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PROBLEM STATEMENT TESTING RESULTS

Degradation Test: _,
Due to a number of factors such as rising temperatures at military training sites and decreasing - Simulated 1,200+ cycles of sensor insertion and removal to evaluate wear(approximately 1 - Degradation Test: Degradation Test

fitness level among recruits[1], a need has developed for physiological monitoring to protect the year) length-_width - Original dimension 6.4mm x 1.03mm x 1.2mm
safety of service members. Thus, a new wearable device, specifically designed for occupational - Measurements taken of dimensions of tooth every 200 uses using calipers to assess wearing Y Width and height did not have a measurable change
safety in environments like heat stress and confined spaces, is currently being developed for use in . Security Test: e — - The average wear-on length per use is 0.108 pm
the Marine Corps. While still in development, there is currently no way to consolidate, transport, . Performed a drop test from 1 m to test if device stays in tray Figure 5: D im;”SiO;S of ;0‘”.}’ that + Security Test: o e
charge, or protect the devices efficiently. These tasks are currently accomplished using a . Performed 10 trials in each slot for a total of 90 trials were measured o7 fegaguion fex -+ Device and pogo pins maintained connectivity in each unit for ten trials —
hard-shelled carrying case, which provides protection but lacks any way to organize the devices or . Combined security and degradation by performing drop test in slot that simulated year of use — - After degradation, the test unit maintains connectivity for another 50 trials  Figure 19: Degradation Test
connect them with charging cables. Thus, the team is tasked to design and fabricate a - Electrical Performance Test: |  Electrical Performance Test:

gang-charging system that allows neat organization of the devices 1n the case, charging for every - Measured voltage and current across pogo pins using a multimeter once wires were * Measured voltage was 5 to 5.21 V with vibrations and movement
device in the case, and an casy to use design . soldered to pins to ensure operation at 5V ; - Max capability of the current charging block allows for 8 devices to be charged at 5 V and 2.4 Amps

Ease of Use Test: ’ . Ease of Use Test:
Conducted a usability survey with 100 participants using the System Usability Scale (SUS). - 97/100 participants were able to isert the device within 30 seconds

Timed each participate on how quickly they successfully inserted device into unit cell of tray - The average time it took an individual to insert the device was 4.78 seconds
Figure 6:

BACKGROUND INFORMATION Secury s
Background DISCUSSION
There has been an increased number of heat related illness in PROTOTYPING STAGES . Design Limitations

military. In 2021 488 cases of heat stroke in the US military[2]. - Device is currently in the prototype stage and is subject to change
Unable to test connectivity with the device

Physiological monitoring device can proactively prevent Stage 1 - 3D Print Given Materials Stage 2 - Preliminary Prototype . Large 3D prints are expensive, fail often, and less detailed
symptoms of heat related illness by analyzing skin temperature —

e TWidth (Original 6.4)
e Length (Original 1.03)
e Height (Original 1.2)
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Injection molding 1s not available
PDS Criteria | g | WA B
Final design was 5.17 kg < (10 kg) ' SR | B i1

Final prototype cost $287.64 < ($300) ' "~ Figure 21: Print Failure of Final
Tray Design

and heart rate variability.

Once a certain threshold is met the device can send a warning

alert to the users of the device. Secure connection between device and tray

Delivered +5 V and 2.4 Amps for a single unit

Primarily created for Marine Corps

Figure 1: Image of device with Figure 7: Bottom of Current

VigiLife Sensor Design Figure 20: Measured Voltage

With around 360 recruits per training cycle in the marines[3], arm band attached

there will be large amounts of devices used at once

Figure 9: Top of Current
VigiLife Sensor Design

Figure 11: CAD eSin fUit Cell - FUTURE WO RK

MOTIVATION

Figure 8: Pogo Pin Holder Figure 10: Unit Cell Design

Receive Final Device & Retest Voltage & Amps Expand Charging to Integrate UV
POGO Pins From Client With Final Device Whole Tray Disinfection System

Stage 3
Final Prototype

Motivation

e Neced to consolidate large quantities of devices for

transportation and protect them in rougher carrying conditions Rpfengn Ray Jrih, Hinal

Device Specifications

e There 1s a lack of effective charging for the monitoring devices
o There 1s no way to consistently connect device to charging
pins for efficient charging
o There 1s a lack of large scale charging in a singular device

Figure 2: Concept for tray that client

. . . 3D-Print the Tray in
imagined for solving problem

Multiple Parts

Testing: Retest,

Flgul”e 12: Closed Pelican Case Heat test (-4°F to 140°F)

Injection Mold Tray

e Tray should be straightforward to use
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Client Requested Functions

e The final tray design should:

Withstand 100 uses/month for minimum 2 years

Use POGO pins that are 9.3mm tall and ~2mm in diameter

Must supply 5V at 2.4 amps via USB-C protocol
Figure 3: Image of POGO pins

Function from -30° to 37° C as marines train in variety of conditions : : .
and dimensions required[4]

The combined weight of the case and tray should be less than 30 lbs — ~_——g .

1. USB Vee (+5V)

USB cable

Firm fit of devices inside tray s Figure 13: Half of Charging System
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Figure 16: Padding Underneath the Tray
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*Information above as specified by client




