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1 of 9 expectant mothers do not carry to full term.  

More than ½  a million in the US are born prematurely 

. 7,421 
babies are 
born 

. 984 
babies are 
born to 
teen 
mothers

. 1,008 
babies are 
born 
preterm

. 615 
babies are 
born with 
low birth-
weight

. 46 babies 
die before 
their first 
birthday

In an Average Week in Texas
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“Outborn" neonates, require emergent transfer to a 
NICU (Newborn Intensive Care Unit) center. 

Regulations DO NOT exist for the control 
of VIBRATION exposure experienced by 
premature infants during their transport. 

Early prenatal care: increases life expectancy by 90%



Although previous research has attempted to reduce the vibration 
experienced by the neonate, no significant breakthr oughs have occurred. 

MATTRESS  TESTINGWHEEL TESTING FLOOR TESTING
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Used 4 different mattress scenarios:
•No Mattress
•Foam Mattress
•Gel Mattress
•Gel Mattress &Foam Mattress

RESULT:  
None of the mattress combinations 

attenuated the vibrations

RESULT:
•Soft rubber wheels 
absorbed the most vibration
•Reduced noise

Tested 3 different wheel 
types::

•Soft Rubber
•Hard Rubber
•Moldon Rubber

RESULT:  
Reduced noise levels by 20 dB 

Compared the hospital floor 
with norarubber . 



The purpose of the Anti-Vibration Transport Incubat or project aims to measure 
and reduce the amount of vibration levels neonates experience when being 
transported within an incubator. 

Objectives :

1. Develop a method to measure and 
reduce vibrations experienced through 
incubator transportation. 

2. Data will be compiled and analyzed 

A new global leader  |   www.lyondellbasell.com
A new global leader  |   www.lyondellbasell.com  |

5

2. Data will be compiled and analyzed 
through DAQ system.

3. Incorporate necessary changes to the 
incubator to minimize the vibrations and 
aid in a smoother transport.



Project planning involves setting goals, establishi ng schedules, and 
estimating budgets to obtain the desired results .

Implementation

Phase 2:

Preparation 

� Researched the 
different aspects 
involved concerning the 
project topic

Phase 1: Phase 3:

Testing

Outcome :

Applicable 
Benefits

� Can be used to transport  
neonates by both air and 
ground with minimal 
vibration. 

� Built the incubator prototype 
with mounted accelerometer

� Develop LabView program 

� Evaluate the results after 
each test run

� Confirm the reliability of 
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project topic

� Hardware Research

� Acquired Components

� Tested and calibrated 
the components being 
used. 

vibration. � Develop LabView program 
for data acquisition

� Integrate servo motor for fine 
tuning that will interface with 
the microcontroller.

� Develop C program to control 
servo motors

� Confirm the reliability of 
the data against  the 
vibration simulator:

� If correct, continue
� If incorrect,retest

� Evaluate the reduction in 
vibration
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AVTI Implementation Blueprint

System 3: 
Dynamic Shock 

System 1:
Mechanical Dampening

System 2: 
Datalogger of real-
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System 1: Mechanical Dampening 
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+

These  type of dampers are the only 
anti-vibration method found on 
present-day incubators. 

=AVTI Shock Absorption Suspension

During compression the  coil spring stores energy. 
The cylinder gradually dissapates this energy until 
stability is restored. 



System 2: Datalogger

The A/D converter uses the continuously 
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Earth’s 
Surface
(1g)

Top

Bottom

The A/D converter uses the continuously 
varying analog signals from the 

accelerometer’s movement and displays it 
in a waveform chart into the computer.



Servo JR DS8711
Manufacturer JR
Applications Heli/Airplanes/Sailplanes
Type Digital Ultra High Torque
Torque 4.8V 347 oz/in (24.8 kg/cm)
Torque 6.0V 403 oz/in (28.8 kg/cm)
Speed 4.8V 0.19 sec/60 degrees
Speed 6.0V 0.15 sec/60 degrees
Dimensions 41mm x 37mm x 20mm
Weight 67g
Bearings

System 3: Dynamic Shock Absorption (Z Axis)

Ref: 5V
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Bearings Dual Ball Bearing
Gear Type Metal



System 3: Dynamic Shock Absorption (X & Y Axis)

Servo JR DS9411MG
Manufacturer JR

Applications Heli/Airplanes

Type Digital High Speed/Low Profile

Torque 4.8V 82 oz/in (5.8 kg/cm)

Torque 6.0V 95 oz/in (6.78 kg/cm)

Speed 4.8V 0.15 sec/60 degrees

Speed 6.0V 0.12 sec/60 degrees

Dimensions 40mm x 25mm x 20mm

Weight 40g

Bearings Dual Ball Bearing
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Bearings Dual Ball Bearing

Gear Type Metal

Gyro Futaba GY240
Manufacturer Futaba
Type AVCS Vector Control
Data Setting Onboard Pots
Data Display -
Compatibility Futaba, JR, Hitec
Gain Control Onboard
Voltage 4-6V
Dimensions 27mm x 27mm x 20mm
Weight 25g
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AVTI Software Flow Chart
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Pulse Width Modulation signal to Servo Motor

3 wires: Red (+5V)/ Black (GND)/ White (Signal)

The position signal is a single variable-width pulse 
that can vary from 1ms to 2ms. 

The width of the pulse controls the position of the 
servomotor shaft. 
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Results from Test Run

x-axis  negative

y-axis  negative y-axis  positive

x-axis  positive
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y-axis  negative

z-axis  negative
z-axis  positive

y-axis  positive
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Gantt Chart
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Cost Analysis
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Questions?
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