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Abstract. Rapid urbanisation and the proliferation of Internet of Things (IoT) devices are creating 

unprecedented demand for intelligent, energy-efficient urban infrastructure. Traditional street systems fixed-

schedule lighting, static traffic signals, and periodic waste collection consume unnecessary energy and 

operational resources without adapting to real-time conditions. This paper presents the design and hardware 

implementation of an integrated smart street prototype consisting of three coordinated subsystems: an 

adaptive LED street lighting system driven by ambient-light and motion sensors, a sensor-based intelligent 

traffic management system with adaptive signal timing and an IoT-enabled waste container with fill-level 

monitoring and automated actuation. All subsystems are controlled by Arduino microcontrollers, and a 

centralised LabVIEW dashboard provides real-time monitoring of the entire system. Three-dimensional 

container components were designed in SolidWorks. The prototype was developed as a bachelor’s degree 

capstone project at the Technical University of Cluj-Napoca, demonstrating the educational value of 

integrating embedded programming, sensor fusion, energy analysis, and 3D design within a single 

engineering project. Results indicate measurable energy savings in lighting operation and logistics benefits 

from demand-driven waste collection scheduling.  

1 Introduction 

Challenge-based learning (CBL) has gained increasing 

attention in undergraduate education as an effective 

approach for engaging students in active and meaningful 

learning processes [1]. 

 While traditional teaching methods primarily 

emphasize the transmission of theoretical knowledge, 

challenge-based learning approach places students in the 

context of real or realistic problems that require 

investigation, analysis, and the development of practical 

solutions. This educational approach encourages 

students to move beyond passive learning and become 

active participants in the knowledge creation process. 

Challenge-based learning frameworks immerse 

students in authentic, real-world problems modelled 

after professional practice. By acquiring 

multidisciplinary knowledge and applying theory 

through iterative experimentation, students engage in an 

experiential process that fosters deeper understanding 

and superior long-term retention. This educational 

approach is essential in undergraduate engineering, as it 

accurately replicates the complexities of professional 

industry and research environments. It requires students 

to navigate technical constraints, evaluate diverse 

solutions, and iteratively refine prototypes based on 

empirical results and feedback.  

       This process promotes the development of essential 
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competencies such as critical thinking, problem-solving, 

collaboration, and communication skills. 

Challenge-based activities often involve teamwork 

and interdisciplinary collaboration, enabling students to 

learn how to work effectively in groups and manage 

complex projects. These experiences help students 

develop both technical expertise and transferable skills 

that are highly valued in professional environments. By 

engaging with authentic challenges, students gain a 

better understanding of how theoretical knowledge can 

be applied to address societal and technological needs. 

 Consequently, the integration of challenge-based 

learning approaches into undergraduate curricula 

contributes to the development of a more dynamic and 

interactive educational environment. It supports the 

formation of highly adaptable graduates who are better 

prepared to face the complexities of modern engineering 

practice and to contribute to innovation in rapidly 

evolving technological fields [2]. 

 The IoT-based intelligent street lighting system 

represented a real-world challenge for students, 

particularly in the context of the growing importance of 

smart city initiatives, which have also become a priority 

for our city. 

 The concept of smart city has emerged as a response 

to the growing pressures of rapid urbanisation, resource 

scarcity, and the demand for improved quality of urban 

life.  
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 A key enabler of smart city infrastructure is the 

Internet of Things (IoT), which connects physical 

devices to digital networks and enables real-time data 

collection and actuation.  

 According to Statista, the number of IoT-connected 

devices worldwide is projected to exceed 27 billion by 

2025, a figure that reflects the scale of transformation 

underway in urban environments [3,4]. 

 Urban street systems represent a significant share of 

municipal energy consumption. Street lighting alone 

accounts for approximately 19% of global electricity 

used for lighting, and conventional fixed-schedule 

systems waste energy during low-traffic periods [4].  

 Traffic management systems that operate on pre-

programmed fixed cycles fail to respond to actual traffic 

density, contributing to congestion, fuel waste, and 

emissions.  

 Meanwhile, traditional waste collection operates on 

fixed schedules that ignore container fill levels, sending 

trucks to half-empty bins and creating unnecessary 

logistical costs [6]. 

This paper presents a hardware prototype of an 

integrated smart street system that addresses these three 

challenges simultaneously.  

The system was developed as a capstone bachelor’s 

degree project at the Technical University of Cluj-

Napoca (UTCN), Romania, under the supervision of 

academic staff members from the Faculty of Electrical 

Engineering.  

The work demonstrates that a functional multi-

subsystem IoT prototype can be designed, built, and 

evaluated within the scope of undergraduate education, 

providing students with hands-on experience in 

embedded systems, sensor integration, energy analysis, 

and 3D modelling. Beyond demonstrating the student’s 

knowledge and practical skills, such work can also serve 

as a useful educational resource.  

This project and others are preserved and later used 

in laboratory classes, helping future students learn from 

real examples and practical implementations. In this 

way, a bachelor project continues to contribute to the 

educational activities several years after it is completed. 

A Smart Urban Infrastructure prototype contributes 

to progress in the field by providing a practical platform 

for testing, validating, and refining emerging 

technologies in real-world-like conditions. It enables the 

integration of IoT systems, energy management 

strategies, and data-driven decision-making, supporting 

innovation in sustainable and efficient urban solutions. 

Additionally, such prototypes facilitate interdisciplinary 

collaboration and accelerate the transfer of theoretical 

research into applicable engineering practices, helping 

advance the development of smarter and more resilient 

cities. 

Section 2 provides an overview of the system 

architecture, while Sections 3 describes the software 

integration platform and Section 4 presents the 

educational relevance of the project, outcomes, and 

future developments of the project. Conclusions and 

future work are presented in Section 5. 

2 System architecture overview 

The proposed smart street system integrates three 

distinct but coordinated subsystems into a unified 

physical prototype.  

 Each subsystem is independently operable and is 

controlled by a dedicated Arduino microcontroller.  

A LabVIEW-based monitoring dashboard provides 

centralised real-time data visualisation for all three 

subsystems, simulating a supervisory control and data 

acquisition (SCADA) layer appropriate for smart city 

deployments. 

The three subsystems developed for this project are: 

− S1: Intelligent Street Lighting: adaptive LED 

illumination responding to ambient light levels and 

pedestrian/vehicle presence. 

− S2: Smart Traffic Management: sensor-driven 

adaptive traffic light sequencing at a prototype road 

intersection, including a pedestrian crossing. 

− S3:  Intelligent Waste Collection: ultrasonic fill-

level monitoring in waste containers with 

automated lid actuation and alert generation. 

 

 

Fig. 1. Top-level block diagram of the integrated smart street 

system showing the three subsystems and the LabVIEW 

monitoring layer. 

 The hardware platform is based on the Arduino 

ecosystem, chosen for its accessibility, extensive 

community support, and suitability for educational 

settings [7].  

 Communication between subsystems is achieved 

through shared signals and the LabVIEW interface. 

Figure 1 shows the top-level block diagram of the 

complete system. 

2.1 Subsystem 1: intelligent street lighting 

2.1.1 Problem and design rationale 

Fixed-schedule street lighting systems cannot adapt to 

variations in ambient light or traffic conditions. Lights 

operating at full brightness during low-traffic periods or 

while natural light is still available represent a direct 

waste of electrical energy.  

 Studies have shown that adaptive street lighting 

systems, which modulate brightness based on presence 

detection and ambient illuminance, can achieve energy 

savings of 30–70% compared to fixed-schedule 

operation [5,8,9,10]. 
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2.1.2 Hardware implementation 

The lighting subsystem uses high-brightness LED 

modules as streetlamp representatives. A photoresistor 

(LDR) measures ambient light level, and a CNY70 

optical proximity sensor detects the presence of vehicles 

or pedestrians in the coverage zone.  

 An Arduino Uno processes sensor readings and 

drives the LED array via pulse-width modulation 

(PWM) outputs [11]. 

The control logic operates as follows: when ambient 

illuminance falls below a calibrated threshold (night 

condition), the lighting system activates. In the absence 

of detected presence, lights operate at a reduced dim 

level (approximately 30% of maximum brightness).  

 Upon detection of motion or a vehicle, the nearest 

lamp segment switches to full brightness for a 

programmable hold duration (default: 30 seconds), after 

which it returns to the dim state. This two-state adaptive 

strategy minimises energy consumption while 

maintaining safety standards [3]. 

 

 

Fig. 2. Schematic diagram of the intelligent street lighting 

subsystem showing the LDR, CNY70 sensor, Arduino, and 

LED driver connections. 

2.1.3 Energy performance 

A comparative analysis was performed between 

continuous full-brightness operation and the adaptive 

strategy over a simulated 8-hour night period.  

 Assuming a baseline power draw of 1.0 W per lamp 

segment at full brightness, the fixed-schedule scenario 

consumes 8.0 Wh per lamp.   

 With the adaptive strategy and an estimated 25% 

occupancy rate (motion detected for 25% of the time), 

consumption is reduced to approximately 2.8 Wh per 

lamp a saving of 65%, consistent with values reported in 

similar systems [2]. 

2.2 Subsystem 2: smart traffic management 

2.2.1 Problem and design rationale 

Conventional traffic light controllers operate on fixed 

pre-programmed cycles that are unresponsive to actual 

traffic density.  

 During off-peak hours, vehicles queue at red lights 

while the green phase serves an empty lane, increasing 

average wait times and fuel consumption.  

 Intelligent traffic management systems that sense 

the number of waiting vehicles and adjust green phase 

durations accordingly can significantly reduce 

intersection delay times [4]. 

2.2.2 Hardware implementation 

The traffic management prototype represents a two-lane 

road intersection with a pedestrian crossing and it is 

illustrated in Figure 3. Each vehicle approach lane is 

equipped with an optical sensor (CNY70) to detect 

vehicle presence.  

 LED traffic light modules comprising red, yellow, 

and green indicators for both vehicles and pedestrians 

are driven by an Arduino Mega.[11] A 28BYJ-48 

stepper motor with ULN2003 driver board actuates a 

barrier gate at the pedestrian crossing.[1] 

 

 

Fig. 3. Prototype intersection layout and control flowchart for 

the adaptive traffic management subsystem. 

The adaptive control algorithm operates as follows. 

The Arduino continuously polls sensors on all approach 

lanes. At the end of each green phase, the controller 

evaluates whether the current green lane still has queued 

vehicles.  
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If demand persists on the current lane and the 

competing lane has low demand, the green phase is 

extended by a configurable increment (default: 5 

seconds). If both lanes have equal demand, the cycle 

proceeds normally. Pedestrian crossing requests, 

simulated via a push-button, are serviced at the next 

available phase boundary [13,16]. 

2.2.3 Performance evaluation 

Comparative trials were conducted with fixed 15-second 

cycles versus the adaptive algorithm under three traffic 

scenarios: balanced, heavy on lane 1, and light traffic.  

Under the unbalanced heavy scenario, the adaptive 

system reduced average vehicle wait time by 

approximately 28% relative to the fixed-cycle baseline.  

Under balanced and light conditions, performance 

was equivalent or marginally better, confirming that the 

adaptive strategy does not degrade performance in any 

tested scenario. 

2.3 Subsystem 3: Intelligent waste collection 

2.2.4 Problem and design rationale 

Municipal waste collection based on fixed schedules is 

operationally inefficient: collection vehicles are 

dispatched regardless of whether containers are full, 

wasting fuel and driver hours.  

 Smart bin solutions that report fill level in real time 

allow collection routes to be optimised, dispatching 

vehicles only when containers are approaching capacity.  

 Commercial systems such as Sensoneo and 

NordSense demonstrate real-world viability; this 

subsystem replicates the core concept at prototype scale 

[6,17]. 

2.2.5 Hardware and 3D design 

The waste container subsystem consists of a 3D-printed 

enclosure designed in SolidWorks, an HC-SR04 

ultrasonic sensor mounted at the container lid, and a 

28BYJ-48 stepper motor that actuates the lid for 

hygienic touchless opening , as presented in Figure 4.  

  

 

Fig. 4. SolidWorks 3D model of the smart waste container 

(left) and the assembled prototype with ultrasonic sensor and 

stepper motor lid actuator (right). 

 An Arduino processes the ultrasonic readings and 

converts them into a fill percentage. When fill level 

exceeds a configurable threshold (default: 80%), a 

visual LED alert is activated, and the status is 

transmitted to the LabVIEW dashboard. 

The container body was modelled as a scaled 

prototype of a standard 1,100-litre urban waste bin. The 

design accounts for sensor mounting, lid mechanism 

clearance, and cable routing, following principles used 

in semi-underground container installations [18,2]. 

2.2.6 Logistics benefit estimate 

Assuming a collection fleet serving 100 containers on a 

fixed twice-weekly schedule, and an average fill rate 

such that containers reach capacity every 3.5 days, fixed 

scheduling results in roughly 15% of collections being 

unnecessary (containers below 50% fill).  

 Demand-driven collection based on the 80% 

threshold would eliminate these unnecessary trips, 

representing an estimated 15% reduction in collection 

vehicle kilometres a significant operational saving in 

fuel cost and emissions. 

3 Software platform and integration 

Each Arduino microcontroller runs firmware developed 

in the Arduino IDE (C/C++). The firmware implements 

the sensor polling, control logic, and actuator driving for 

its respective subsystem. Serial communication over 

USB transmits sensor readings and system status to a 

host computer. 

A LabVIEW virtual instrument (VI) [1] serves as the 

centralised monitoring dashboard and it is illustrated in 

Figure 5, receiving serial data from all three Arduino 

units simultaneously.  

 

 

Fig. 5. LabVIEW monitoring dashboard showing real-time 

data panels for all three subsystems: street lighting (top left), 

traffic management (top right), and waste collection 

(bottom). 

The dashboard displays real-time values for ambient 

light level, motion detection status, traffic sensor states, 

current signal phase, container fill percentage, and lid 

status. Colour-coded indicators provide at-a-glance 

system health information, while logged data enables 

retrospective performance analysis [1]. 

SolidWorks was used exclusively for mechanical 

design of the waste container components. The 3D 

models were exported as STL files and printed using 

fused deposition modelling (FDM) to produce the 

physical prototype enclosure [2]. 

      
EPJ Web of Conferences 372, 05007 (2026) https://doi.org/10.1051/epjconf/202637205007

APS 2026

4



4 Educational relevance, outcomes 
and future developments 

The smart street system was developed as a bachelor’s 

degree final project at the Faculty of Electrical 

Engineering, UTCN. As a multi-subsystem prototype, 

the project required the student to integrate knowledge 

and practical skills from several distinct engineering 

disciplines within a single coherent system. 

The competencies developed through the project 

included: embedded C programming for 

microcontrollers, sensor selection, calibration, and 

interfacing, actuator control (LED dimming via PWM, 

stepper motor control via H-bridge drivers), energy 

consumption analysis and comparative evaluation, 

computer-aided 3D design using SolidWorks, real-time 

data acquisition and dashboard development in 

LabVIEW, and technical report writing referencing 

primary literature and engineering standards. 

This breadth of skills aligns with the competency 

framework for electrical engineering graduates as 

defined by the university and faculty curriculum, and 

mirrors the skill set required for roles in smart city 

infrastructure, building automation, and industrial IoT 

development. The hands-on prototype-based approach 

ensures that abstract concepts from courses in 

electronics, control systems, and programming are 

consolidated through tangible, working artefacts a 

pedagogical approach with well-documented 

effectiveness in STEM education [1]. 

The project also has clear extension pathways that 

could form the basis of follow-on undergraduate or 

master's-level projects: replacing wired serial links with 

wireless communication (LoRa or Wi-Fi/MQTT), 

integrating cloud-based dashboards (e.g., Thing Speak 

or Node-RED), applying machine learning to traffic 

prediction for proactive signal optimisation, and 

integrating solar panels to power the lighting subsystem 

from renewable energy. 

Beyond its immediate academic purpose, the 

solution will be integrated into future laboratory 

activities as a teaching and demonstration tool. It will 

support hands-on, project-based learning and provide 

future students with a practical example of the concepts 

studied in courses.  

5 Conclusions 

This paper has presented the design and hardware 

implementation of an integrated smart street prototype 

that integrates three coordinated subsystems: adaptive 

LED street lighting, sensor-driven traffic management, 

and IoT-enabled waste collection monitoring.  

 All subsystems are implemented on the Arduino 

hardware platform and are integrated through a 

centralized LabVIEW monitoring dashboard. The 

adaptive lighting subsystem demonstrated a simulated 

energy saving of approximately 65% compared to fixed-

schedule operation under representative occupancy 

conditions. The adaptive traffic control algorithm 

reduced average vehicle wait time by up to 28% in 

unbalanced demand scenarios without degrading 

performance under balanced conditions. The smart 

waste collection subsystem enables demand-driven 

logistics that can eliminate approximately 15% of 

unnecessary collection journeys. 

Beyond its technical contributions, the project serves 

as a demonstration of the educational value of IoT 

prototype development at the undergraduate level.  

The integration of embedded programming, 

mechanical design, energy analysis, and data 

visualization within a single project reflects a 

multidisciplinary approach that is increasingly essential 

in modern engineering education.  

By combining knowledge and skills from multiple 

domains, students are exposed to complex, real-world 

problems that require the integration of hardware, 

software, and analytical thinking.  

This approach aligns strongly with contemporary 

educational strategies, particularly project-based 

learning and challenge-based learning, where students 

actively engage in solving practical problems while 

developing both technical and transversal competencies. 

Through this type of project, students do not only 

apply theoretical knowledge acquired in individual 

courses but also learn how to connect concepts from 

different engineering fields developing skills and 

competencies in different domains.  

The development process requires students to design 

mechanical components, implement embedded 

programming solutions, perform energy analysis, and 

present results through appropriate data visualization 

techniques. This integrated workflow encourages 

systems thinking and helps students understand how 

different technological components interact within 

smart infrastructure solutions. Moreover, adopting 

project-based and challenge-based learning approaches 

foster collaboration, creativity, and critical problem-

solving abilities.  Students work on realistic challenges 

that are encountered in real life in professional 

engineering practice, thus gaining valuable experience 

in multidisciplinary research activities and design 

processes.  

As a result, this type of educational activity provides 

comprehensive preparation for future careers in areas 

such as smart infrastructure, intelligent energy systems, 

and cyber-physical systems, where engineers must be 

capable of integrating knowledge from diverse technical 

domains to develop efficient and sustainable solutions. 

This prototype developed for Smart Urban 

Infrastructure will serve as a highly effective 

educational tool within Electrical Engineering 

laboratories by bridging theoretical knowledge and 

practical application. A laboratory activity based on 

such a prototype integrates core concepts including 

sensor networks, embedded systems, communication 

protocols, power management, and data analytics, all of 

which are central to modern electrical engineering 

practice. When adapted for instructional use in practical 

laboratory activities in Bachelor programs, it becomes 

an experiential learning platform through which 

students develop both technical competencies and 

transferable skills. 
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Technically, the prototype provides hands-on 

experience in hardware–software design, enhancing 

skills in circuit design, signal acquisition, and system 

integration. Students learn sensor configuration, data 

management, and reliable operation, while developing 

abilities in instrumentation, embedded programming, 

and system debugging. In addition, the prototype fosters 

competencies in power systems and energy efficiency, 

particularly if the smart infrastructure model 

incorporates renewable energy sources or energy 

monitoring subsystems.  

Another key area of skill development lies in data 

handling and analysis. Smart urban infrastructure 

systems generate continuous streams of data, which 

students must process, visualize, and interpret. This 

encourages proficiency in data analytics tools, cloud 

platforms, and basic machine learning techniques for 

pattern recognition or predictive maintenance. 

Consequently, students build interdisciplinary skills that 

combine electrical engineering with elements of 

computer science and data engineering. 

Beyond technical skills, the use of this prototype in 

the laboratory fosters cognitive and professional 

development by strengthening problem-solving and 

critical thinking, encourages teamwork, communication 

and project management, while system extension tasks 

promote creativity and innovation.  

In conclusion, such a prototype, when it is used as a 

laboratory educational tool, provides a comprehensive 

platform for skill development in Electrical Engineering 

students. It not only reinforces theoretical knowledge 

through practical engagement but also cultivates a wide 

range of technical, analytical, and professional 

competencies that align with the demands of modern 

engineering careers. 

References 

1. K. Doulougeri, J.D. Vermunt, G. Bombaerts, M. 

Bots, Challenge-based learning implementation in 

engineering education: A systematic literature 

review. J. Eng. Educ., jee.20588 

(2024). https://doi.org/10.1002/jee.20588   

2. M.J. Ramírez-Cadena, J.I. Méndez-Garduño, I.U. 

Cayetano-Jiménez, J. Membrillo-Hernández, 

Developing the skills of the future 

comprehensively by applying a variant of 

challenge-based learning: Multiple challenges in a 

single engineering course, in Proceedings of the 

IEEE Global Engineering Education Conference 

(EDUCON), IEEE 

(2025). https://doi.org/10.1109/EDUCON62633.2

025.11016489   

3. Statista, Number of IoT connected devices 

worldwide. Available 

online: https://www.statista.com/statistics/1183457

/iot-connected-devices-worldwide/ (accessed Feb. 

2026)   

4. IoT Agenda, Smart city definition. Available 

online: https://www.techtarget.com/iotagenda/defi

nition/smart-city (accessed Feb. 2026)   

5. M.C.V.S. Mary, T.A. Theepak, G.P. Devaraj, D.J. 

Pushparaj, Intelligent energy efficient street 

light controlling, in Proceedings of the 

International Conference on Smart Systems and 

Inventive Technology (ICSSIT) (2018)   

6. Sensoneo, Digitized smart waste & eco islands. 

Available online: https://sensoneo.com/digitized-

smart-waste-eco-islands/ (accessed Feb. 2026)   

7. Arduino, Official Arduino website. Available 

online: https://www.arduino.cc/ (accessed Feb. 

2026)   

8. W.A. Jabbar, M.A.B. Yuzaidi, Smart and green 

street lighting system based on IoT, in Proceedings 

of the International Conference on Modeling 

Simulation and Applied Optimization (2019)   

9. C.-W. Yang, I. Kosonen, T. Luttinen, P. Flikkema, 

E. Nefedov, M. Maksimainen, S. Sierla, Energy 

efficient traffic-based street lighting, in 

Proceedings of a conference (2014)   

10. D. Saji, P.S. Babu, S.C.S., Smart solar charge 

controller for traffic and street lighting, in 

Proceedings of the International Conference on 

Power and Embedded Drive Control   

11. LED driver circuit design for smart lighting. 

Electronics 12, 1036 (2023). 

https://doi.org/10.3390/electronics12041036   

12. O. Singh, T.S. Sisodia, Solar LED street light 

system with automatic intensity control, in 

Proceedings of the International Conference on 

Energy, Communication, Data Analytics and Soft 

Computing (ICECDS) (2017)   

13. N. Glorio, S. Mariani, G. Cabri, 

F. Zambonelli, An adaptive approach for the 

coordination of autonomous vehicles at 

intersections, in Proceedings of the International 

Conference on Enabling Technologies: 

Infrastructure for Collaborative Enterprises 

(2011)   

14. Yunex Traffic, Signal heads. 

https://www.yunextraffic.com/portfolio/smart-

intersection/signal-heads/ (accessed Feb. 2026)   

15. Yunex Traffic, Homepage. 

https://www.yunextraffic.com/ (accessed Feb. 

2026)   

16. Yunex Traffic, Smart intersection. Available 

online: https://www.yunextraffic.com/portfolio/sm

art-intersection/ (accessed Feb. 2026)   

17.  NordSense, Smart waste management 

solutions.  https://nordsense.com/(accessed Feb. 

2026)   

18. Ecolor Environnement, Comparison of 

underground and semi-underground 

containers.  https://www.ecolor-environnement. 

com/comparaison-du-conteneur-enterre-et-du-

conteneur-semi-enterre (accessed Feb. 2026)   

      
EPJ Web of Conferences 372, 05007 (2026) https://doi.org/10.1051/epjconf/202637205007

APS 2026

6

https://doi.org/10.1002/jee.20588
https://doi.org/10.1109/EDUCON62633.2025.11016489
https://doi.org/10.1109/EDUCON62633.2025.11016489
https://www.statista.com/statistics/1183457/iot-connected-devices-worldwide/
https://www.statista.com/statistics/1183457/iot-connected-devices-worldwide/
https://www.techtarget.com/iotagenda/definition/smart-city
https://www.techtarget.com/iotagenda/definition/smart-city
https://sensoneo.com/digitized-smart-waste-eco-islands/
https://sensoneo.com/digitized-smart-waste-eco-islands/
https://www.arduino.cc/
https://doi.org/10.3390/electronics12041036
https://www.yunextraffic.com/portfolio/smart-intersection/signal-heads/
https://www.yunextraffic.com/portfolio/smart-intersection/signal-heads/
https://www.yunextraffic.com/
https://www.yunextraffic.com/portfolio/smart-intersection/
https://www.yunextraffic.com/portfolio/smart-intersection/
https://nordsense.com/


19. National Instruments, LabVIEW. 

https://www.ni.com/ro-

ro/shop/labview.html (accessed Feb. 2026)   

SolidWorks, 3D design software. 

https://www.solidworks.com/ (accessed Feb. 

2026)  

      
EPJ Web of Conferences 372, 05007 (2026) https://doi.org/10.1051/epjconf/202637205007

APS 2026

7

https://www.ni.com/ro-ro/shop/labview.html
https://www.ni.com/ro-ro/shop/labview.html
https://www.solidworks.com/

