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In an Average Week in Texas

7,421 984 1,008
babies are babies are babies are

born born to born
teen preterm
mothers

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

More than %2 a million in the US are born prematurely

Early prenatal care: increases life expectancy by 90%

“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.

615 46 babies

babies are die before
born with their first
low birth- birthday
weight




Although previous research has attempted to reduce the vibration
experienced by the neonate, no significant breakthroughs have occurred.
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The purpose of the Anti-Vibration Transport Incubator 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.

mt—— 2. Data will be compiled and analyzed
-——-—1@‘(‘ 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, establishing schedules, and

estimating budgets to obtain the desired resulits.

Phase 1: Phase 2: Phase 3:
Preparation Implementation Testing
= Researched the = Built the incubator prototype = Evaluate the results after
different aspects with mounted accelerometer  each test run
involved concerning the
project topic = Develop LabView program = Confirm the reliability of
for data acquisition the data against the
" Hardware Research vibration simulator:
) = Integrate servo motor for fine = |If correct, continue
* Acquired Components  ning that will interface with = If incorrect,retest
= Tested and calibrated the microcontroller.
the components being = Evaluate the reduction in
used. = Develop C program to control vibration

servo motors

Outcome:

Applicable

Benefits

= Can be used to transport
neonates by both air and
ground with minimal

vibration.
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AVTI Implementation Blueprint
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System 1: Mechanical Dampening

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

= AV'TI Shock Absorption Suspension

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




System 2: Datalogger

Incubater
(Start)

Top

l Bottom

250V

250V

N | A

270V

*)

Earth’s
Surface

(1g)

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.

Digital

| Analng.—f’f




System 3: Dynamic Shock Absorption (Z Axis)

Vollage————»
L T

Figure 141 Flot of analog signal and digital equivalent.

-

AR R RN
Clock Cycles —

Servo JR DS8711
Manufacturer JR

Applications Heli/Airplanes/Sailplanes
Type Digital Ultra High Torque

D lont 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
Ref: 5\ Dimensions 41mm x 37mm x 20mm
Weight 679 -
Bearings Dual Ball Bearing
Gear Type Metal
Electrical
(specifications are for operation at Vg = 5.0V and T = 25°C unless stated otherwise)
Parameters Units Min Typical Max
Supply Voltage (Vaz) |Operating v 25 5.0 5.25
Current Consumption Operating mA 0.90 120 150
Standby wh 5
Input Voltage for Logic Low’ v - 0.2" Vg
Input Voltage for Logic High' V 08" Vy - -
Analog Output Resistance(R,.,) ko 24 az 40




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

Servo

JR DS9411MG

Manufacturer JR

Applications
Type
Torque 4.8V
Torque 6.0V
Speed 4.8V
Speed 6.0V
Dimensions
Weight
Bearings
Gear Type

Heli/Airplanes

Digital High Speed/Low Profile
82 0z/in (5.8 kg/cm)

95 0z/in (6.78 kg/cm)

0.15 sec/60 degrees

0.12 sec/60 degrees

40mm x 25mm x 20mm

40g

Dual Ball Bearing

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 259
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AVTI Software Flow Chart

L i

Initialize ADC and
sarial port

L

Move
semvos to
initial
positions

Read
acceleration

* . -‘-

Emor = reading — reference

Paosition change = -K* error

Y

‘ Move sernvo
to nenw

position

e Convert ANALOG signal from the
acccelerometer into DIGITAL signal
for calculations

 PWM signals control the servos

* PWM signals are generated using
Timer 0 and Timer 1 interrupts

* Servos are moved proportionally
to the acceleration
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Pulse Width Modulation signal to Servo Motor

1.50 ms: Neutral

SW 000

2USZ°T
a5 *T
5L T

1.25 ms: O degrees

sW 00 td

USZ°T
a3 T
5L T

sW a0 ta

SUIET
2W05°T
USL T

Tire Base

1.75 ms: 180 degrees

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

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

The width of the pulse controls the position of the
servomotor shaft.




Results from Test Run
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Gantt Chart

| | 20 & |9 1D [£3] £ |9 1D [&3 |30 | B 13 (L0120 | 4 V1 15 (£ |7 [0 1D [£2 (89 | 0 |15 LU0 (&0 [ 5 TU[TE |23 (31 6 1% 21 [
SB[ =l Week 16: Feb 26 to Mar 4 Idays | Mon 3209 Wed 31409 H i
57 W Team meseting 1 day hdon 362109 hon 342109 55 Team &

SB[ Ml LabvIEW Developer Training 1 day Tue 353109 Tue 353109 57 |1Alicia,llancy

8L Team mesting 1day  Wed 3409 Wed 35409 58 Team 9

B0 | W = Phase two: Implementation 26 days Fri 37609 Wed 4/8/09 ]

Bl | =l Week 17: Mar 5 to Mar 11 & days Fri 37609 Wed 31109

B2 |7 Chatain Cart and Springs 1 day Fri 3/4/109 Fri 36/09 59 Alicia

B3 |7 Cart Construction S days Sat 3709 Wed 31109 6255 Alicia

64 v Lak/IEvY developtnent Sdays Sat 2709 hon 309509 355 Alicia,Hancy

? W fulet M. Walding 1 day on 309509 hon 309009 6455 Team %

BB |7 Proposal presentation practice 1day Wed3H1/09 Yved 3M1/03 63 licia.Hancy

&7 Ve = Week 18: Mar 12 to Mar 13 5 days | Mon 346/09 Fri 320009

BB |7 Wark on propazal report Sdays  Mon 31609 Fri 3/20/09 B8 Alicia.Hancy

E y/' Finizh LabIEW Sdays  hon 31609 Wed 315/09 655S Alicia,Hancy

70 | Ve et Travis 1 ey Fri 3720009 Fri 3720003 63 Alicia,Hancy

[ e =l Week 19: Mar 19 to Mar 25 Idays | Sun 32209 Wed 32509

72 | Wiark on proposal report 2days|  Sun 32209 Mon 32308 70 iciaNaney
3| Test accelerometar with Lab/IEW 1day Wed 325009 Wed 325109 72 icia,Hancy

G =l Week 20: Mar 26 to Apr 1 Tdays | Sat 372809 Fri 47309 o}

75 Ve Wiork on accelerometer 1day  Sat 32809 St 302509 73 Team 9
B Meeting with John Sris 1 day Sat 3728/09 St 3028009 7955 Team 9

7 v Reszearch gyro and RC servo 7 days Sat 32509 Fri 45309 7ESS Team %

C=R PV Finished testing the accelerometer and Lab'| 1day  Tue 33103 Tue 3/3109 7755 Team %
LR Meet to dizcuss mechanical setup for the tran 1 day. VWed 4409 Wed 4409 78 Team 9

80 |, I Week 21: Apr 210 Apr 8 Tdays  Thu42/09  Wed 48109

g1 | Test accelerometer and LabVIEN 2 days Thu 452109 Fri 443109 79 Team 3

g2 | o et John Artis 1 dary Thu 45209 Thu 452109 5155 Team 9

83 et John Artis 1 day Sat 44409 Sat 444000 5235 Team §

a4 Research parts and upper tray design 3days Sat 444109 Tue 47109 33

85 |7 Design upper tray control 3days Sun 4503 Tue 47109 5455 Team 9
8 | Buy parts Tday|  Wed 4803 Wed 4809 85 Team 9
a7 =l Phase three: Testing 24days  Thu 4909 Thu 5709 =
88 |, I Week 22: Apr 910 Apr 15 3days  Thu4909  Sun 31209

89 | e Ohtain components 1 day Thu 458103 Thu 4809 86 Team 9
a7 Construct prototype 1 day Sat 41109 Sat 40411009 59 ItTeam E;
] Ve Research component specs Tday  Sun4M203  Sun 44209 90 Team 3
92 1 =l Week 24: Apr 16 to Apr 22 6 days | Thu 41609 Wed 422/09

a3 | o Meeting with John Aris 1day  ThudMGO3  Thu 4416109 91

=L A Work on Cart Gdays  Sat 41803 Mon 4720009 93

95 | Research software 2oays Tue 42109 VWed 42200 94

% |, ] Week 25: Apr 23 to Apr 29 10 days Thu 42309 Sat 5209

|7 Callect vibration samples Sdays  Thu 42309 Mon 4527009 95 am ¥
98 |7 Prepare final report Sdavs  Tue 4/28109 Sat 5620997

,-E Team.“!
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Parts Cost COSt AnaIVSIS
Parts Cost ‘ Quantity ‘ Source ‘ Expected Cost ‘ Actual Cost
Microcontroller Atmel MiniMax 51C 1 EPO S50 S50
Connector (accelerometer) 2 EPO S5 S5 °®
Ribbon (accelerometer) 1 EPO S5 S5 v
Cart 1 Houston Corvette $140 Donated M
Cart Wheels 4 TCH S60 Donated
Laptop 1 AVTI Group $800 Borrowed T{!XHS
Plastic Container (Incubator Tray) 2 The Container Store $40 $40 Children’s
Kionix Accelerometers 2 Kionix S70 Donated Hus‘pital
Futaba GY240 Gyro 2 RC Hobby $240 $240
JR DS 8711 Servo Motor 1 RC Hobby $140 $140
JR DS 9411MG Servo Motor 2 RC Hobby $180 $180
Zues 6V Battery 1 EPO S10 S$10
12V Battery 1 EPO $15 515 :
Gas Shock Cylinders 4 Advanced Auto Parts S60 S60 AVTI Total Project Cost
Plexi Glass Sheets 2 The Container Store S12 S12 Part.s $817
Assortment of Servo arms and hardware RC Hobby S40 S40 E::::ment 5255200
Spring Coils 4 Advanced Auto Parts 520 520 Total Cost 526:017
Total $1,887 $817
Labor Cost
Project Phase Weeks Hours per Week |o. Team Membe*lage Per Memb4 Total Cost
Preparation 5 20 3 $20 56,000
Research
Acquire Parts, Equipment, ect.
Implementation 8 20 3 $20 59,600
Built incubator prototype MNATIONAL
Data Acquisition with LabView software INSTRUMENTS"
Integrate anti-vibration system
Develop program for anti-vibration system
Testing 8 20 3 $20 59,600
Test incubator prototype Total $25,200




Questions?




