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ABSTRACT

Citizen science (CS) is defined as a form of research collaboration or data gathering performed by non-experts or untrained
individuals. CS projects benefit scientists by providing resources for data processing, gathering, pattern recognition, etc. On REliFslgRS e ElalelcRelde][SleiisNo [STollale Nolg
the other hand, for volunteers, CS represents the democratization of science, and the opportunity to be involved in local [ddelistigdlelieridlelgBR el R IR CER
issues as well as a strong public education aspect. In this work, we will use zoouniverse.org to create a CS project using data IS UEEIRTIEES Pl RCR SEIRIE
from Jicamarca Radio Observatory’s ionosonde. Participants will use a built-in draw tool to identify the ordinary and \e/gt?c?r?aelm; Ztosriraits,?oy ;itlggnim[i']_
extrgordinary lines from an ionogram power image, which then can be used for parameter estimation. Furthermore, we B
will describe our plans for data management and public engagement. We hope this work will motivate our community tO RS astlard=te Mlatali= =it a ki Al N o) ol

use CS projects both as a scientific and an outreach approach. ject's topic or in science in general,
Interest in learning something and

INTRODUCTION AND MOTIVATION contribution to scientific know-

ledge [5] (Figure 4).

he rapid development of new technologies has brought the possibilities for instant collection, transmission, and submission
of data and provides researchers the capability to validate data [1]. CS projects benefit scientists by providing resources for BIEAEN =18 aalela\= i [o]al=I BN i=Teirel s
data processing, gathering, pattern recognition, etc. On the other hand, for volunteers, CS represents the democratization of BIQLEEESNIERSE gl Elplel[Ele

science, and the opportunity to be involved in local issues as well as a strong public education aspect [2]. through a social media campaign
to launch the project, explaining

the main goals, the relevance of
the Jicamarca observatory, and the
steps to participate in the zoo-
niverse project.

Nowadays the development of online citizen science projects represents multiple benefits associate with their amplified
range of action due to no physical barriers and overall the low cost to strengthen the infrastructure for scientific research and
engage members of the public in science, which opens the possibility to applied citizen science to many fields of study [3].
Platforms such as Zooniverse represent a unique virtual space for the user to find projects of their interest and participate with
simple and intuitive methodologies. Zooniverse CS projects have achieved large participation of non-scientific in science [4], BRyarEtr=Yele]sls aateltVelile s o I 126
which position it as a useful tool to promote participative projects in scales that researchers cannot accomplish on their own. to interest in learning something,

which will be addressed through
free talks organized for current and
potential participants. This infor-
mation will be complemented
with scientific dissemination
through posts in social media.

METHODOLOGY

lonograms have been manually scaled for many years. In
this work, we propose a way for the citizens to participate in
this process.

The third motivation is the interest
in contributing to scientific know-
: " o " % [@[w[B[I[«s[H[~[s[=]E > 2 |edge, De Vries [5] found that
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Fig. 1. Diagram showing the whole processing of the data. The s v ot s vaon s o s i st oy onecn | (S0 er s st iy s
green blocks represent the usual steps for manual scaling and —Eeee The multimedia material to be
the pink ones the contribution of the public. e e o A T ] used must show the potential to
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The ionograms are produced by the ionosonde VIPIR, from Qorwers moving from a passive approach to
the LISN network. Simple processing of the images is done : an active one.
to decrease interference, noise and to shift the echoes to
the center of the image. Then, these images are uploaded Figure 2. Screenshots of the zooniverse.org platform. Top: Edition
to the platform zoouniverse.org (Figure 1). layout to build the website that the citizens will see. Bottom: Tools
to build the buttons that citizens will use to analyze the
The zooniverse.org platform is quite versatile and allows lonograms.

researchers to personalize the design (Figure 2). There, the
participating public will find a video explaining the physics
of the acquisition of the ionogram in a non-technical
language. With this instruction, they will proceed to scale
the ionogram.

The scaling data is stored by the platform and then can be BOVALglelve]a s l=It=R=17=0 folo] [N fo]
downloaded, analyzed, and stored in a database for future automatic scaling of ionograms,
scientific use. An example of the preliminary design of the these are expensive and often
buttons for scaling is shown in Figure 3. need tunning.
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Figure 4. Diagram illustrating the structure of the public researchers in the CEDAR

engagement strateqgy for the project. community to explore the
advantages of citizen science

methodologies.

Figure 3. An example of one ionogram scaling. On the left, we
can see a VIPIR ionogram and the identified characteristic
frequencies and virtual heights. On the right, we see an example
of how we can construct buttons to identify different patterns in
the ionogram.
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