
1. Bottle Orientation System 

 

 

Description: 

 

Containers are fed into a continuous moving infeed conveyor in random orientation 

laying down.  These containers are scanned by a camera under LED lighting for 

position.  The containers continue down the infeed conveyer.  Fanuc Spider Robot 

receives information from the camera and encoder wheel mounted on the infeed 

conveyor to locate positon of containers coming down the conveyor.  Vacuum cups are 

attached to the end arm tooling of robot to pick up and place the containers standing up 

right on the out feed conveyor.  BOS is capable of picking & placing up to 80 bottles per 

minute. 

 

Objective of Project: 

 

The current system has a robot interface panel that requires extensive knowledge of 

Fanuc robots and vision systems to program a new container. 

 

Students need to select a user interface panel, software to develop screens and 

software to communicate between Fanuc robot and new user interface.  The screens 

developed need to be user friendly and intuitive so that a person with a high school 

diploma can program a new container.    

 

The user interface also needs to have the capability of doing recipes, which is loading 

any old container information or saving the new container information to switch between 

different containers easily.  Active alarms on system need to be displayed along with a 

log of old alarms.  Screens need the capability to switch between different languages. 

 

Budget hardware cost should be between $2,000.00 to $4,000.00. 

 

Sponsor: Bekum America 

  



2. Dispenser Cup Contents Detection 

Problem Statement:  Whirlpool  has a variety of wash options with dispensers and having the ability to 

sense that: 

 a: something is in the  dispenser cup and 

 b: is it a power or liquid  

would be very beneficial to the wash process.  Knowing this information allows decisions to be made in 

the cycle design, that will result in water and energy savings,  cycle time savings, as well as a more 

optimized wash process. This system also adds benefits to the consumer as it removes the need for user 

interface buttons etc. to do what the sensors could.    

The thought here is that a low cost independent system would be designed that could sense the above 

and give the appropriate  feedback via a serial link.  The system should be able to handle up to four 

sensors and the final system should be robust to all wash process chemicals. 

    Selected design should be able to have many sensors near each other 

like the pictured application above or have the system more spread out with dispensers in each corner 

of the appliance.   The design should be robust variation of chemicals and detergents as, well as to 

variation caused by the system , for instance residual water,  vibration, humidity, build up etc.   

Cost is key to the solution and a cost target for a 3 dispenser configuration should have a manufactured 

cost less than $4.00.   

 

 

  



3. Screw Machine Condition Monitoring 

Overview 

The purpose of the project is to provide condition monitoring of a standard automatic screw 

machine to provide quality improvement of machined parts. 

Faulty parts are produced when the spindle bearings wear beyond nominal limits. 

Condition monitoring would provide a way to identify worn out spindle bearings and proactively 

replace the spindle bearings prior to production of faulty parts and lengthy down time of 

machine. 

Tasks/Deliverables 

1. Use an analog sensor(s) to positively identify each of six spindles and associated 
bearings in the screw machine. 

2. Use a vibration sensor to monitor the condition of each spindle and associated bearings. 
3. Send the analog signals to the main Programmable Logic Controller (PLC). 
4. Flag the machine operator through a display device whenever a bearing exceeds 

vibration parameters along with identification of the bearings that are out of parameters. 
5. Provide a method to monitor the production life of each bearing accessible through a 

display device.  Production life would commence when new bearing are installed. 

Sponsor 
Great Lakes Controls & Engineering, LLC  

  



 

4. Accessible Insulin Pump Design  
 
Current Sponsors: Asante Solutions, College of Engineering, MSU Resource Center for Persons 
with Disabilities (RCPD) 

Project Description 
An MSU capstone senior design team in Electrical and Computer Engineering (ECE480) will design and 

build an “add on” module for an Insulin Pump. That will enable independent use by blind users. 

This "add on module" will not change the current function or user interface of the pump. It will only 

report the available information visible on the pump’s viewing screen to the blind user. 

A possible design may include a high impedence intercept of the electrical data going to the display.   

Project impetus 
The need for an accessible insulin pump is becoming a major problem for professionals trying to serve a 

growing population of users experiencing both blindness and diabetes.  

The RCPD will facilitate linkages to blind users of these technologies to help guide needed user-level 

insights during the design process. MSU medical schools have also participated in these projects when 

needed to provide further support. 

We are very grateful for the support of Mark Estes (VP, marketing), Asante Solutions who will be 

supplying an insulin pump and funding contribution for this project.  

We would like to thank Gary Scheiner, 2014 AADE Diabetes Educator of the Year, and the nurses and 

director at the Michigan Bureau of Services for Blind Persons Training Center for suggesting this project 

and for recommending Asante Solutions as a sponsor 

Project contacts 

Mark Estes (VP, marketing), Asante Solutions mestes@asantesolutions.com  
Stephen Blosser blossers@msu.edu Adi Mathew mathewa6@msu.edu, Al Puzzuoli alpuzz@msu.edu, 
Michigan State University 
Resource Center For Persons with Disabilities (RCPD) 120 Bessey Hall East Lansing, MI 48824-1033   
517 884-1914 

Resource materials 
Safety standards for medical products need to be maintained these include: 

ISO 14971:2007 and IEC60601.  The US version ANSI/AAMI HA60601-1-11 also includes usability 

requirements which may be specific to this project. 

Quality standards ISO 13485 may also be relevant. 
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5. ARCELOR MITTAL 

Development of a prototype for a “Smart” camera to measure the diameter of a steel coil as it is 

wound at a ArcelorMittal steel plant. 

 A “Smart” camera measuring device is needed to measure the #5 Pickle Line coil diameter as 

the coil is wound on the tension reels.  This will enable the control system to verify the PLC coil 

diameter calculations. The 80” Tandem Mill uses the 5PKL coil diameter values to stop and cut 

the weld of a big coil.  This capability aims at improving product yields. 

The required accuracy of the measurement will be defined by Project Owner,  Carlos Forjan. 
"Forjan, Carlos J."  at ArcelorMittal. 

Sponsoring Company/ Organization:  ArcelorMitttal (East Chicago, Indiana) 

Contact Information:   
Name:  William Sammon and Carlos Forjan 
 
Background Information: 

 The opportunity for improvement is located at the ArcelorMittal Indiana Harbor, East Chicago, 
Indiana East Finishing Plant.  An on-site visit is strongly recommended to completely understand the 
challenge this design is intended to resolve.  

 
Business Case: 

 This project aims to improve productivity and yield. 
 
Opportunity Statement: 

 A “Smart Camera” solution is needed on the #5 Pickle Coil Line to measure the coil diameter as the 
coil is wound onto the tension reels. 

 This solution will enable the L2 (level two) computer to verify the PLC (programmable logic 
controller) coil diameter calculation. 

 The 80-inch Tandem Mill uses the #5 Pickle Coil Line coil diameter value to stop and cut the weld of 
a big coil. 

 
Deliverables: 

 Design a “Smart Camera” solution to measure steel coil diameter to a stated accuracy of_____1 
inch______  

 Interface with the L2 computer on an Ethernet network using TCP/IP sockets 

 Deliver “Smart Camera” vision system and associated controls in enclosures suitable to survive in on 
the coil winding line observed in the site visit 

 Provide an option to record and store video for individual coils 
 
Goals: 

 At the end of the semester this team is to deliver a complete workable system to be installed on 
ArcelorMittal’s East Chicago #5 Pickle Coil Line. 

 For design day, team will have to provide simulated inputs from the L2 computer to demonstrate a 
working and reliable system testing all requirements from ArcelorMittal. 



6. A Point-of-Sale Grocery Cart Based Retail Merchandising System 

 

The proposed system consists of two parts. The hardware consists of a grocery cart with a floor 

equipped with a load cell and interface electronics that communicates with a smartphone and the 

store's inventory management system. The second part consists of a smartphone application capable of 

scanning and processing the UPC code. When the customer places an item in the grocery cart, the 

weight of the product, as measured by the load cell, is compared with the weight recorded in the 

inventory management system. If the measurement and the weight recorded in the database match, the 

cost of the product is recorded as a sale. If the weight does not match, the smartphone alerts the 

customer. The alert stays 'on' until the total weight of all the products is consistent with the expected 

weight. When the customer walks past the final counter, the sale is finally consummated and the 

customer's credit card is charged via the smartphone. The security system is alerted if the credit card is 

rejected and the customer tries to leave the premises with the groceries. The tare is recorded to account 

for personal items the customer may have bought to the store and placed on the grocery cart, when the 

customer enters the merchandise area.  

We expect the system to reduce retailing costs since fewer checkout personnel would be required. 

Additionally, features such as electronic coupons and other incentives can be offered instantly to the 

customer. Most importantly, by transferring the checkout process to the cart, the customer avoids long 

lines typical at many checkout counters. The customer experience improves as a consequence. 

 

  



7. Little Box Challenge 

This is a national competition challenge project sponsored by IEEE and Google. See 
the website  www.littleboxchallenge.com for more details. The challenge is to build a 
compact inverter. 

What the inverter needs to do 
The winning inverter will be the one that achieves the highest power density and meeting a list of other 

specifications, as determined by a panel of judges, while undergoing testing for 100 hours. 

In brief, the other specifications are : 

 Must be able to handle up to 2 kVA loads 

 Must achieve a power density of equal to or greater than 50 W/in
3
 

 Must be able to handle loads with power factors from 0.7–1, leading and lagging in an islanded mode 

 Must be in a rectangular metal enclosure of no more than 40 in
3
 

 Will be taking in 450 V DC power in series with a 10 Ω resistor 

 Must output 240 V, 60 Hz AC single phase power 

 Must have a total harmonic distortion + noise on both voltage and current of < 5% 

 Must have an input ripple current of < 20% 

 Must have an input ripple voltage of < 3% 

 Must have a DC-AC efficiency of greater than 95% 

 Must maintain a temperature of no more than 60°C during operation everywhere on the outside of the 

device that can be touched. 

 Must conform to Electromagnetic Compliance standards as set out in FCC Part 15 B 

 Can not use any external source of cooling (e.g. water) other than air 

 Does not require galvanic isolation 

Our testing philosophy is to not look inside the box. You provide us with a box that has 5 wires coming out of 

it: two DC inputs, two AC outputs and grounding connection and we only monitor what goes into and comes 

out of those wires, along with the temperature of the outside of your box, over the course of 100 hours of 

testing. The inverter will be operating in an islanded mode—that is, not tied or synced to an external grid. The 

loads will be dynamically changing throughout the course of the testing, similar to what you may expect to see 

in a residential setting. 

A more detailed description of the technical specifications for the inverter, the testing procedure and the 

requirements for technical approach and testing application can be found in this document. 

 
 
  

https://www.littleboxchallenge.com/pdf/LBC-InverterRequirements.pdf


8 . Project: Solar Array Maximum Powerpoint Tracker 
 
Sponsor: Michigan State University Solar Car Racing Team 
 
The Michigan State University Solar Car Racing Team is a student run organization that designs, builds, 
and races solar powered vehicles.  The team participates in a track race called the Formula Sun Grand 
Prix (FSGP) every summer, and a road race called the American Solar Challenge (ASC) every other 
summer.  The only source of power for propulsion of the car is the solar array, so efficiency is the most 
important factor. 
 
A maximum powerpoint tracker (MPPT) is an electronic circuit that is the link between the solar array 
(power generation) and the battery (power storage).  It consists of a DC-DC boost converter to take the 
lower voltage of the solar array and match the higher voltage of the battery, and a microprocessor 
controlled tracking algorithm to find the maximum powerpoint by adjusting the voltage slightly.  Figure 
1 shows a typical IV curve for a solar panel under different illumination levels, and figure 2 shows the 
basic schematic of a boost converter.  As the illumination changes, so does the voltage at which the 
maximum powerpoint occurs.  An MPPT can produce the maximum output power possible regardless of 
illumination level or temperature. 
 

 
Figure 1: 240W Solar Panel (Source: Sunpower)          Figure 2: Boost Converter (Source: TI slva372c) 
 
This project will be divided into three stages: 
 
Stage 1: Prototype a DC-DC boost converter (20-60V, 6A input, ~100V output). 
Stage 2: Program a microcontroller (TI MSP430) to track and adjust the powerpoint. 
Stage 3: Create a PCB combining these two components that meets the design requirements 
 
Design Requirements: 
 
Efficient (Greater than 95%) 
Small (Size of a credit card or less) 
Lightweight (less than 100g) 
 

 


