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Statement of Disclaimer

Since this project is a result of a class assignment, it has been graded and accepted as fulfillment
of the course requirements. Acceptance does not imply technical accuracy or reliability. Any use
of information in this report is done at the risk of the user. These risks may include catastrophic
failure of the device or infringement of patent or copyright laws. California Polytechnic State
University at San Luis Obispo and its staff cannot be held liable for any use or misuse of the
project.



Abstract

This Senior Project Report document outlines the senior design project for Girl Scouts of
California’s Central Coast (GSCCC) led by a team of four Mechanical Engineering students at
California Polytechnic State University, San Luis Obispo. The project encompasses the
researching, designing, prototyping, and testing of a LEGO robotic arm for the Girl Scouts to
learn more about STEM (Science, Technology, Engineering, and Mathematics) and provide
support to each Girl Scouts cookie sales in their stores. Their goal was to build a LEGO robotic
arm that will interact with customers at the Girl Scout stores and promote the girl scouts' interest
in STEM. Therefore, the Mechanical Engineering group was tasked with creating a robotic arm
with an interactive feature. Initial sponsor meetings and requirements along with product,
customer, and technical research helped the team establish the project specifications. The team
constructed a robotic arm that recreates realistic arm movements to execute the Girl Scout honor
hand sign through with the use of interactive activation features, as well as safety features. Upon
gathering results from initial testing, changes were made to the code and design in order to meet
our sponsors' expectations. The final tests were carried out to ensure all specifications were met.
Final suggestions for improving the design and testing were made based on the final test results
and are presented within this report.



Introduction

Girl Scouts of California’s Central Coast (GSCCC) is a youth organization that “builds girl’s
courage, confidence, and character.” GSCCC introduced a project challenge of designing a Lego
Girl Scout Robot to the Computer Programming Engineering, Mechanical Engineering, and
Industrial Manufacturing Engineering disciplines at California Polytechnic State University, San
Luis Obispo. The challenge was to design a robot that would interact with customers at the Girl
Scout stores and involve the Girl Scouts in the design process to promote STEM. The
Mechanical Engineering team was tasked with fabricating the moving robot arm that would be
able to make the Girl Scout sign — raising three fingers of the right hand with the thumb holding
down the pinky. The arm is the interactive feature on the robot to interest customers and Girl
Scouts.

The following report encompasses four of the team'’s biggest milestones throughout the building
of the robotic arm. The four independent reports mentioned below were combined, in order, to
assemble the team's final senior project report.

1. Scope of Work (SOW) - consists of the customer, technical, and existing product
research.

2. Preliminary Design Review (PDR) - overview of the team’s concept generation and
selection process.

3. Critical Design Review (CDR) - highlights the process of developing the team's verified
prototype of the robotic arm design, which was constructed and tested to verify that it met
the required specifications.

4. Final Design Review (FDR) — consists of the test results analyzed to make
recommendations for further improvements to the final arm design.



