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GRL Agenda

1. New digital security certificate.
2. Patterns to detect one or 

multiple targets.
3. Digital watermarking project 

with Dr. Andrew Tirkel.
4. Galeriadearte.pr



New digital security certificate

• The cryptosystem based on the McEliece method has 
some advantages such as the RSA method. The 
encryption and decryption of McEliece are faster and 
with increased size of the keys, security is growing 
faster. For some time it was thought that McEliece's 
method could not be used to produce digital 
signatures, however, a signature scheme can be 
constructed based on the Niederreiter scheme (a 
variant of the McEliece scheme.) In the past, 
considered the large size of the array of public and 
private keys as a disadvantage of the method of 
McEliece given the high memory consumption and 
cost on it. The size of a public key within the standard 
parameters can be in 219 bits. 



New digital security certificate

• Gauss Research Laboratory Inc., is currently 
developing an encryption method based on the 
McEliece cryptosystem in which geometric codes are 
used to improve the public key cryptosystem doing 
smaller. The size of a public key within the standard 
parameters mentioned above and in our case is 
reduced to less than one-third while maintaining the 
same advantages mentioned above. In addition to this 
the progress of cloud computing have reduced 
substantially the cost of memory consumption so that 
in the past was considered a disadvantage for the 
McEliece cryptosystem using our method the 
disadvantage no longer exists.



New digital security certificate

• The quantum computer has been used to break the 
security of all cryptographic schemes, except  
McEliece scheme and our variation of the McEliece 
scheme. At the moment quantum computer does not 
have a full realization, that may change in the future; 
At a minimum theoretically stronger.



Patterns to detect one or multiple 
targets:

• The main problem area is that someone sends one or multiple 
projectiles. We detect the distance of the same to us. Also 
detect speed. The solution to the problem comes from the 
Doppler effect which states that if a wave encounters a moving 
object will change the frequency directly proportional to the 
speed of the object. So what you do is send a wave to each 
object thrown, we measured the time it took to return the wave 
divided by 2 to obtain the distance there and change the 
frequency we get the speed. The world is noisy and that 
introduces complications since the wave may not be sent 
back. That's essentially what happens to the theory of modern 
radar, which depict such an object so that it absorbs the 
waves sent. From the theoretical perspective that is known as 
noise and these waves do not return for the noise. Our 
problem can be summarized as developing a theory of radar 
and sonar in the presence of noise. Costs arrangements and 
sequences of sound patterns are optimal for developing the 
theory of radar and sonar in the presence of noise.



Digital watermarking project with 
Dr. Andrew Tirkel
• Digital watermarking, also referred to as simply watermarking, 

is a pattern of bits inserted into a digital image, audio or video 
file that identifies the file's copyright information (author, 
rights, etc.). The name comes from the faintly visible 
watermarks imprinted on stationery that identify the 
manufacturer of the stationery. The purpose of digital 
watermarks is to provide copyright protection for intellectual 
property that's in digital format. Unlike printed watermarks, 
which are intended to be somewhat visible, digital watermarks 
are designed to be completely invisible, or in the case of 
audio clips, inaudible. Moreover, the actual bits representing 
the watermark must be scattered throughout the file in such a 
way that they cannot be identified and manipulated. And 
finally, the digital watermark must be robust enough so that it 
can withstand normal changes to the file, such as reductions 
from lossy compression algorithms. Watermarking is also 
called data embedding and information hiding. Dr. Andrew 
Tirkel is the person identified worldwide as the first to coin the 
term “digital watermarking”.



Digital watermarking project with 
Dr. Andrew Tirkel

• His paper titled “Electronic Water Mark” (1992) has been the 
backbone of the first digital watermarking patent as well as 
numerous posterior patents. If you make a search in google, 
you will find numerous hits that identify him as one of the 
masterminds behind the creation of the digital watermark. Below 
is a fragment from a letter written by Dr. Tirkel, describing our 
joint initiative: The current collaboration between Dr. Moreno 
and Dr. Tirkel arose due to a common interest in sequences. 
Recently, Dr. Moreno instigated joint research into arrays by 
visiting our group in Australia, and presenting a brilliant idea on 
how to generalize our construction of families of arrays with 
good correlation. Personally, this persuaded me to postpone my 
retirement from this area. Even 4 months ago, I never could 
have imagined such a collaboration!!! In that short period, we 
have studied the generalized construction in two dimensions, 
and Dr. Moreno has come up with an even newer construction, 
which lifts the construction into three dimensions and more. 



Digital watermarking project with 
Dr. Andrew Tirkel

• Such arrays are highly useful in the field of digital 
watermarking, and digital fingerprinting of multi-dimensional 
data, such as audio and video, and in other information security 
applications. We have filed a provisional patent application for 
watermarks built using our construction, and intend to publish 
the work at international conferences and in journals. The new 
construction is incredibly rich, and it is expected that the 
research work will continue for a while. With this in mind, we 
are planning to apply for research funding and establish a 
schedule of regular visits between Puerto Rico and 
Australia.�We are also collaborating in this project with Ron van 
Schyndel (Royal Melbourne Institute of Technology) and Udaya 
Parampalli (University of Melbourne). We also are dealing with 
the company iOmniscient Corporation one of the international 
leaders in Video Analytics who is interested in our technology.



Galeriadearte.pr

• The Galeriadearte.pr community was designed to 
facilitate the dissemination of Caribbean art in the 
World Wide Web and consequently throughout the 
world. We have partnered with several Caribbean 
artists who will exhibit and sell their works through our 
website easily and securely.

• With this community we aim to accomplish two main 
goals. First, we wish to further the development the 
Caribbean region´s economy by the use of e-
commerce. In this sense, we want to familiarize and 
serve as example of ways in which Caribbean artists 
can implement e-commerce tools as means to better 
disseminate their work throughout the world. We also 
wish to provide internet users with the advantage of 
being able to have a single spot where to appreciate 
works of renowned as well as emerging artists from 
the Caribbean region and consequently, contribute to 
the dissemination of this region’s extraordinary artistic 
production.



Galeriadearte.pr

– Galeríadearte.pr is an initiative of the 
Gauss Research Foundation, a non-for-
profit corporation organized according to 
the laws of the Commonwealth of Puerto 
Rico. The proceeds received from 
Galeriadearte.pr will be used to further the 
development of activities of Casa Toledo 
in Dominican Republic, a center dedicated 
to the development of different non-profit 
cultural and social activities.



Using resellers to provide a 
cyber community 
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