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[bookmark: _Toc349766954]Introduction
[bookmark: _Toc349766955]Purpose
Currently, clinical simulators (full-body, robotic electromechanical devices) rely on computer-based input through a laptop computer. The computer interface is a complex series of screen-based inputs that are typically handled through keystrokes and the use of a mouse.  This project seeks to make the control of the simulators more efficient and accurate by redesigning the control interface.
[bookmark: _Toc349766956]Objectives
Goals
· Design a new control interface to more efficiently manipulate medical simulator values
· Communicate value changes with existing simulator software and hardware
· Display currently simulator values to user
Benefits
· More efficient control of simulator values for quicker situational response
· Allows operator to focus on simulation instead of controls
· Provides easy visual access to current simulation values
Features
· Heads up display for more ergonomic visual display of simulation values
· USB communication with existing computer hardware
· Rotary dial to sweep parameters
· Hardware buttons with tactile feedback for simulation and mode control
· New adjusted value submit button with time delay option
[bookmark: _Toc349766957]Design
[bookmark: _Toc349766958]Block Diagrams
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Figure 1: Top Level Block Diagram
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Figure 2: Display Module Block Diagram
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Figure 3: Power Module Block Diagram
[bookmark: _Toc349766959]Block Descriptions
[bookmark: _Toc349766960]Power Module
This module distributes wall outlet power to all components and provides voltage conversion, regulation and protection.
Power Supply
Draws power from the wall outlet and converts 120VAC to 12VDC.
Voltage Converter
[bookmark: _GoBack]Converts the 12VDC from the power supply to 5VDC and 3.3VDC.
[bookmark: _Toc349766961]Input Module
This module will handle user input. Module consists of hardware input components such as buttons, rotary switches, and encoders, and also the input controller.
Hardware User Interface
The hardware user interface will consist of: buttons that will be used to interact with the GUI, a rotary dial encoder that will be used to make sweeping changes, and a rotary switch to select the submission delay. In order to cut down on traces as well as allow for more flexible design and maintenance, all hardware components will be modular. Each hardware component will have its own PCB which will then be secured onto the housing.
All hardware components will be connected to the GPIO ports of the Input Controller Arduino.
Input Controller
The Arduino input controller polls all hardware components for changes in values and communicates the changes to the application controller. This is to offload the polling cycles from the Raspberry Pi application controller and also to provide a voltage protection buffer from the Raspberry Pi. 
The Arduino will communicate changes in hardware state with the Raspberry Pi through USB. 
[image: ]
Figure 4: Input Controller Software Flowchart
[bookmark: _Toc349766962]Display Module
This module will display the values from the Laerdal software as well as show the graphical user interface that will be used in conjunction with the hardware input interface.
HDMI Splitter
The splitter will take the display from the Raspberry Pi and generate two identical HDMI display data for the heads up display (HUD) and the console display.
HDMI to Low Voltage Differential Signaling (LVDS) Converter
Takes HDMI display data from the Raspberry Pi and converts that to LVDS standard readable by the LCD displays. 
LCD Displays
The LCD displays (HUD and console display) will display the graphical user interface. Takes in LVDS standard data.

[bookmark: _Toc349766963]Control Module
This module is the brain of the system controlling communication with simulation computer, output to display module, and input from hardware interface.
Application Microcontroller
The Raspberry Pi is the application microcontroller that will perform the main controls for the entire system. There will be three main tasks for this microcontroller: getting current simulation values from the Laerdal simulation, receiving inputs state changes from the input controller, and finally updating the graphical user interface on the displays.

[image: ]
Figure 5: Application Controller Software Flowchart
USB Interface
Converts the FTDI UART signal from the Raspberry Pi into a USB signal readable by the simulation PC. The PC will have the FTDI driver installed to allow for communication to the Raspberry Pi.
[bookmark: _Toc349766964]Schematics
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Figure 6: Power Supply Schematic
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Figure 7: Rotary Switch Schematic
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Figure 8: Encoder Schematic
[image: ]
Figure 9: Button Schematic
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Figure 10: USB Interface Schematic 
Source: https://www.sparkfun.com/products/9873
[bookmark: _Toc349766965]Simulations and Calculations
[bookmark: _Toc349766966]Power Dissipation
	
	Powermax (W)
	Quantity
	Power Consumption (W)

	Arduino
	6 W
	1
	6 

	Raspberry Pi
	6 W
	1
	6

	Display
	3.33 W
	2
	6.66

	HDMI-LVDS Converter
	257.4 mW
	2
	.5148

	HDMI Repeater
	550 mW
	1
	.550

	Encoder Board
	143 mW
	1
	.143

	Push Button Board
	219 mW
	12
	2.628

	Rotary Switch Board
	110 mW
	1
	.110

	
	
	Totalmax:
	20.2406 watts


[bookmark: _Toc349766967]Rotary Switch Voltage Divider
[image: ]
Figure 11: Rotary Switch Simulation Schematic
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Figure 12: Rotary Dial Resistor Network Simulation Result
[bookmark: _Toc349766968]Requirements
[bookmark: _Toc349766969]Requirements and Verification Procedures
[bookmark: _Toc349766970]Power Module
	Requirements
	Verification

	AC Adapter:
1. Supplies constant 12±.25 V to power distribution board
A. AC adapter is correctly plugged into wall outlet

B. Voltage is 12V on DC input pins of board

C. Voltage is within 250mV of 12V

Power Distribution Board:
1. Power switch puts 12±.25 V on 12V bus

A. Power switch contact resistance does not exceed 150mΩ


B. Power switch input pole has 12V supplied
C. Power switch output pole has 12V provided


2. 5V Regulator Chip outputs constant 5±.25 V


A. Chip input voltage is 12V from bus

B. Chip output switch node connects to the inductor and boost capacitor


C. Chip primary signal ground and ground supply nodes connect to board ground

D. Chip feedback voltage has output voltage as input
E. Chip power good open-drain output is pulled up to output voltage

F. Chip enable pin is isolated from all connections
G. Chip boost voltage connects to boost capacitor

H. Input capacitors are properly connected


I. Output capacitors are properly connected



3. 3.3V Regulator Chip outputs constant 3.3 ±.25 V

A. Chip input voltage is 12V from bus

B. Chip output switch node connects to the inductor and boost capacitor


C. Chip primary signal ground and ground supply nodes connect to board ground

D. Chip feedback voltage has output voltage as input
E. Chip power good open-drain output is pulled up to output voltage

F. Chip enable pin is isolated from all connections
G. Chip boost voltage connects to boost capacitor

H. Input capacitors are properly connected


I. Output capacitors are properly connected



	AC Adapter:
1. Probe voltage on board for 12V using oscilloscope
A. Check that AC adapter is correctly plugged into wall outlet and cord terminates into adapter
B. Use probe contacts of multi-meter to check DC input pins on board for 12V
C. Probe DC input pins on board and check that voltage is within 250mV of 12V
Power Distribution Board:
1. Probe voltage on 12V bus for 12V using multi-meter
A. Close power switch without DC input connected and measure resistance across switch with multi-meter to check that it does not exceed 150mΩ
B. Check voltage at power switch input for 12V using multi-meter
C. Close power switch with DC input connected and check voltage at power switch output for 12V using multi-meter

2. Probe output voltage of regulator chip after 4.7µH inductor for within 250mV of 5V on oscilloscope
A. Check pins 2, 3, and 11 for 12V from 12V bus using multi-meter
B. Check pins 1, 12, 13, and 16 for continuity between pins, capacitor, and inductor according to schematic using multi-meter
C. Check pins 4, 14, and 15 for continuity between pins and ground nodes using multi-meter
D. Check pin 5 for continuity to the 5V output voltage using multi-meter
E. Check that the resistance between pin 8 and the 5V output voltage is according to schematic(10kΩ) using multi-meter
F. Check that pin 9 is floating using multi-meter
G. Check pin 10 continuity to 22nF capacitor according to schematic using multi-meter
H. Check continuity of input capacitors with 12V bus and ground according to schematic using multi-meter
I. Check continuity of output capacitors with 5V output voltage and ground according to schematic using multi-meter

3. Probe output voltage of regulator chip after 4.7µH inductor for within 250mV of 3.3V on oscilloscope
A. Check pins 2, 3, and 11 for 12V from 12V bus using multi-meter
B. Check pins 1, 12, 13, and 16 for continuity between pins, capacitor, and inductor according to schematic using multi-meter
C. Check pins 4, 14, and 15 for continuity between pins and ground nodes using multi-meter
D. Check pin 5 for continuity to the 3.3V output voltage using multi-meter
E. Check that the resistance between pin 8 and the 3.3V output voltage is according to schematic(10kΩ) using multi-meter
F. Check that pin 9 is floating using multi-meter
G. Check pin 10 continuity to 22nF capacitor according to schematic using multi-meter
H. Check continuity of input capacitors with 12V bus and ground according to schematic using multi-meter
I. Check continuity of output capacitors with 3.3V output voltage and ground according to schematic using multi-meter



[bookmark: _Toc349766971]Input Module
	Requirements
	Verification

	Parameter Pushbutton:
1. Button press sends digital-high logic signal to output

A. Input voltage to pushbutton is always 3.3 ±.25 V

B. Button press closes switch between input and output pins

C. Output pin of pushbutton is connected to output resistor on board


2. Button release sends digital-low logic signal to output

A. Button low-side input pin is always grounded

B. Button low-side input and output pins are always connected


C. High impedance pull-down resistor is connected push button output



3. Button LED is of mild brightness and always on

A. LED input is always 3.3V


B. LED is properly connected to ground through resistor



Encoder:
1. Encoder outputs gray code on rotation according to datasheet


A. There are four possible states when rotating encoder[A1 A0]: [GND GND], [GND VCC], [VCC GND], and [VCC VCC]

B. Common pin of encoder is always grounded

C. Gray code progression is identical to datasheet quoted progression


2. Encoder LED is of mild brightness and always on

A. LED input is always 3.3V


B. LED is properly connected to ground through resistor


Rotary Switch:
1. Each of 5 positions output discrete voltage levels with margins no smaller than 1V



A. Each of 5 switch positions are at discrete voltage levels (about 1.25V per division)

B. Rotating rotary switch switches the output to correct position


Arduino:
1. Arduino microcontroller is powered


2. Digital inputs are correctly received from the hardware and sends received input to raspberry pi
A. Hardware is securely terminated to digital input ports

B. Voltages above 250mV are received as a digital-high signal

C. Raspberry pi user interface reflects changes in Arduino digital inputs



3. Analog inputs are correctly received from hardware and sends received input to raspberry pi
A. Hardware is securely terminated to analog input ports

B. Floating analog input from encoder hardware is taken as high signal

C. Inputs from rotary switch are voltage sensed
D. Raspberry pi user interface reflects changes in Arduino analog inputs
	Parameter Pushbutton:
1. Probe output pin of parameter pushbutton PCB using multi-meter while pressing button to check voltage above 250mV
A. Probe pushbutton input pin for 3.3V using multi-meter while button is and is not pressed
B. Check continuity of input and output pins of pushbutton switch using multi-meter while pressing button
C. Check continuity of pushbutton output pin and output resistor using multi-meter

2. Probe output pin of parameter pushbutton PCB using multi-meter after releasing button press to check voltage is below 250mV
A. Check that pushbutton low-side input pin (4) is grounded using multi-meter while button is and is not pressed
B. Check continuity of low-side input and output pins (4 and 3 respectively) using multi-meter while button is and is not pressed
C. Measure resistance between low-side output pin (3) and high-side output pin (2) to be in accordance with schematic (10kΩ)

3. Visually check LED for constant output while button is and is not pressed
A. Probe voltage input to LED pin (x) is 3.3V while button is and is not pressed using multi-meter
B. Check continuity of LED resistor between output LED pin (y) and ground while button is and is not pressed using multi-meter

Encoder:
1. Probe the two output pins using oscilloscope in pull-up mode and rotate encoder both clockwise and counterclockwise matching with expected output according to datasheet
A. Check continuity of four possible states while rotating encoder between both the output pins (A and B) and common pin (C) using two multi-meters
B. Check continuity of common pin to ground while rotating and not rotating the encoder using multi-meter
C. Check outputs using oscilloscope to determine correct progression of gray code in accordance with the datasheet

2. Visually check LED for constant output while button is and is not pressed
A. Probe voltage input to LED pin (x) is 3.3V while button is and is not pressed using multi-meter
B. Check continuity of LED resistor between output LED pin (y) and ground while button is and is not pressed using multi-meter

Rotary Switch:
1. Probe switch output in each position using multi-meter, recording voltages of each position. Calculate voltage differences between all adjacent switch positions ensuring no difference is less than 1V
A. Probe voltages at all switch position inputs for discrete voltage levels using multi-meter
B. Check continuity between switch position input and switch output in all five switch positions using multi-meter

Arduino:
1. Probe Arduino power using multi-meter and visually check LED indicator

2. Check continuity to digital inputs from correct hardware and sends input value changes to raspberry pi
A. Probe continuity between digital inputs and hardware for each digital input using multi-meter
B. Verify the digital-high voltage threshold is set to greater than 250mV in Arduino programming
C. Verify the receipt of input changes when the Arduino digital inputs receive a change from hardware in the raspberry pi user interface

3. Check continuity to analog inputs from correct hardware and sends input value changes to raspberry pi 
A. Probe continuity between analog inputs and hardware for each analog input using multi-meter
B. Verify the encoder inputs are in pull-up mode in Arduino programming
C. Verify the rotary switch inputs are sensing the direct input voltage in Arduino programming
D. Verify the receipt of input changes when the Arduino analog inputs receive a change from hardware in the raspberry pi user interface



[bookmark: _Toc349766972]Display Module
	Requirements
	Verification

	LCD Screen:
1. All pixels should be operating 



2. LCD Screen should be backlit


HDMI-LVDS Converter:
3. LVDS display should be set at 1280x800 resolution





4. LVDS is outputting display data that has color depth of 24 bits



5. LVDS signal should match equivalent HDMI signal




HDMI Splitter:
6. HDMI repeater is supplied 5V

7. HDMI signal is being repeated identically


A. Vcc of HDMI pin out should be at 5 volts


B. Both HDMI clocks should be in sync



C. Pin 1- 9 should be identical between both HDMI outputs


	LCD Screen:
1. Screen will be sent data that consists of only red pixels, then green pixels, then blue pixels, and then white pixels. At each test, the screen will be visually inspected for any dead pixels 
2. Measure pin1 of CON4 contacts to the LCD screen with a multimeter against ground (pin 6) and ensure 12 volts is provided.
HDMI-LVDS Converter:
3. Ensure that Raspberry Pi is connected to HDMI-LVDS converter and run script “boot.scr” in boot partition. Look for source file boot.txt and observe the value of parameter “video_mode=”. The EDID information from the EEPROM memory on the PIC chip should provide this information. 
4. Confirm that each channel is outputting 8-bit of color information by connecting a logic analyzer to RX0, RX1, and RX2 pixel data on the LVDS CON3 contacts (pin 8, 10, and 12 respectively). 
5. Connect HDMI signal to a monitor and observe the screen. Using the HDMI repeater, connect an identical HDMI signal to the HDMI-LVDS converter with the LCD screen attached. Compare screens and ensure similar images. 

HDMI Splitter:
6. Use a multimeter to measure the voltage supplied to the HDMI splitter against ground
7. Monitor the pinout of the HDMI using a logic analyzer and oscilloscope and compare both HDMI outputs and check for identical signals
A. Measure voltage of HDMI pin 18 against ground (pin 17) and confirm 5 volts reading
B. Connect oscilloscope to pin 10 on each HDMI output and measure against ground (pin 17) and ensure clocks are at same cycle time. Repeat for pin 12.
C. Hook up oscilloscope to each pin 1-9 on both HDMI outputs and compare signals on the oscilloscope against ground (pin 17). Confirm identical signals




[bookmark: _Toc349766973]Control Module
	Requirements
	Verification

	USB Interface:
1. Interface provided 5 volts from USB port


2. Interface outputs a maximum of 3.3 volts through the UART TX pin (JP1 pin 4)
3. Correctly converts USB to UART





4. UART is using baudrate 115200 bps



5. Correctly converts UART to USB





Microcontroller:
6. Sends correct display data to HDMI port




7. Sends correct data through UART to USB interface




8. Reads data through UART





9. UART is operating at 115200 bps baudrate





10. Communicate with Input Controller over USB


	USB Interface:
1. Using a multimeter, measure the voltage coming from the USB connection, check this against Vcc pin 20 on the FT232RL chip.
2. Measure the power pin (3) on the JP1 6-pin header on the interface.
3. Send the string "TEST" using ASCII characters from the PC using PuTTY, ensuring correct COM port is selected and use a logic analyzer on the TX pins from the interface and look for the ASCII values of the string "TEST" is sent correctly.
4. Send the string "TEST" from the PC using PuTTY and using a logic analyzer observe what the baudrate of the data is being sent at from the TX line
5. Send the string "TEST" using ASCII characters from the Raspberry Pi over the UART pins and use logic analyzer on the USB D- and D+ and look for the ASCII values of the string "TEST" in the data packets

Microcontroller:
6. Create separate screens each with only red, blue, green, white, then black pixels and hook up the HDMI out to a TV or monitor that we know works and observe for any inconsistencies. 
7. Send the string “TEST” using a simple python script with imported library “serial” and using function serialport.write(“TEST”). Connect logic analyzer with UART protocol to the UART_TXD GPIO pin 14 and ensure string “TEST” is sent correctly. 
8. Using PuTTY, send the string “TEST” over USB making sure the correct COM port is used. Then on the Raspberry Pi, using the serial read function in the serial library, read the message stream and confirm that the string “TEST” is received
9. Look at /boot/cmdline.txt and ensure parameter “kgdboc” is set at 115200. Now using a logic analyzer on UART_TXD GPIO pin 14 send string “TEST” over UART and ensure that baudrate is at 115200 by looking at the signal
10. Send test string “TEST” using python serial library and ensure that arduino receives the message by blinking the on-board LED if the string “TEST” is received.


[bookmark: _Toc349766974]Tolerance Analysis
The power supplied to the components in our system is critical especially when the power is used for input and output levels. Specifically, the input interface must be provided 5 volts even at maximum current draw with a tolerance of about 0.25 volts. This is especially important for the rotary switch since we will be using discrete voltage levels for the 5 states of the rotary switch. If the power supplied fluctuates too much, the analog signal can be misinterpreted. A tolerance of 0.25 volts is acceptable because even if the max voltage is at 4.75 volts, the resistor network would output discrete steps of 4.75, 3.8, 2.85, 1.9, and 0.95 volts. If we give each analog reading a range of 1.0 volts, this won't cause any problems. The voltage supplied can be monitored by attaching a multimeter probe with history functionality (Labview) and ensure that the voltage supplied doesn’t drop below 4.75 volts and doesn’t go above 5.25 volts even when the system is fully running.
[bookmark: _Toc349766975]Ethical Issues
We commit ourselves to the entire Code of Ethics as listed by the Institute of Electrical and Electronics Engineers (IEEE) Policies, Section 7 - Professional Activities (Part A - IEEE Policies). Specifically:
1. We accept responsibility in making decisions consistent with the safety, health, and welfare of the public, and to disclose promptly factors that might endanger the public or the environment
· Our project will be used to train future healthcare professionals so it is imperative that our product operates accurately. Each simulation will be pre-planned according to a curriculum for a lesson to teach the students. Our product must accurately respond and reflect the curriculum for the day and not generate inaccurate responses to the technicians because the students in the simulation would not be taught the intended lesson. This could have far-reaching consequences if the students provide healthcare to people in the future. 
6. We maintain and improve our technical competence and to undertake technological tasks for others only if qualified by training or experience, or after full disclosure of pertinent limitations
· We will communicate to Jump Trading of any portion of the project that we don’t think we are fully qualified to complete. Our attitude will be that we want to create a product that we would feel comfortable with our own healthcare providers to learn from. If there are components in software or hardware that we cannot complete in a way that wouldn’t compromise the effectiveness of the project then Jump Trading will be notified.  
7. We seek, accept, and offer honest criticism of technical work, to acknowledge and correct errors, and to credit properly the contributions of others
· We seek criticism from our peers, our instructors, and Jump Trading faculty. Although not all suggestions will be applied, we will take in to honest consideration any criticism or suggestion that others provide to us. Credit for the recognition of the problem goes to Jump Trading and any ideas we use that come from others will be properly credited in our documentation. 
[bookmark: _Toc349766976]Safety Plan
Our primary safety concern will be the power supply since we are using 120V wall outlet as our source of power. This means that before we plug in to the wall outlet, all connected components will be checked for shorts or loose wiring. Any loose wiring will either be removed or connected properly according to design. In our design, any part of the power module that has not been buffered or converted from 120V will be properly insulated so human contact won’t be possible. 
[bookmark: _Toc349766977]Cost and Schedule
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[bookmark: _Toc349766979]Labor Cost
	Member
	$/hour
	# of weeks
	Hours/week
	Total hours
	Subtotal
	(x2.5)

	Thomas Shiou
	$35
	12
	20
	240
	$8,400
	$21,000

	Nick Cialdella
	$35
	12
	20
	240
	$8,400
	$21,000

	
	
	
	
	480
	$42,000


[bookmark: _Toc349766980]Materials Cost
	Item
	Part Number
	Unit Price
	Quantity
	Total Cost

	10.1” LCD Screen
	776-MGG1010AU12
	$100.99
	2
	$201.98

	Rotary Encoder
	COM-10982
	$3.95
	1
	$3.95

	Black Metal Knob
	COM-10002
	$1.50
	1
	$1.50

	Rotary Switch
	MA05L1NCQD
	$11.68
	1
	$11.68

	Raspberry Pi
	RASPBRRY-MODB-512M
	$35.00
	1
	$35.00

	SD Card
	MMBTF04GWBCA-QME00
	$10.28
	1
	$10.28

	Arduino Uno
	DEV-11021
	$29.95
	1
	$29.95

	12V 6A AC/DC Power Supply
	AD-LCD12
	$13.99
	1
	$13.99

	HDMI 1x2 Repeater / Splitter
	HD-102
	$22.19
	1
	$22.19

	HDMI-LVDS Converter
	TFL401A
	$34.99
	2
	$69.98

	Illuminated Switch Push Button
	LP16OA1BSTWG
	$7.52
	12
	$90.24

	5V DC/DC Regulator
	MCP16322T-500E
	$2.52
	1
	$2.52

	3.3 DC/DC Regulator
	MCP16322T-330E
	$2.52
	1
	$2.52

	Micro USB Cable – 6’
	RTL-10767
	$5.95
	1
	$5.95

	22nF Capacitor
	445-7388-1-ND
	$0.10
	2
	$0.20

	10uF Capacitor
	44-3946-1-ND
	$0.62
	4
	$2.48

	22nF Capacitor
	490-3889-1-ND
	$1.82
	4
	$7.28

	
	
	
	
	$511.69


[bookmark: _Toc349766981]Schedule
	Week
	Date
	Task
	Team Member

	1
	2/4
	Write proposal
	Thomas Shiou

	
	
	Compile project requirements from Jump Trading
	Nick Cialdella

	2
	2/11
	Prepare for mock design review
	Thomas Shiou

	
	
	Finalize requirements with Jump Trading
	Nick Cialdella

	3
	2/18
	Learn Laerdal software for interfacing with simulations, ethical considerations
	Thomas Shiou

	
	
	Begin electrical hardware design
	Nick Cialdella

	4
	2/25
	Write up design review. Compile requirements and verification.
	Thomas Shiou

	
	
	Finalize hardware components and begin acquisition of parts. Finalize schematic design for PCB and circuits.
	Nick Cialdella

	5
	3/4
	Establish communication between microcontroller and input controller
	Thomas Shiou

	
	
	Order board & parts. Finalize hardware layout design.
	Nick Cialdella

	6
	3/11
	Establish USB communication between microcontroller and Laerdal computer software
	Thomas Shiou

	
	
	Mechanical housing solution complete. Individual report
	Nick Cialdella

	7
	3/18
	Spring Break!
	Thomas Shiou

	
	
	
	Nick Cialdella

	8
	3/25
	Prepare for mock-demo, design and code GUI
	Thomas Shiou

	
	
	Prepare for mock-demo, assemble hardware components
	Nick Cialdella

	9
	4/1
	Prepare for mock-presentation, test for reliable response to hardware interface
	Thomas Shiou

	
	
	Prepare for mock-presentation, ensure proper functionality, verify safety precautions with device
	Nick Cialdella

	10
	4/8
	Test and confirm interface with Laerdal software
	Thomas Shiou

	
	
	Run tests, package device in housing
	Nick Cialdella

	11
	4/15
	Comprehensive software unit testing
	Thomas Shiou

	
	
	Endless testing, debug, perfection
	Nick Cialdella

	12
	4/22
	Finalize GUI, final report document
	Thomas Shiou

	
	
	Demo and final presentation
	Nick Cialdella

	13
	4/29
	Demo with Jump Trading, SUCCESS!
	Thomas Shiou

	
	
	Final report, WIN!
	Nick Cialdella


[bookmark: _Toc349766982]Contingency Plan
One main difficulty will be interfacing with the Laerdal proprietary software. In the event that we are unable to communicate to the simulation PC through USB in order to change Laerdal simulation values, we will create a basic simulation GUI as a proof-of-concept for the project. This basic simulation GUI will display the most basic functions of the Laerdal simulation and act similarly to the actual simulation.
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