, 
Pacific, Monday through Friday, your order will ship out that 
same day. Next day, Second day, Third day, and Free Ground 
services are offered. Go to PosterPresentations.com for more 
information. 
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INTRODUCTION( As a result of the previously listed principles, the new module features the following 
characteristics: 
- Easy assembling and disassembling; 
- Easy wiring; 
- Easy to add sensor; 
- Easy to add cover (smooth enough if swimming); 
- The cross-section should be square. (If possible, the 
edges can be extendable). 

REFERENCES(

[1] F. Sanfilippo, G. Salvietti, H. Zhang, H. P. Hildre, and D. Prattichizzo, “Efficient 
modular grasping: An iterative approach”, in Proc. of the 4th IEEE RAS & EMBS 
International Conference on Biomedical Robotics and Biomechatronics (BioRob), 
Rome, Italy, 2012, pp. 1281–1286. 
[2] F. Sanfilippo, H. Zhang, K. Y. Pettersen, G. Salvietti, and D. Prattichizzo, 
“ModGrasp: an open-source rapid-prototyping framework for designing low-cost 
sensorised modular hands”, in Proc. of the 5th IEEE RAS & EMBS International 
Conference on Biomedical Robotics and Biomechatronics (BioRob), Sao Paulo, Brazil, 
2014, pp. 951–957. 
[3] F. Sanfilippo, H. Zhang and K. Y. Pettersen, “The New Architecture of ModGrasp for 
Mind-Controlled Low-Cost Sensorised Modular Hands”, in Proc. of the IEEE 
International Conference on Industrial Technology (ICIT2015), Seville, Spain, 2015. 
[4] Ma, Raymond R., Lael U. Odhner, and Aaron M. Dollar, “A modular, open-source 3d 
printed underactuated hand”, in Proc. of the IEEE International Conference on 
Robotics and Automation (ICRA). 2013, pp. 2737–2743. 
[5] J. Gonzalez-Gomez, H. Zhang, E. Boemo, and J. Zhang, “Locomotion capabilities 
of a modular robot with eight pitch-yaw-connecting modules”, in Proc. of the Citeseer 
CLAWAR. 2006, pp. 12–14. 
[6] J. Gonzalez-Gomez, J. Gonzalez-Quijano, H. Zhang, and M. Abder- rahim, “Toward 
the sense of touch in snake modular robots for search and rescue operations”, in Proc. 
ICRA 2010 Workshop Modular Robots: State of the Art, 2010, pp. 63–68. 

The concept of modularity is adopted when simple identical modules are used to 
build linkages in order to realise versatile robots that can support multiple modalities 
of locomotion, manipulation and perception. From a mechanical point of view, even if 
it is not the most efficient design approach, modular robotics still meets the 
requirements of standardization, modularization, extendibility and low cost [1]. From 
a design point of view, rapid-prototyping can be beneficial when developing modular 
robots with different configurations and for different applications. Development time 
and production cost can be significantly reduced. Therefore, rapid-prototyping is a 
necessary step to validate the design before making a physical prototype. 
In order to give researchers a modular option that is inexpensive, easily customizable, 
and fast to fabricate, a novel highly adaptive multipurpose modular robot is 
introduced in this work for rapid-prototyping applications. The design of the 
fundamental building module follows the principle of minimalism to make the robot 
inexpensive, easily customizable, and fast to fabricate. Each module is equipped with 
the simplest mechanical structure, the minimum number of actuators (only a single 
actuator) and the simplest set of sensors. Thanks to the novel layout, Fused 
deposition modeling (FDM) manufacturing technology can be used to print each 
module, thus making the rapid-prototyping process very economical and fast. A new 
self-locking mechanism allows for connecting the modules in a very reliable way. 
Specially designed electrical contacts are embedded in the new self-locking 
mechanism allowing for easily powering each module. 
The concept of the rapid-prototyping approach is combined with the modular concept 
makeing it possible to model different configurations for both grasping and 
locomotion applications. Both modular grippers or snake-like robots can be built. 
Different control algorithms can be implemented for the models. A low-cost sensing 
approach is used to realise functions for torque sensing at the joint level, sensitive 
collision detection and joint compliant control. The concept of modularity is also 
applied to the system architecture on both the software and hardware sides. In 
particular, a master-slave communication pattern is adopted: each module is 
independent, being controlled by a separate controller board, which can operates 
either as a master or a slave unit according to the application scenario. 
The authors intend this work to be the first in a series of open-source designs to be 
released, and through the contributions of the open-source user community, result in 
a large number of design modifications and variations available to researchers. 
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Concerning modular robotic hands, our preliminary studies started by considering the 
design of modular grasping grippers capable of adapting to different requirements and 
situations. In [1], an iterative algorithm that allows for finding a trade-off between a 
simple gripper model and more complex human like manipulators was presented. 
However, the focus of this particular study was more on the algorithm perspective. 
Later on, ModGrasp, an open-source virtual and physical rapid-prototyping framework 
that allows for the design, simulation and control of low-cost sensorised modular 
hands, was presented by our research group in [2, 3]. However, the fundamental 
building module used in this work is made by two metal brackets that are not quite 
easy to fabricate for the user. The manufacturing process could be simplified by using 
a 3-D printing approach. This same idea was used in [4], where Raymond et al. 
presented a modular, open-source 3D printed under-actuated hand. The hand can be 
created through fast and commonly-accessible rapid-prototyping techniques and 
simple, off-the-shelf components. 
Considering modular locomotion applications, the locomotion capabilities of snake-
like modular robots were analysed in [5]. Different gaits have been implemented and 
tested on a real snake-like robot composed of eight Y1 modules. The Y1 module is a 
very inexpensive and easy to build module. It only have one degree of freedom, 
actuated by a remote control (RC) servo. There are two connection surfaces for 
attaching another modules that requires screws. Later on, the RepY1 module, a 3D-
printable version of the Y1 module was designed, and used to build a snake robots 
that combine three capabilities: locomotion, climbing and grasping [6]. However, 
even if the RepY1 robot can be easily fabricated by using a commercial 3D printer, it 
still requires the use of screws and wires to connect one module to another, thus not 
allowing a very fast rapid-prototyping process. 
To the best of our knowledge, a 3D-printable highly adaptive multipurpose modular 
robot that features a self-locking connecting mechanism and can be used to apply a 
rapid-prototyping approach to both grasping and locomotion applications has not been 
released yet. 
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BACKGROUND(

DESIGN(PRINCIPLES(
In the design of the new module, a minimal number of 3D printed components and 
unmodified off-the-shelf parts are used, powered by a readily available, self-
contained servo. The following principles are adopted: 
- Principle of minimalism; 
- Principle of symmetry; 
- Self-locking mechanism. 

Fig. 1 The layout of the new module makes it possible to model different 
configurations for both grasping and locomotion applications. Hybrid functionality can 
be also achieved. 

Fig. 2 The new self-locking concept mechanism allows for connecting the modules in a 
much more reliable way. Specially designed electrical contacts are embedded in the 
new self-locking mechanism allowing for easily powering each module. 


