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[bookmark: _Toc136448031]Chapter 1 Introduction
1.1 [bookmark: _Toc136448032]Background and Motivation
[Describe the background and motivation of the project. For an automatic depression prediction project, the students can write about depression, various types of depression, the consequences of depression, relevant facts about depression with statistics, etc. with proper references and relevant figures. Students can write why depression should be diagnosed early [1] (project motivation). The references can be cited in IEEE format.]
1.2 [bookmark: _Toc136448033]Purpose and Goal of the Project
[Describe the objective of the project. Students can write the contributions of the project and explicitly mention their novelty.]
1.3 [bookmark: _Toc136448034]Organization of the Report
[Describe the arrangement of different sections of the report. For example, Chapter 2 presents the literature reviews related to this project.]
[bookmark: _Toc136448035]Chapter 2 Research Literature Review
[bookmark: _Toc136448036]2.1 Existing Research and Limitations
[Briefly discuss some of the recent articles related to this research. For example, “Valverde et al. [2] developed a transfer learning-based CNN model for automatic glaucoma classification. The authors used color fundus images from DRISHTI-GS and RIM-ONE datasets. They preprocessed the images and applied five CNN models with transfer learning techniques. Among these, the VGG-19 model showed the best result with an AUC of 94% with a sensitivity and specificity score of 87.01% and 89.01%, respectively.”]
[Discuss the research limitations in the existing articles. For example, “The following observations have been made after a detailed examination of the literature reviews − (i) most of the articles employed an individual open-source or custom Bangla sign language dataset of small size, (ii) in general, the articles did not utilize multiple deep learning techniques and compared their performances, and (iii) there is an absence of deploying the sign language detection into an embedded device for real-time analysis. These investigations have motivated us to implement a Bangla sign language detection system in this paper using combined open-source and custom datasets and apply three deep learning approaches (Detectron2, EfficientDet-D0, and YOLOv7). Finally, the YOLOv7 Tiny has been implemented in a Jetson Nano edge device for real-time Bangla sign language recognition.”]

[bookmark: _Toc136448037]Chapter 3 Methodology
[bookmark: _Toc136448038]3.1 System Design
[Describe the project’s design via flowchart, block diagram(s), schematics, database design, UML diagram, etc.]
[bookmark: _Toc136448039]3.2 Hardware and/or Software Components
[Describe the utilized software and hardware components to implement the project. For example, for an AI-related project, students can write about the dataset, EDA, preprocessing techniques, applied AI/ML/DL models, feature selection, hyperparameter optimization techniques, etc. For a hardware project, students can write about various individual components/modules/sensors, used microcontrollers, communication techniques, etc. For a software project, students can write about the developed front-end and back-end designs, employed data management tools, security techniques, etc. Students can add a similar table on employed software and/or hardware tools below:]
[bookmark: _heading=h.z337ya]TABLE I. A SAMPLE SOFTWARE/HARDWARE TOOLS TABLE
	Tool
	Functions
	Other similar Tools (if any)
	Why selected this tool



[bookmark: _Toc136448040]3.3 Hardware and/or Software Implementation
[Briefly describe the implementation of the hardware that may include PCB design, assembly of the components, etc. or the implementation of the software modules that may include modeling, simulations, application development, etc.]

[bookmark: _Toc136448041]Chapter 4 Investigation/Experiment, Result, Analysis and Discussion
[Describe the experiments performed addressing all the variables, various results of the project with appropriate figures, tables and texts. The tables and figures should contain appropriate brief captions. Figures should contain appropriate axis labels and legends. The tables and figures should be cited in the project. Perform in-depth analyses of the results represented by each of the figures and tables and finally perform a constructive discussion on the outcome.]
[bookmark: _Toc136448042]Chapter 5 Impacts of the Project
[bookmark: _Toc136448043]5.1 Impact of this project on societal, health, safety, legal and cultural issues 
[Describe the impact of the project on societal, health, safety, legal and cultural issues. An example of an automatic depression prediction project carries significant health and societal implications as it contributes to the early detection of depression and helps prevent associated social issues, such as suicidal behavior. Similarly, a sign language detection project holds notable societal impact as it serves to support the deaf community, enhancing their quality of life through improved access to quality education, increased employment opportunities, and a reduction in inequality.]
[bookmark: _Toc136448044]5.2 Impact of this project on environment and sustainability
[Describe the impact of the project on the environment and sustainability. An example of a hardware-based project focused on air quality monitoring has significant implications for environmental impact as it aids in the collection of air quality data and the calculation of the air quality index (AQI). On the other hand, a software-based project aimed at automatic pollution detection holds both environmental and ecological significance as it involves the automated identification of waste materials and contributes to the cleanup of the surrounding environment. These projects demonstrate the potential of technology to address and mitigate environmental challenges and promote sustainability.]
[bookmark: _Toc136448045]Chapter 6 Project Planning and Budget
[Describe the planning of the project with Gantt and/or RACI chart. A sample Gantt chart is given below.]
[image: ]
[bookmark: _heading=h.2bn6wsx]Figure 1. A sample Gantt chart.
[Describe the budget of the project with approximate cost of individual components and the entire design. A sample budget of the project is given below.]
[image: ]
[bookmark: _heading=h.qsh70q]Figure 2. A sample budget table.
[bookmark: _Toc136448046]Chapter 7 Complex Engineering Problems and Activities
[bookmark: _Toc136448047]7.1 Complex Engineering Problems (CEP)
[Describe the Complex Engineering Problems (CEP) attributes related to this project. Discuss with your capstone project supervisor regarding the table. A sample table is given below.]
[bookmark: _heading=h.sqyw64]TABLE II. A SAMPLE COMPLEX ENGINEERING PROBLEM ATTRIBUTES TABLE
	Attributes
	Addressing the complex engineering problems (P) in the project

	P1
	Depth of knowledge required (K3-K8)
	The project requires knowledge of Electrical Circuits, Electronics (K3), Wireless Communication, Embedded System, Sensors and Instrumentations (K4), Designing and Simulation (K5), Engineering & IT (Circuit Design/Smartphone Application) Tools (K6), Involve Environmental Effects (K7), Scientific Research Papers (WK8).

	P2
	Range of conflicting requirements
	In the prototype, the strength of the structure (mass) and capability of weightlifting (# of sensors) is directly related to the capacity of the motors.

	P3
	Depth of analysis required
	No unique way to design. Depth of analysis needed to select a specific solution from many alternatives. (Static/mobile/drone. Various microcontrollers. Various sensors)

	P4
	Familiarity of issues
	Various air quality sensors, Raspberry Pi/Arduino Mega/Nano/Uno/NodeMCU Microcontroller.

	P5
	Extent of applicable codes
	There is no existing code or standard for this project. 

	P6
	Extent of stakeholder involvement
	There are several stakeholders needs to be involved including the owner of the device, installing places, Ministry of Environment, etc. 

	P7
	Interdependence
	Project involves a number of interdependent sub-systems such as microcontrollers, sensors, wireless communication system, circuit designing tools, mobile apps.



Table I demonstrates a sample complex engineering problem attribute.
[bookmark: _Toc136448048]7.2 Complex Engineering Activities (CEA)
[Describe the Complex Engineering Activities (CEA) related to this project. Discuss with your capstone project supervisor regarding the table. A sample table is given below.]
[bookmark: _heading=h.1rvwp1q]TABLE III. A SAMPLE COMPLEX ENGINEERING PROBLEM ACTIVITIES TABLE
	Attributes
	Addressing the complex engineering activities (A) in the project

	A1
	 
Range of resources
	This project involves human resource, money, modern tools (simulation software/mobile APP), hardware components, etc.

	A2
	 
Level of interactions
	Involves interactions between different stakeholders including group members to design the device, installing places, Ministry of Environment to collect data, etc.

	A3
	 
Innovation
	 
Employs innovative skills of engineering by introducing technology in a different manner in the environment and IoT sector

	A4
	Consequences to society
/ Environment
	Impact in our environment since it helps to monitors the air quality data and measure AQI

	A5
	
Familiarity
	Needs to be familiar with the various sensors, microcontrollers, wireless communication system, circuit designing tools, mobile apps. UN SDG #04: Quality education; UN SDG #10: Reduce inequality


[bookmark: _Toc136448049]Chapter 8 Conclusions
[bookmark: _Toc136448050]8.1 Summary
[Describe a short summary of the project.]
[bookmark: _Toc136448051]8.2 Limitations
[Describe the limitations of the project.]
[bookmark: _Toc136448052]8.3 Future Improvement
[Describe the possible future improvements of the project.]
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image3.png
‘Component Unit Price (in BDT) Quantity Total cost (in BDT) Dimension (mm) Weight (g)
Nvidia Jetson Nano 9,000 1 9,000 100 x 79 x 28 mm 2495¢
Acrylic case 750 1 750 140 x 100 x 20 mm 100 g
Cooling fan 300 1 300 40 x 40 X 20 mm 40g
Camera 2,200 1 2,200 73 x 32 X 67 mm 758

32GB UHS-1 SD card 1,100 1 1,100 - -

Arduino Uno R3 500 1 500 68.6 x 53.4 mm 25g
AD8232 sensor 800 1 800 28 x 37 X 3 mm 21g

16 x 2 LCD 310 1 310 85 x 29.5 x 13.5 mm 35¢g
Power bank 800 1 800 130 x 71 x 14.1 mm 228¢g
Buzzer 15 3 45 - 16g
Breadboard 55] 1 55] 165 x 53 x 10 mm 79g
jumper wires & 10 30 - -

Subtotal = 15,890 BDT (185 USD) Full system dimension ~ 170 x 120 x 40 mm Total weight ~ 880 g
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