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A B S T R A C T
This study presents the updated version v2 of IpyDisp named DuduTracker which improves on the window-only-
requirement of IpyDisp. The updated version is web-based that can be used in alternative operating systems
like Ubuntu, Mac, Linux, and others. The update’s effectiveness was also evaluated using a survey involving a
diverse range of users including students, data analysts, and academic researchers from different age groups,
geographical locations, and computer literacy levels. Areas for future enhancement were identified, primarily
focused on making the software responsive to various screen types and improving certain interface aspects.
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1. Background

A recent study introduced iPydisp [1] a Python-based framework
for visual analytics that tracks biological control agents (parasitoids)
at the landscape scale. This tool uses cellular automata to enhance
interactive visualization, providing valuable insights into parasitoid
dispersal.

However, iPydisp is currently limited to Windows users, restricting
its broader application across various operating systems like Ubuntu,
Mac, and Linux. To address this, we have developed Dudutracker, a
web-based version of iPydisp that eliminates this limitation. Dudu-
Tracker retains the cellular automata-based algorithm to generate
dynamic visualizations of insect dispersal patterns, tailored to their
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specific bioecological characteristics. It is accessible across different
platforms, making it more versatile and user-friendly.

2. Architectural blueprint, user interface, and functionality of the
software

Fig. 1 below illustrates the comprehensive schematic of software
architecture. The schematic accentuates the interconnected compo-
nents of the software, portraying the seamless fusion of data ingestion,
analysis, and simulation in a singular dynamic system designed for
scientific exploration and decision-making support. The functionality
is mainly the same as the former version.
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Fig. 1. Comprehensive schematic of software architecture - A detailed representation of the software architecture, elucidating the intricate network of data inputs, model
configuration interfaces, and output visualization panels.

Fig. 2. Schematic representation of the DuduTracker user interface.

Fig. 2 presents the schematic representation of the DuduTracker
interface. The different panels and features are the same as the previous
version Ipydisp.

3. Evaluating the user experience: intuitiveness and user-
friendliness assessment

The primary objective of this survey-based analysis was to criti-
cally evaluate the intuitiveness and user-friendliness of the web-based

version using a structured questionnaire, for a total of 100 test users
incorporating both demographic questions (age, profession, computer
literacy level, and prior experience with analogous software) and us-
ability scale questions. Participants rated various aspects of the soft-
ware’s usability on a Likert scale, ranging from 1 (Strongly Disagree)
to 5 (Strongly Agree). These statements covered ease of navigation,
clarity of instructions, aesthetic appeal, and the utility of help or
tutorial features. Furthermore, specific scenarios were laid out for
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Fig. 3. Survey analysis shows an overwhelmingly positive feedback for the software across an array of users.

the participants to interact with the software, which they provided
feedback on their experiences. Open-ended questions were also posed
to gather insights into specific areas of improvement or appreciation.
In our survey analysis, we noted overwhelmingly positive feedback
for the software across an array of users, differing in professions, age
groups, and computer literacy levels. The users’ diversity reinforces
the software’s broad applicability and user-friendliness. Key aspects
such as ease of navigation, clarity of instructions, aesthetic appeal, and
helpful tutorial features received high appreciation. Most respondents
experienced no issues, highlighting the software’s user-friendly design.
Suggestions for improvements were minimal and largely related to
screen responsiveness and interface enhancements. The majority did
not encounter unexpected errors, attesting to the software’s robust-
ness. Standout features included the user-friendly interface and tools
such as the ‘Live’ and ‘Run’ buttons. Fig. 3 below presents some
of the key results regarding the software’s intuitivity and ease of
navigation.

4. Impact

In addition to the successful impact of the previous version, as
reported by Agboka et al. [1,2], the improved version of DuduTracker
has had a significant impact on agricultural pest management. Its tran-
sition to a web-based platform has made it compatible across multiple
operating systems, greatly enhancing accessibility for researchers and
agricultural professionals alike. This increased accessibility contributed
to DuduTracker ’s selection for presentation at the 2024 Agricultural
Innovation and Technology Marketplace (MITA), organized by the
West and Central African Council for Agricultural Research and De-
velopment (CORAF) in Lomé, Togo, under the theme ‘‘Management of
Bio-aggressors’’ [3].

At MITA, DuduTracker was showcased as a promising technological
solution for pest surveillance and management, aligning with CORAF’s
objectives to integrate climate-smart, nutrition-sensitive, and gender-
sensitive technologies in pest and disease management across West
and Central African agricultural value chains. Additionally, the soft-
ware was nominated for the Abdoulaye Touré Agricultural Innovation
Prize, an award honoring innovations that positively impact farmers’
livelihoods. These acknowledgments highlight DuduTracker ’s role as an
essential tool for researchers and agricultural experts, contributing to
more precise and effective pest control interventions and reinforcing
food security in Africa.
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