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Description 
Knight Vision aims to provide a more enjoyable and state of the art video streaming system for 

Calvin College’s athletic and academic events within the Van Noord Arena. By creating a rail 

mounted camera system along the West wall of the gymnasium, a dynamic picture can be provided 

to Calvin’s fans who watch events live from off campus locations all around the globe. Remote 

operators within a control booth will be able to alter the camera’s position, angle, and zoom to 

provide a range of shots that a stationary system could not.  

 

Team Roles 
Knight Vision is in continuous communication with their advisor Ned Neilsen and project sponsor 

Jim Timmer. Weekly meetings are held to provide progress updates, discuss potential issues, and 

brainstorm potential design alterations. The team has been organized into individual positions to 

ensure even distribution of work. Jessica Bouma is the web leader and power train designer, Eric 

Ball is the controls specialist and IT correspondent, Cam Richman is the power specialist and CAD 

designer, and Ray Kolocek is the lead CAD designer and project organizer. Through these roles, 

each team member can use their strengths to improve the overall project.  

 

    
Pictured above (left to right): Eric Ball, Jessica Bouma, Ray Kolocek, and Cam Richman 

 

Requirements 
 

Interface Requirements: 

The camera must be controlled remotely from the press box in the arena. This will be accomplished 

with a single controller connected to a central computer. This configuration will allow one operator 

to drive the cart and operate the many camera functions. All of this should be presented in a simple, 

user friendly format that can be operated by a single user.  

 

Functional Requirements: 

The final design will be able to travel back and forth on a rail the length of the arena (~100 ft.) 

with a maximum speed around 10 mph (jogging speed). The camera will be able to zoom in and 

out to focus on different areas of the arena though the control system. The placement of the rail as 

well as the sound of the system will have to be carefully accounted for to avoid any visual and 

physical interference with spectators in the arena.  

 

Performance Requirements: 

The camera can stream in 1080p quality, and deliver a smooth, consistent picture while traveling 

on the rail. The shaking and vibrations on the camera will be minimized to an acceptable level by 
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the camera stabilization technology and dampened by the cart suspension. The cart will need to 

accelerate and decelerate smoothly to avoid any disruption with the picture quality. A battery life 

upwards of 5 hours is preferred for lengthy events and to avoid continuous replacement.  

 

Environment Requirements:  

The noise level of the camera will be low enough that it will not interfere with the fan experience. 

The safety and comfort of fans will not be compromised in order to accommodate the camera and 

rail. Fans must be able to stand directly in front of the camera without compromising the shot or 

be at any physical risk from moving parts.  

 

Design Decisions 
Many of the design decisions for the project have already been addressed by the team. Below is a 

list of the main decisions made. 

1) Cable suspension vs rail system: The team decided to go with a rail system along one end of 

the arena instead of an overhead cable system (similar to the NFL). This decision was largely 

based off the fact that the scoreboard would interfere with the cables.  

2) Wireless vs. wired video signal: The team assessed that the video signal from the camera must 

be transmitted using a cable and cable carrier because of the quality and size of the video files. 

This would also ensure live video streaming with no lag time.  

3) Drivetrain: The team looked at several different options for the drivetrain. After analyzing 

spatial constraint and power requirements, the team decided to use bevel gears with one motor, 

powering two wheels.  

Significant Issues 
The team is currently maintaining the schedule created at the beginning of the project. One of the 

biggest challenges moving forward will be the coding and programming of the cart controls. Since 

the team is made up of four mechanical engineers, the electrical side of the project will be a 

challenge. Chris Wiergina (computer science) has proven to be very helpful with this throughout 

the project and has shown severe interest in continuing to provide his coding knowledge.  

 

Status 
The team has finished all mechanical design and is currently awaiting the arrival of parts. Controls 

are currently being developed using online sources for assistance and are being based off similar 

designs. Funds for the camera are currently in the approval process. The next steps for the team 

include additional work on the electrical portion and cart assembly when material comes in.  
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