Accelerometer DIY

* Goal: gain a better understanding of
inertia, force, etc. and also how an
accelerometer works.

* If successful, data recorded by the force
sensor 1s used to calculate the acceleration
of the unit and 1t will closely match the data
from the built-in “commercial”
accelerometer.
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NEW EXPERIMENT

Sensor Data Collection

Collect data from Vernier sensors

Data Sharing

Connect over WiFi to LabQuest 2 or Logger Pro

Manual Entry

Enter data through keyboard or Copy/Paste

OPEN SAVED FILE

CHOOSE FILE

FROM VERNIER.COM

@ User Manual
@ Sample Data
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Sensors

No Devices Connected

Connect to a wireless device below or connect via USB.

Discovered Wireless Devices

% GDX-FOR ©7205177 Connect

Filter Device List
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Sensors

Connected Devices

% GDX-FOR 072051727 (® Disconnect

¥ SENSOR CHANNELS

Force
X-axis acceleration

~1'Y-axis acceleration
~1 Z-axis acceleration
~1 X-axis gyro
~I'Y-axis gyro

~1 Z-axis gyro

Discovered Wireless Devices

\ PROXIMITY CONNECT

Searching for devices...
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D Untitled COLLECT

With the device at
rest on a horizontal

H - surface, Zero the
S e | x-axis acceleration.
1< . ...
Use “bumper”
: | instead of hook
i
E.': -40

lﬁ @ Time (s)

Mode: Time Based Rate: 50 samples/s

GDX-FOR 07205127

Calibrate

30 35 Zero 0

Units m/s? s

X-AXIS ACCELERATION () ~

Force: 0.33 N X-axis acceleration: 0.35 m/s?
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Without touching the force sensor, Collect
data while rapidly sliding the device back
and forth in the x-axis direction.
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Why is the force
sensor registering

Time (g

similarities!

Notice the

5 anything if nothing
¢ | is attached to it?
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Mode: Time Based Rate: 50 samples/s

1.5 25

Time (s)

Force: 0.35 N X-axis acceleration: 0.00 m/s? \ ’
|
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Mode: Time Based Rate: 50 samples/s

236 0.31 3.0

237 0.32 3.90 4.711
238 0.31 4.46 5.861
239 M

This column was

240
oar calculated from
242 only the force
243
.. | data. But how?!
245 0.30 6.07 7.874
246 0.29 7.06 8.738
247 0.29 7.53 8.163
248 0.30 8.07 7.874
249 0.31 5.29 6.437
250 0.32 3.92 4711
251 0.33 1.25 2.985

: Force: 0.34 N } X-axis acceleration: 0.04 m/s? ‘ \ ‘

Data Set 3
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Collect force data, holding the device at rest horizontally and
also holding at rest vertically as shown. Notice the different
force readings. Use this to determine your equation for
calculating acceleration from the force data.
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2 STATISTICS X
g |50 STATISTICS %
< X-range: 2.48 - 3.88 s
x-range: 0.18 - 1.26 s Ax:1.400 s
0.20 Ax:1.080 s 2 5
2moloc. || Mean: 0.407 N
I Mean: 0.339 N td dev: 0.004
d dev: 0.004 Min: 0.400 N @ 2.600 s
0.10 Min: 0.331N @ 0.920 s Max: 0.416 N @ 2.760 s
Max: 0.347 N @ 0.340 s Ay: 0.016 N
Ay: 0.016 N
0.00
0.0 0.5 1.0 15 20 25 30 35 4.0 45 5.0
M @ Time (s)
Mode: Time Based Rate: 50 samples/s ‘ Force: 0.33 N [ | X-axis acceleration: -0.06 m/s? [ | \
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Data Set 1
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Column Options
237 4.72
10
238 4.74 Add Manual Column
239 4.76
z Add Calculated Column
E 5 240 4.78
g ‘
e 241 4.80 0.35 0.40
g ‘
£ 242 4.82 0.36 0.33
§| 9 —1 1 |
g [J 243 4.84 0.35 0.35
° k l =
Q
8 244 4.86 0.36 0.84
$ | ]
% 245 4.88 0.36 1.25
246 4.90 0.35 0.79
-10 247 4.92 0.35 0.55
248 4.94 0.35 0.68
" 249 4.96 0.35 0.69
0.0 05 10 15 20 25 3.0 35 40 45 50 | 250 4.98 0.35 | 0.84
¥ @ —— 251 5.00 0.36 0.43

’ Mode: Time Based Rate: 50 samples/s

Force: 0.34 N ‘ ‘ X-axis acceleration: 0.06 m/s?
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Add Calculated Column

Name Units

Accelerometer m/s*2

Displayed Precision F|gu e |t Out! Enter an

© Decimal Places

3s equation to calculate

Significant Figures

Use Scientific Notation acceleration based on

m——— measurement of force.
INSERT EXPRESSION Then teSt your idea!
Modify if necessary.
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