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Problem Statement and Client Description

● Medical students require a better method to learn how to use and 
adjust pacemakers

● Currently by physician demonstration or limited and expensive models
● Our training device would be a more affordable and extensive learning 

tool
● Dr. Hagen would implement it into his teaching   



Design Constraints

Design Requirements:
● Withstands repetitive use 
● Display replicates hospital monitor

● Easily portable

● 10 m Bluetooth functionality

Client Requirements: 
● Ammeter to read current from pacemaker (0 to 25 mA)

● Bluetooth communication 

● Voltage output must simulate heart rhythm (0 to 25 mV)

● Customizable EKG waveform

Figure 1: Interactive 

EKG/Pacemaker Simulator [2]

Competition:

Figure 2: PacerMan System for 

Intravenous Cardiac Pacing  [1]



Broader Impact
● Cheaper and more robust alternative  

○ Simulator - $750

○ PacerMan - $16,750

○ Ours $400 - $500

● More mobile and adaptable 

○ Used on any hospital monitor

○ Can create any arrhythmia 

● Training of students in a low-risk environment 

● Able to be implemented in hospitals globally

● Trainees more prepared, practiced, and 

capable to save lives

● Simulation is a more effective teacher of skills 

than traditional teaching methods [6]



[3]
[4]
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Figure 3:  Hardware block diagram

Design



What was completed last semester?

● Continuous waveform generation with default 
parameters and DAC

● Pi to hospital monitor communication
● Pacemaker spike quantification

Figure 4: Tablet UI for EKG Figure 5: Simulated EKG output on hospital monitor



Fabrication Goals
Project Development Feb March April

Task 21 28 7 14 21 28 7 14

General Bluetooth 
Communication

X X

Bluetooth Communication of 
Pacemaker Data to Tablet

X X X

Bluetooth Communication of 
EKG to Pi

X X X

Finalize Circuitry X X X

Fit Pacemaker Leads and 
Solder Monitor Clips

X X

Fit Electronics Box X X



Testing Goals

● Test accuracy and reliability using Gage R&R of quantified pacemaker data - 3/1

● Test Bluetooth communication - Is any data left out or not transmitted properly? -3/1

● Test Pi output and pacemaker response  to pacemaker atrial and ventricular leads - 3/15

● Test for delay in communication between Pi, tablet and hospital monitor - 4/1



Budget
Current Expenses: $231.66 Total Anticipated Expenses: ~$235.00

● Wire kit: $6.27
○ Connect to Raspberry Pi

● Two MCP3008 10-Bit ADC: $15.42
○ Convert signals from analog to digital 

● Three Raspberry Pi 3 Starter kits: $209.97
○ Main component of our device, computing element

● Galaxy Tab A: $229.99
○ Utilize customizable waveform interface

● Electrical components: <$5.00
○ Diodes, Operational Amplifiers, Others
○ Finalize circuitry 
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