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• The capstone team was to recommend an amount of 

machines to be purchased within the card programming 

department so that overtime hours and labor costs are 

reduced.

• In doing so, the team was to create a discrete capacity-

based scheduling methodology to produce a more 

effective way in estimate how the department’s 

processes and people can meet customer demand.

• With the optimal number of machines to implement, the 

capstone team will make layout revision 

recommendations.

• HID runs a surplus of overtime throughout the Card 

Provisioning Area and due to a lack of planning, more 

specifically, they cannot forecast the labor requirements 

given the variation in demand

• HID Global is acquiring further knowledge on the 

utilization and the optimization of the Card Provisioning 

Machine process in order to reduce the number of shifts

• Using data HID Global has collected over the last 2 years, 

we were able to filter through over 90,000 data points to 

find production data specific to the card programming 

machines in Austin

• After filtering, we were able to compile individual orders 

into a complete sum of that day giving us the demand for 

that day
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• HID Global is a worldwide manufacturer of secure 

identity solutions such as photo ID badges, 

contactless / contact smart card readers and card 

printers.

• HID Global has designed specific printing card 

machines in which they mainly use to produce 

their products.

• The Card Provisioning Machine is the main 

machine of focus, it requires a large amount of 

capitol to keep up and running as well as the labor 

demand for the machine is extremely high causing 

a spike in overtime hours and shifts.

• In finding an optimal number of Card Provisioning 

Machine , this would help HID Global to more 

effectively meet demand while minimizing 

unorganized labor shifts.

• The Graph bellow represents the ROI for the 

implementation of additional Card Provisioning Machine .  

• At approximately half way through the 2022 production 

year, the ROI for the 2022 production year becomes the 

most profitable solution  

• The implementation of the two machines will also improve 

the capable of absorbing the peaks of demand HID 

experiences through the year. 

• In addition to 6 currently printers, the capstone team 

recommends the purchase to two additional printer 

machines for the 2020 production

• Not for the sake that the ROI for two machines is greatest 

initially but for the reason the ROI for two machines will 

begin to grow in time, while the ROI for one machine will 

begin to decrease

• In Conclusion the Capstone Team recommend 

the purchase of 2 Printer Machines for the 2020 

Year

• With the current demand, we can confidently say 

that HID’s Card Production is growing at a 3% 

rate each year. 

• With the forecasted growth, and the addition of 

two machines, HID will be able to produce more 

cards with less overtime accumulated. 
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Objective
Facility Layout Revisions

• Data collected from the forecasted demand as well as the 

linear programming problem produce an optimal amount of 

8 Emperor machines.

• HID’s card programing printing department  currently has 6 

machines. 

• To more effectively manage labor, 2 additional Emperor 

machines should be added. 

• Given the limited space constraint, we have multiple 

recommendations for implementing 2 machines.

• HID Current Programming Dept. Layout • Revised Card Programming Dept. Layout  

Schedule

Discrete Capacity-based tool
• The objective function of our tool is to minimize labor and 

investment costs to find an optimal number of machines to 

implement within the department.

• The factors taken into consideration when developing the 

methodology application were as follows:

❖ Salary management costs

❖ Hourly labor costs and fixed costs

❖ Emperor machine start-up costs
❖ Forecasted hourly demand

• Using Holt-Winters method, we were able to come up with a 2019 forecast

• By minimizing the error between 2018 and the forecasted 2019, we were able to make the forecast more accurate

• We noticed a 3.1% increase between each year

• To forecast 2020 and further years, we shifted the 2019 forecast up 3.1% each year

• This allows us to have a relatively accurate forecast to the trend while still capturing the peaks that are necessary for an 

accurate assessment 
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