)

Check for
updates

A Cross-Curricular Educational System for Hexapod
Robots Based on Jason Nano

Dingrong Chen, Xiaochun Xu", Nanling Su, Xinxin Wang, Jiaxing Lei, Huibin Feng
School of Computer and Big Data, Mingjiang University, Fuzhou, 350108, China

*xuxiaochun0303@126.com

Abstract. Traditional education systems often place excessive emphasis on sin-
gle-discipline knowledge, overlooking the cultivation of students' comprehensive
abilities. Currently, higher education lacks a system that offers students a well-
rounded, in-depth, and personalized learning experience with ample development
opportunities. To address this issue, this paper proposes a cross-curricular edu-
cational system for hexapod robots based on Jason Nano. This system integrates
multiple disciplines, including advanced mathematics, basic analog electronic
circuits, basic digital electronic circuits, Python, and C language. By implement-
ing this multidisciplinary approach, the system aims to enhance students' mathe-
matical logic, programming skills, algorithm design, and hands-on practical abil-
ities. It also promotes the mastery and application of both foundational and spe-
cialized courses, enabling students to integrate knowledge from various disci-
plines in practical scenarios and develop a more comprehensive and systematic
understanding.

Keywords: Cross-curricular Educational System, Hexapod Robots, Jason
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1 Introduction

In the current education sector, the traditional system tends to focus on narrow, one-
dimensional knowledge. As noted in several studies [1][2][3], this approach places ex-
cessive emphasis on subject-specific knowledge, leaving students with only a basic un-
derstanding, which hinders their ability to apply knowledge flexibly in practice ['\. This
system often neglects the integrated application of multidisciplinary courses, the devel-
opment of students' diverse skills !, and the cultivation of comprehensive literacy P,
For instance, essential abilities such as innovation, critical thinking, and practical skills
are often overlooked, as highlighted in other studies [4][5]. As a result, students may
struggle to cope with and solve complex real-world problems. Additionally, the educa-
tion system's focus on standardized teaching and assessment often disregards individual
differences and personalized needs, leading to a lack of interest among students ! and
stifling their innovative thinking &), which is crucial for targeted learning.

This paper presents a cross-curricular educational system for hexapod robots based
on Jason Nano, designed for higher education. The system aims to enhance students'
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hands-on skills, innovative thinking, and problem-solving abilities through multidisci-
plinary integration, ultimately cultivating their overall competencies.

2 Industry Actuality

To gain a deeper understanding of students' perspectives on the current educational
model and the cross-curricular education system, this paper conducted a survey among
248 communication engineering majors, focusing on their views regarding higher edu-
cation practices and cross-curricular approaches.

What do you think are the problems with the current education system?
[multiple choices]

Option Total  Proportion

Single teaching method 215 - 86.69%
T].1e curriculum content is out of touch 144 GO 58.06%
with actual needs

Lacl_( of systematic training for cross- 0 O 38.71%
curriculum integration

Lack of individualized education 200 80.65%
_The Clll?lVﬂ'[lOIl of innovation ability is 153 Co—— 75.81%
nsufficient

This topic is valid to fill in the number of 248

people
Fig. 1. A survey of the problems existing in the current education system.

As shown in Fig. 1, the statistical results of the questionnaire survey reveal several
significant issues within the current education system, with the lack of systematic cross-
curricular integration being particularly prominent. According to the survey, 88.71% of
respondents believe that the current higher education system lacks adequate training for
cross-curricular integration. This proportion significantly exceeds concerns about other
issues, such as a single teaching method, lack of personalized education, and insuffi-
cient cultivation of innovative abilities. This highlights that systematic training in cross-
curricular integration has become a critical issue that urgently needs to be addressed.

To meet the current demand for a more robust higher education curriculum, this pa-
per proposes a cross-curricular educational system for hexapod robots based on Jason
Nano. This system can be integrated with industry-academic practice courses, as well
as comprehensive practical training courses in electronic information and communica-
tion engineering, to enhance students' mastery and application of both foundational and
specialized knowledge, thereby forming a more complete and systematic professional
knowledge framework.
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3 A Cross-curricular Educational System for Hexapod Robots
Based on Jason Nano

The system utilizes the Jetson Nano embedded platform as the core motherboard to
develop a cross-curricular educational system for hexapod robots. Figure 2 illustrates
the system's block diagram.

recognition Target tracking
| | |
1
A Cross-curricular Educational System for Hexapod
Robots Based on Jason Nano

Fig. 2. Block diagram of a cross-curricular educational system for hexapod robots based on Ja-
son Nano.

The Jetson Nano, an embedded system developed by NVIDIA for the next genera-
tion of autonomous machines, is a global leader in visual computing technology. It fea-
tures a powerful quad-core 64-bit ARM CPU and an integrated 128-core NVIDIA
GPU, delivering impressive floating-point computing power of up to 472 GFLOPS.
This motherboard not only offers outstanding performance but also excellent energy
efficiency, capable of smoothly handling modern Al workloads, including running mul-
tiple neural networks in parallel and processing real-time data from high-definition sen-
sors. This makes it a powerful and reliable learning platform for educational systems.
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Fig. 3. High voltage steering gear based on HX-35H bus.
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As shown in Fig. 3, the HX-35H, a single-axis servo with 35KG high torque, pro-
vides robust power support for the robot, ensuring excellent performance across various
application scenarios. Its unique low-profile and compact design not only make the
servo easy to integrate into the robot, but also enhance the robot's aesthetics and bionic
qualities, offering students a broader design space. Precise control can be achieved
through the UART serial port command, allowing the HX-35H servo to accurately ro-
tate to the target position within a specified time. Additionally, the servo supports flex-
ible adjustment of rotation speed, further accommodating the diverse application and
debugging needs of students.
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Fig. 4. 3D depth camera.

As shown in Fig. 4, the system incorporates a high-precision, low-power depth cam-
era based on monocular structured light 3D imaging technology, enabling the robot to
capture high-definition visual images and video data. This allows for real-time acqui-
sition of three-dimensional information and adds object perception capabilities to intel-
ligent systems. This technology supports various application scenarios, including hu-
man-computer interaction, face recognition, 3D modeling, augmented reality (AR), se-
curity, and assisted driving.

In this system, the "hexapod robots" serve not only as technical tools but also as
vehicles for knowledge and platforms for practical learning. During the process of de-
signing and debugging the robots, students must apply a solid foundation in mathemat-
ical logic to tackle challenges such as spatial geometry and algorithm optimization.
Additionally, a strong understanding of analog electronic circuits is crucial for students
to comprehend the working principles of the robot's sensors and actuators. The learning
and application of programming languages empower students to transform their crea-
tivity into tangible robot behaviors, allowing them to experience the transition from
theory to practice.

4 Implementation Effect

The all-around development and deep learning of students often result from the effec-
tive implementation of a cross-curricular education system. The system proposed in
this paper embodies this concept in practice. By seamlessly integrating knowledge from
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mathematics, analog electronic circuits, programming languages, and other multidisci-
plinary courses, it provides a pathway for students to explore the depth and breadth of
various subjects.

The cross-curricular educational system for hexapod robots, based on the Jason
Nano platform, offers a comprehensive learning environment that combines theoretical
knowledge, hands-on practice, and innovative exploration. This approach significantly
enhances students' learning experiences, sparks their interest, and helps them master
foundational knowledge while developing the ability to solve complex problems. It
equips students to confidently face the challenges of a diverse and rapidly changing
future.

To assess and enhance students' learning satisfaction with the platform, Fig. 5 pre-
sents a survey on the effectiveness of the cross-curricular education system for com-
munication engineering majors. As shown in the figure, the cross-curricular educational
system for hexapod robots based on Jason Nano emphasizes the integration of multi-
disciplinary courses and the development of students' comprehensive abilities and in-
terdisciplinary thinking. Additionally, the system prioritizes personalized education
and the cultivation of innovative skills, which are crucial factors in improving the qual-
ity of education and promoting students' holistic development.
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Fig. 5. Survey of views on cross-curricular educational systems.

Furthermore, this cross-curricular education model encourages students to apply
multidisciplinary knowledge flexibly to analyze and solve various problems and chal-
lenges. In discipline competitions, whether it involves design optimization requiring
precise calculations, rapid program debugging, or troubleshooting electronic circuits,
students consistently demonstrate strong interdisciplinary problem-solving skills. Cul-
tivating these abilities not only enhances students' expertise in specific fields but also
fosters innovative thinking, teamwork, and problem-solving capabilities, laying a solid
foundation for future academic research and professional careers.

5 Conclusion

To address the issue of traditional higher education systems focusing on single-disci-
pline knowledge while neglecting the development of students' comprehensive skills,
this paper proposes a cross-curricular educational system for hexapod robots based on
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the Jason Nano platform. This innovative educational system integrates multidiscipli-
nary knowledge with hands-on practice, effectively blending concepts from various
fields. Through the design and implementation of hexapod robots, the system offers
students a holistic learning experience that bridges theory and practice, as well as sin-
gle-discipline and cross-curricular education. The complexity and diversity of this sys-
tem present students with numerous challenges and problem-solving opportunities, fos-
tering their practical skills and enhancing their ability to tackle real-world issues.
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Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.
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