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Structural Dynamics CrOSSbOW AD2012 Datalogger
(http://xbow.com)

Provides power for the sensors & performs
the analog to digital conversion.

12-bit A/D Converter
8 Analog Inputs

Capable of Storing 540,000 Samples
Configurable Sampling Rate (1 — 500 Hz)
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Structural Dynamics

Crossbow CXLO01L1 and CXLO02L1 Accelerometers
(http://xbow.com)

Measurement Direction

CXLO1L1 Capacitive Accelerometers

+1.25 g Measurement Range

DC - 100 Hz Measurement Range
0.000610 g Resolution on Channels 1-4

0.001221 g Resolution on Channels 5-8

CXLO02L1 Capacitive Accelerometers

£2.50 g Measurement Range

DC - 100 Hz Measurement Range
0.001221 g Resolution on Channels 1-4
0.002441 g Resolution on Channels 5-8
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Structural Dynamics F ie 1 d_ T e S ting

Using the Datalogger and accelerometers, you will need to go and
record acceleration time histories at various locations on your
structure.

You will need to choose these locations carefully (allowing you to
capture the 15t couple of modes).

Once you have recorded your data, you will need to bring the
datalogger back to the IT lab (SERF 154) and download the data.

We will then save the acceleration time histories onto a CD allowing
you to perform the structural identification on your own.
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Structural Dynamics Checklng In an d Out the Equlpment

As there 1s only one set of testing equipment, we will set up a series
of time slots. Each group will sign up for one of these and will be
expected to do their testing during this time. If more time 1s needed,
you may either trade times with another group or try to find and
unused time slot.

Each group will be responsible for checking in the equipment before
it 1s due back. This will allow us to service the equipment and ensure
that everything 1s working for the next group.

Any data left on the datalogger will be erased once it is returned.

In order to allow sufficient time for analysis, all testing must be
completed by February 28. The equipment cannot be checked out
after this date!!!
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Structural Dynamics

One possibility:
make the equipment available in 3 hour blocks

Monday Tuesday Wednesday Thursday Friday

9:00 am-12:00 pm

12:00 pm -3:00 pm

3:00 pm -6:00 pm
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Structural Dynamics

SERF Building Rm. 154 Crossbow AD2012 Datalogger

Crossbow CXLO1L1 Accelerometer

Canon A40 PowerShot Digital Camera

2/10/2003 7



Example

L/4

L/4

L/4




SE 203 Professor Ahmed Elgamal

Structural Dynamics Time D Omain D ata

2/10/2003



SE 203 Professor Ahmed Elgamal

Structural Identification Tools

The Fast Fourier Transform (FFT) and the Power Spectrum are
powerful tools for analyzing and measuring signals.

FFTs and the Power Spectrum are useful for measuring the frequency
content of stationary or transient signals. FFTs produce the average
frequency content of a signal over the entire time that the signal was

acquired.

Note: the frequency resolution Af = A

where, N 1s 1n the number of samples and At 1s the time increment.

Additional Resource: http://zone.ni.com/devzone/conceptd.nsf/webmain/C045A890751303A6862568650061 EA98/$File/AN041.pdf
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Structural Dynamics
e Power Spectrum

The power spectrum shows power as the mean squared amplitude
at each frequency line but includes no phase information.

Because the power spectrum loses phase information, you may
want to use the FFT to view both the frequency and the phase
information of a signal.

The units of a power spectrum are often referred to as quantity
squared rms, where quantity 1s the unit of the time-domain signal.
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Structural Dynamics
Fourier Transform

The FFT returns a two-sided spectrum in complex form (real and
Imaginary parts), which you must scale and convert to polar form to
obtain magnitude and phase. The frequency axis 1s 1dentical to that of
the two-sided power spectrum. The amplitude of the FFT is related to
the number of points in the time-domain signal.

The phase information the FFT yields 1s the phase relative to the start
of the time-domain signal. For this reason, you must trigger from the
same point in the signal to obtain consistent phase readings. In many
cases, your concern 1s the relative phases between components, or the
phase difference between two signals acquired simultaneously.
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Structural Dynamics

Cross Power Spectrum

The cross power spectrum 1s a useful tool for determining the
phase difference between two signals.

The two-sided cross power spectrum of two time-domain signals A
and B 1s computed as:

FFT(B)x FFT*(A)
N2

Cross Power Spectrum S, (f) =

2/10/2003 13
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These operations can be done in:

Matlab
LabVIEW
Excel

Fortran
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Structural Dynamics M a tl ab

2/10/2003

Type “help fft”

<) MATLAB == x|
Fille Edit Wiew %Web Window Help
D I}q | éﬂ E K | ﬁ | ? | Current Directory: I CmatlabRA 2wvork ﬂ J

Comrnand W

To get started, select "MATLAB Help™ from the Help mernu.
#\ Conmmications Toolhox g 4 L B

#\control System Toolbox

ﬂData Acquisition Toolbox FFT Discrete Fourier transform.

ﬂDatahase Tonlhox FFT(¥) is the discrete Fourier transform (DFT) of wector X. For
wmatrices, the FFT operation is applied to each column. For N-D

ﬂDatafeed Toolbox arrays, the FFT operation operates on the first non-singleton

ﬂFilter Dezign Toolbox dimenaion.

#\Financial Derivatives Toolbox FFT(X,N] is the N-point FFT, padded with zeros if ¥ has less

\Financial Time Series Toolbox than N points and truncated if it has more.
ﬂFina.ncial Toolbox
ﬂf‘uzzy Logic Toolbox
4\ GARCH Toolbox

ﬂlmage Procesaing Toolhox For length N input vector ®x, the DFT is a length H wector X,
with elements

FFT(¥,[],D0IM) or FFT(¥,N,DIM) applies the FFT operation across the
dimension DIM.

ﬂlnstru.ment Control Taoolbox

)
‘LT.MT Covtrnl Tnnlhnw j Hik) = Fum X (Rl Fexpl-iTETpiT(k-11%(n-11/M), 1 <=k <= N.
» | Launchpag [ workspace | F-1
The inwverse DFT (cowputed by IFFT) is giwven by
i)
xin) = (L/N) sum  Kik)¥expi J*2%pi*(k-11%in-1)/N), 1 <= n <= HN.
11:58 AN 2/10/03 —-3% e ’
help f£ft
The relationship between the DFT and the Fourier coefficients a and b in
N/Z
®xin) = al + sum alk)*cos(2¥pi*k*c(n)/ (N*dc) )+hik)*sin(2*pi*k*tin)/ (N*dt))
k=1
is
al = X(1)/N, alk) = Z*real (X(k+1))/0, bik) = -2%imag(X(k+l)) /N,
where x is a length N discrete signal sampled at times € with spacing dt.
3ee also IFFT, FFTZ, IFFTZ, FFTSHIFT.
Overloaded methods
help gffe/fft.m
> | =
4 | b | Command History | Current Directory | [

Ready ‘ x ‘
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= &[?] | o[ 2

restart averaging (Fi g averaging done ;I
time signal |IE] . magnitude
window [ phase
view = it ﬁ—maverages completed
errar in errar auk

averaging paramekers s

Computes the averaged FFT spectrum of the input signal. FFT results are
returned as magnitude and phase. Each time waveform corresponds to a
single FFT block and has to be passed individually to this Y1, Averaging
parameters specifies how the averaging is performed. This includes the
averaging mode (Mo averaging, weckor averaging, RM3 averaging, or peak
hiold), the weighting mode (linear or exponential), and the number of
averages, Averages completed returns the number of averages completed
zo far, The view cluster allows wou to display magnitude results in decibels,
and the phase results urwrapped or not, in radians or degrees,

> Context Help

FFT Spectrum {Mag-Phase).ri

Click here for more help.

2/10/2003

¥ Context Help

restart averaging (F) e i e gyeraging done

time signal ¥ .» ragritude
time signal ¥ ITH II=-|3hase
window

==='Lmaverages completed
wien error gut

errar in
averaging paranekers smmmm

i

Cross Spectrum {Mag-Phase).vi

Camputes the averaged cross power spectrum of the input signals, Typically,
signal is the stimulus, and ¥ signal is the response of the system, Results are
returned as maagnitude and phase. Each time waveform corresponds bo a single
FFT block and has to be passed individually to this Y1, Averaging parameters
specifies how the averaging is performed., This includes the averaging mode (Mo
averaging, veckor averaging, or RMS averaging), the weighting mode {linear or
exponential) and the number of averages. Awverages completed returns the
number of averages completed so Far, The view cluster allows wou to display
magnitude results in decibels, and the phase results unwrapped or not, in
radians or degrees,

Click here for more help.
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LabVIEW

B Context Help

restart El‘\."ErEII;III'II;I I:F:I .\, _. ..................... El‘\."ErEII;III'II;I anE
kime signal ] power spectrum
windaw e FLEL averages completed
E=grrar ouk

dB OI'I I:F:l .......
errar in =-==Hm

averaging parameters

FFT Power Spectrum.vi

Computes the averaged auto power spectrum of the input signal, Each
kime waveform corresponds to & single FFT block and has to be passed
individually to this VI, Averaging parameters specifies how the
averaging is performed, This includes the averaging mode (Mo
averaging, veckor averaging, RM3 averaging, or peak hold), the
weighting mode (linear or exponential), and the number of averages,
fverages completed returns the number of averages completed so Far,

Click here for more help.
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Structural Dynamics
Excel

This operation requires the Analysis ToolPak

4 Microsoft Excel Help

M=

Contents ] Answer Wizard  Index

Fourier Analysis tool

This tool is a part of the Analysis ToolPalk. For information about how to install
1. Type keywords and use the Analysis ToolPak, click =,

|F|:|urier

This analysis tool solves problems in linear systerms and analyzes periodic data
by using the Fast Fourier Transform (FFT) method to transform data, This tool

| search | also supports inverse transformations, in which the inverse of transformed data

returns the original data. For more information about options in the Fourier

2. Or choose kevwords Analysis dialog box, click =l

Clgar

accelerator
add

83

r. .
¥ 1Time @ Freguency
add-in | Domain ¢ Dosair

adjunct_program
alker ation
analysis

area

| &

3. Choose a topic (1 found)

Fourier Analvsis bool
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Structural Dynamics F 0 rtr an (O Y Simila r)

program main
C MATHN PROGRAM CALLS SUEBROUTINE FFT WHICH IS FROM
C JOHN F. HALL (l9§2). "4l FFT ALGORITHM FOR STRUCTURAL DYNAMICS™,
C EARTHOUAKE ENGINEERING AND 3FTRUCTURAL DYNAMICSH, WOL.10, PP.797-8]
DIMENSION a(33000)
INTEGER. power i, hn
open(ll,file="acc. txt',
& status='old')
open(20,£ile="E£ft. txt',
& status="unknowm')

0
WHILE (.NOT. EOQF(10)) . .
n=n+l For more information see:
read(li,*)] time,a(n)

if (n.eq.l) timel time

if (n.eq.2) tinmez : time JOhIl F. Hall (1982). "AN FFT ALGORITHM FOR
e 2 tinez - vimel STRUCTURAL DYNAMICS", EARTHQUAKE
HE I, 2l then ENGINEERING AND STRUCTURAL
Endif DYNAMICS, VOL.10, PP.797-811.
power = 1

DO WHILE (nn < n)
nmn = 2¥nn
power = power + 1
END Dn
L=2; M = power-1:
CALL FFT(a,M,L,0,0,1.0 )
df = 1/ (nn+*dt)
£=0.0; amplitude=abs(ail)): phase_angle = ATAN=ZD(0.,a(l]]
write(£0,100) £, amplitude, phase_angle
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Structural Dynamics
y Example: Power Spectrum

Power Spectrum

2/10/2003 19
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Structural Dynamics AV e r a g i n g

To smooth the spectrum, we need to average the data.
This can be done by:

1. Splitting the time history into a number of equally sized
segments.

2. Performing an FFT (or Cross Spectrum) on each of the
segments.

3. Averaging each of these segments (Magnitude & Phase).
Start by converting to complex form (Real and Imaginary).
Then sum the two real components at each increment of
frequency and then divide by the number of averages. Do the
same for the imaginary. When you are done, convert back to
magnitude and phase.

2/10/2003 20
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Structural Dynamics

For our beam example:

1. Split the time history into 10 segments each 12 seconds long.

Acceleration Segment 3

Acceleration Segment 1 Acceleration Segment 2
1 Acc [~ 1 Acc [AU] 1
o T s o [ PER R o
@ @ i | IR o
1
0 o - 0.
o. o. | | @
0. 4 o 0.0000000000- T by o
0. 0. I
-0.
-0. -0. | !
-0. -0. i
-0. -0. -0.
1 1 0.
-1.2000000000-, - -1.2000000000-, - -1.0000000000-; -
0.0 2.0 4.0 6.0 8.0 10.0 12.0 12.0 14.0 16.0 18.0 20.0 22.0 24.0 24.0 26.0 28.0 30.0 32.0 34.0 36.0
Acceleration Segment 4 Acceleration Segment 5 Acceleration Segment 6
o o o
@ I 0. 0. | ‘ }
o | ]
9 I i 5 0001 i O O | 0001 : Y T I i
0.001 . I 0.0010000000-] 0.0010000000
0.0010000000-] 0.0005000000-] 0.0005000000
000050000007 00000000000~ 0.0000000000]
0.0000000000] : :
-0.0005000000~ -0.0005000000 -0.0005000000
-0.0010000000 -0.0010000000~ -0.0010000000
[ | e ) ! -0.001 I I N + i t -0.001 — 1 t t [
0. 0.
: ' I
-0.0030000000-, - -0.0025000000-; - -0.0025000000-, '
36.0 38.0 40.0 42.0 44.0 46.0 48.0 48.0 50.0 52.0 54.0 56.0 58.0 60.0 60.0 62.0 64.0 66.0 68.0 70.0 72.0
Acceleration Segmment 7 Acceleration Segment 8 Acceleration Segment 9
o o o
o. L o. 1
o. -
o ' { | l f I ' il | oy | [ [ " | I\ I 0.001 I 1 | [ i
g [ 7011 P | b
. 0.0010000000 0:0010000000
. 0.0005000000
0.0005000000—" 0.0005000000]
0.0000000000]
0.0000000000-] 0.0000000000]
-0.0005000000] 000050000007
: -0.0005000000 e —
-0.0010000000 "
-0.0015000000] 1 i f 000100000007 [ ™ | §o0ct I I I [
0 A “ -0.001. l [ f ‘ T T 0. f
-0.0025000000-, ; ' ; ; - -0.0020000000-, ; - -0.0025000000, !
72.0 74.0 76.0 78.0 80.0 82.0 84.0 84.0 86.0 88.0 90.0 92.0 94.0 96.0 96.0 98.0 100.0 102.0 104.0 106.0 108.9
Acceleration Segment 10
o
o I ‘ | ‘ |
0.001 | [t A I |
0.0010000000~
0.0005000000—
0.0000000000-
-0.0005000000~
-0.0010000000—
-0.001 i et
-0.
-0.
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Structural Dynamics

For our beam example:

2. Perform the Power Spectrum on each of the segments.

Power Spectrum Segment 1

Power Spectrum Segment 2

Power Spectrum Segment 3

.|
-
=

Power Spectrum Segment 5

Power Spectrum Segment 8

Power Spectrum Segment 10
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Structural Dynamics
For our beam example:

3. Average each of the segments

Averaged Power Spectrum (1 Average) Averaged Power Spectrum (2 Averages) Averaged Power Spectrum (3 Averages)

Averaged Power Spectrum (4 Averages) Averaged Power Spectrum (5 Averages) Averaged Power Spectrum (6 Averages)

Averaged Power Spectrum (7 Averages) Averaged Power Spectrum (8 Averages) Averaged Power Spectrum (9 Averages)

Averaged Power Spectrum (10 Averages)

Do the Same for the
Phase Angle
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Structural Dynamics CrOSS Spectrum Channels 0 & 2

Magnitude

Phase Angle

EH%I

2/10/2003 24
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Structural Dymamics Cross Spectrum Channels (0 & 1

Magnitude

Phase Angle

2/10/2003 25
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Structural Dynamics
Construct the Mode Shapes

1. From the Magnitude, determine the relative amplitude.

2. From the Phase Angle, determine the sign.

For our example, let’s start with the 15 mode

2/10/2003 26
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, ! !
;'. ® — —

Magnitude

0.0026000000 Magnitude [~\/]
0.0024000000 I '
0.0022000000 '
0.0020000000 |

0.0018000000 .
0.0016000000 I u

0.0014000000
0.0012000000
0.0010000000 ! '
0.0008000000 '
0.0006000000 .
0.0004000000
0.0002000000—} | |

0.0000000000- | | | | ,
0.0 10.0 20.0 30.0 40.0 50.0

FTrrz

At 11 Hz, the amplitude at Ch 0 is 0.00245. We will let this
location be our reference location.
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Ch 2

P — =

!

Bttt
FTrrz

At 11 Hz, the amplitude at Ch 1 is 0.00382.
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Structural Dynamics C

P —=

@
P —

4, d000000 000 -

3.0000000000 —— cL

2, 0000000000 I I
1. Q000000 oo ' ‘

0, 0000000000 - L W R ]

-1, 0000000000 - “ HH
-2, 0000000000 HI

-3, 000000 oo —

-4,0000000000 - , , , , ,
500.0m 10.0 20.0 30.0 40.0 50.0

At 11 Hz, the Phase Angle is 0; therefore, locations 0 & 1 are
in phase (we will define this as positive).
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0 Chl

At 11 Hz, the amplitude at Ch 2 is 0.00195.
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Structural Dynamics C

P —
@

4, 00000000040 -

3. 000000000

_—

2, 000000 0o

1. Q000000 oo

0, do0o0ooo oo -

-1, 0000000000 -

-, 000000000 =

-3, 000000 oo

-4,0000000000 - , , , , ,
500.0m 10.0 20.0 30.0 40.0 50.0

At 11 Hz, the Phase Angle is 0; therefore, locations 0 & 2 are
in phase (positive sign).
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Structural Dynamics Fir St M O d e S h ap e

0.00382
0.00195
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Repeat for the 2" Mode

1 ® = = R
a N N k
Magnitude

0.0026000000 Magnitude [~\/]

0.0024000000 i '
0.0022000000 '
0.0020000000 |
0.0018000000
0.0016000000
0.0014000000
0.0012000000
0.0010000000 ! '
0.0008000000 '
0.0006000000 .
0.0004000000
0.0002000000 Y ! !

0.0000000000- | | | | ,
0.0 10.0 20.0 30.0 40.0 50.0

At 28 Hz, the amplitude at Ch 0 is 0.0022. We will let this
location be our reference location.
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Structural Dynamics C

P — =

!
S E

Bttt

At 28 Hz, the amplitude at Ch 1 is 0.0013.
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P —=

@
P —

4, d000000 000 -

3.0000000000 —— cL

2, 0000000000 I I
1. Q000000 oo ' ‘

0, 0000000000 - L W R ]

-1, 0000000000 - “ HH
-2, 0000000000 HI

-3, 000000 oo —

-4,0000000000 - , , , , ,
500.0m 10.0 20.0 30.0 40.0 50.0

At 28 Hz, the Phase Angle is ©t; therefore, locations 0 & 1 are
out of phase (we will define this as negative).
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Structural Dynamics C

At 28 Hz, the amplitude at Ch 2 is 0.0026.
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P —
@

4, 00000000040 -

3. 000000000

_—

2, 000000 0o

1. Q000000 oo

0, do0o0ooo oo -

-1, 0000000000 -

-, 000000000 =

-3, 000000 oo

-4,0000000000 - , , , , ,
500.0m 10.0 20.0 30.0 40.0 50.0

At 28 Hz, the Phase Angle is ©t; therefore, locations 0 & 2 are
out of phase (negative sign).
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Structural Dynamics Second MOde Shape

0.0022

0.0013 \
R

Bttt

0.00195
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Hints

Structural Dynamics

1. In order to determine the mode shape, you will need to establish
a reference location on your structure.

Depending on the geometry of the structure, you may not be
able to keep the same reference point. In this case, you will
need to use a moving reference. For example on the bridge
below, you would probably need to take a data sets with a
repeated sensor location. One possibility 1s to record at
1&2, then 2&3, and finally 3&4.

_>w
—> N

! .
T T
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Structural Dynamics o o
Hints (continued)

The Crossbow CXLO01L1 and CXLO2L1 are capacitive
accelerometers. Therefore, they will record a DC signal when
used for measuring vertical acceleration. In a vertical
configuration, the CXLO1L1 has only a 0.25 ¢ measurement
range.

Measurement Direction

When measuring vertical acceleration on a
horizontal surface, you may need to use one
of the anchor plates.
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Structural Dynamics R .
Hints (continued)

Before you get very far into your testing, you may want to check to
ensure that you are measuring a meaningful signal. This can be
done by making a simple preliminary test at one or two locations
and checking the Power Spectra of the data.

Avg'd Power Spectrum

0.0000000007 Magnitude |~/\v
I
0.0000000006

0.0000000005 [ ] -‘

0.0000000004

0.0000000003

0.0000000002— i i . . |
1ol 1 1 1 g

0.0000000001

0.0000000000, : : : : :
500.0m 10.0 20.0 30.0 40.0 50.0

2/10/2003 41



SE 203 Professor Ahmed Elgamal

Structural Dynamics o o
Hints (continued)

When choosing the location for your sensors, make sure you choose
locations that will allow you to capture the first few modes.

While the configuration shown below may work well for the 15t
Mode, 1t may not work for higher modes.

1 2 3

I T T~ ,
~——] |

aN % , 3 , .
~ |
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n W

‘Windaoms Shorteut to
Explorer ambient

Eridge Data

B a

Microsoft  FullTacomag. ..

Excel

i~

Microsoft Composite. ..
Ward

E

Microsoft  compdeck.jpg
FowerPoint

-

Drexel Papers compdeck2...

Recycle Bin Data Logger

SUPYEY Test 2g
park2-final.doc  _acc.xls

survey park 1g accel
1.doc Data.bxk

Test.dic Yaight Bridge
Data

1 Channel Averaged
configurati...  CrossPa...

[

Microsoft  LabWIEW Files
Outlook

Running the
Crossbow DataReady Software
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DataReady
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Crossbow DataReady Startup Window

cquisition

File Edt Communications Data Graph MWindow Help

EezHe B 2 gis®0 &

todel ReadyDal AD2012
Name: Crosshow

i Status - ReadyDAQ AD2012

Serial #: 02003-00903-120
Mumber of ch. I selected o

Configuration file name: 1 Channel iRt ‘?:mnes SR
configuration.dic Max # of configured sequences;
Configured on 2/5/2003 at 2:21:22 PM % Meman used for 1 sequence: 0.0%
tdemory available: 100 0% ~ Sequence P
Tatal I d: 0

ol sequenses fooge [~ Lock  Sample Frequency: m per second [Hz) |
== Sequence Parameters == daps e
Sample Frequency: 200 Hz > I—-— 5
Fun Time: 0 days, O hrs, 7 min, 30 sec It @ Total Run Time: |0 W W : W

Total number of zamples: 50000

 Total # Samples: Il'I

~ Channel Selection

== Charinel Selections ==
Channels recorded: 2 out of 16
Fin24  Analog 1: Channel 1 [G) Select Labels Details  Fin#

Pin12  Analog 2: Ch 121G

" nave arnel 2 (5] I~ Analog1 IChanneI 1 _I 24
== Trigger Setup ==
Na tiggers enabled ™ Analog 2 IChanneI 2 _I 12
== Advanced Configuration Options == ™ Analog3 IChanneI 3 _I 25

Power interuption recovery made: an

Indicate rate: 5 secands. ™ Analog 4 lEhanneI 4 _I 13
I~ Analog 5 IEhanneI 2] _I E I

== Channel Calibration Yalues ==
Analog 1: Slope 1.004357535409,
Intercept -0.00841718002

Ainalog 2: Slope 1.002528719844,
Intercept -0.006511943678

Date bad date
: Beain logging date
Time 00:00:00
: Beqin logaing time:
Tirned Start 0 switch
:5etto 1" to start logaing at specified
tirne:
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Structural Dynamics
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rossbhow Data Acquisition
File Edit

Professor Ahmed Elgamal

Datalogger Status

Communications Data  Graph  Window

e« &oe

Model: ReadyDald AD2012
Mame: Crossbow
Serial #: 02003-00303-1 20,

Configuration file name: ASSMEnnel
configuration. dic
Configured on 2/5/2003 at 2:21:22 PM

tdemory available: 100.0%
Total zequences logged: 0

== Sequence Parameters ==

Sample Frequency: 200 Hz

Run Time: 0 days. Ohrs, 7 min, 30 sec
Total number of samples: 90000

== Charnel Selections ==
Channels recorded: 2 out of 16
Pin24  Analog 1: Channel 1 [G]
Pin12  Analog 2: Channel 2 [G]

== Trigger Setup ==
Mo triggers enabled

== fAdvanced Configuration Options ==
Power interuption recovery mode: on
Indicate rate: 5 seconds.

== Channel Calibration Values ==
Analog 1: Slope 1004957885409,
Intercept -0.00841718002

Analog 2: Slope 1.002525713344,
Intercept -0.006511943618

D ate bad date
: Beain looging date
Time 000000
; Begin logging time
Timed Start 0 switch
s Setto 1" to start logging at specified
tirne:

- Status - ReadyDAD AD2012
Murnber of channels selected
Max # of configured sequences:

% Memony used for 1 sequence:

Notes >>|
Help |

Advanced |

~ Sequence P.

I~ ack
3 TotaIﬁSampIes d

days

hr

I Lock  Sample Frequency: (512 I per second [Hz)
= Tatal Run Time: I I_ I_ I_

min - sec

- Channel Selection:
Select Labels

I~ &nalog1
I~ &nalog2
I~ &nalog3
I~ Analog 4

Detalls  Fin #

[Chamnei T |
[Charrerz | 12
[Chanmels | 25
[Charrels | 13

I~ Analogh Channel & _I E )

Ready
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Current Datalogger Configuration

rossbhow Data Acquisition
File Edit Communications Dakta Graph Window Help

e« &oe

Model: ReadyDald AD2012
Mame: Crossbow
Serial #: 02003-00303-120  Status - ReadyDAD AD2M 2

Murnber of channels selected

= Configuration - 1 Channel conf’ surat

Nates > |
0
Help |

0o Advanced |

Configuration file name: 1 Channel 2
configuration, dlc hax # of configured sequences:

Configured on 2/5/2003 at 2:21:22 PM % Memory used for 1 sequence:

Total number of samples: 90000 ol i Samples T

tdemory available: 100.0% ~ Sequence P.
Total logged: 0

SR QLENCEs.K00s I~ Lock  Sample Frequency: m per second (Hz)
== Sequence Parameters == days hr min  zec
Sample Frequency: 200 Hz I—-—
Fun Time: 0 days, Ohrs, 7 min, 30 sec ek £ Total Run Time: I_ I_ I_

== Channel Selections ==
Channels recorded: 2 out of 16

- Channel Selection:

Fin24  Analog 1: Channel 1 [G] Select Labels Detalls  Fin #
Fin12  Analog 2: Channel 2 (G
" kg annel 2 (&) I~ &nalog1 Channel 1 _I 24

Trigger Setup ==

Mo triggers enabled ™ Analog 2 Channel 2 ] 12
== Advanced Configuration Options == I Analog 3 Channel 3 _I 25

Power interuption recovery mode: on

Indicate rate: 5 seconds. I™ Analog 4 Charnel 4 fe| 13
I~ Analogh Channel & _I E )

== Channel Calibration Values ==
Analog 1: Slope 1004957885409,
Intercept -0.00841718002

Analog 2: Slope 1.002525713344,
Intercept -0.006511943618

D ate bad date
: Beain looging date
Time 000000
; Begin logging time
Timed Start 0 switch
s Setto 1" to start logging at specified
tirne:
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Configuring the Datalogger

Select Active Channels
Configure each of the channels

Set Sampling Frequency

Set Total Run Time
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Step 1 — Activate Channel 1

File Edit Communications Dakta Graph ‘Window Help

EEL I T FL T

hodel: ReadyDAD AD 2012
M ame: Crosshow
Senial #: 02003-00903-120

Configuration file name: 1 Channel
configuration.dic
Configured on 2/5/2003 at 2:21:22 P

temory available: 100.0%
Total sequences logged: 0

== Seguence Parameters ==

Sample Frequency: 200 Hz

Fun Time: 0 days. O krs. 7 min, 30 sec
Total number of samples: 30000

== Charnel Selections ==
Channels recorded: 2 out of 16
Fin 24 Analog 1: Channel 1 [G]
Pin12  Analog 2: Channel 2 [G)

== Trigger Setup ==
Mo triggers enabled

== Advanced Configuration O ptions ==
Power interruption recovery mode: an
Indicate rate: 5 seconds.

== Charinel Calibration Values ==
inalog 1: Slope 1.004357885403,
Intercept -0.00841 718002

Analog 2: Slope 1.002525713544,
Intercept -0.006511943618

Date bad date
; Begin logging date
Time 00:00:00
; Beagin logging time
Timed Start 0 switch
2 Setto 1" to start logaing at specified
time:

= Configuration - 1 Channel configurati..

-~ Status - ReadyDAQ AD2M2————
Notes »»
, [t |

Number of channels selected

hax # of configured sequences: 1 Help |

% Memory uzed for 1 sequence: 1000 Advanced |

~ Sequence P

I Lock  Sample Frequency: {512 I per second (Hz)

days hr  min  sec
& Tatal Bun Time: I W I_ E

7 Total # Samples: ‘5-1'\6.*"

I Lock

i~ Channel Selection
Select Labels Detals  Pin #
¥ Analog 1 _I 24

T Analog2 Channel 2 _| 12
I~ &nalog2 Channel 3 _I 25
§ Analog 4 Channel 4 _I 12

I~ Analog5 Charnel 5 _I B )

|Ready
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Step 2 — Enter Channel 1 Details

ile Edit Communications Data Graph  ‘Window  Help

EesHs Bfprsa@d s

Model ReadyDAl 402072
Mame: Crosshow

ssbow Data Acquisition

= Configuration - 1 Channel configurati.

Serial # 02003-00903-/20 ¢ Status - ReadyDal aDz02———————— |
Configuration file name: 1 Channel ke of ch‘.annels selecled ! Hel
corfiguration.dl Maw # of configuied sequences: 1 izl
Configured on 2/5/2003 at 2:21:22 PM % Memory used for 1 sequence: 100.0% e |
Memony available: 100.0% - Sequence P.

== Sequence Parameters == days (L e R
Sample Frequency: 200 Hz

Run Time: 0 days, O hrs, 7 min, 30 sec I i & Total Run Time: I I_ I_ I_
Total number of zamples: 30000 oc  Total # Samples: [590 IEn’"

Total [ d: 0
pralzedueticeslngog [~ Lock  Sample Frequency: |512 I per secand (Hz) |

== Channel Selections ==
Channels recorded: 2 out of 16

~ Channel Selection

Ein 12; ﬁna:og 12: Enanne} 12 [g] Select Labels Details  Pin f
it nalog 2 Charnel 2 (5] W Analog1 Channel 1 [ B Channel Details
== Trigger Setup == -~ Channel
Mo triggers enabled ™ Analog 2 Channel 2 _I H
Channel: IAnang 1: Channel 1 _I Note: Channels with an

== Advanced Configuration Options == I™ Analog3 Channel 2 A 2
Power intermuption recovery mode: on

Indicate rate: 5 seconds. I™ Analog 4 Channel 4 i 1

agterigk [¥] in front of their
names are trigger channels.

Label: IChanne\ 1|

== Channel Calibration Yalues == ™ #nalog 5 Channel & _I ~ Scaling
ﬁ?:,'ﬂg;{EEBEJ{??QSSZBEWQ' Sengor: |Acce\ernmeter - Crogshow CHLOTLF +/4-1 (&) LI
ﬁ?:tg,ig%gg%?gigg?? s Units/Rangs: G [-1.254209 to 1.258186) 12-bit Sealing... |

Date bad date
:Beain Iogglng date
0:00

i~ Triggering

Time
: Begin Ingglng time
Timed Start 0 gwitch
;Setto 1" to start logging &t specified
time

Mode: ™ Single Sequence Mote: Only 1 channel can

act a3 an event tigger
& Renetitive 2H

v Dizable all tiggering

I Thiz charinel is a trigaer Threshold rits are:
Edger & Lowta High # 5

" Highto Law ™ Threshald: Irl 254209
ok I e |

Cancel |
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remibmme— Step 3 - Select the Appropriate Sensor
Type & Serial Number from the Drop Down Window

osshow Data Acquisition

File Edit Communications Daka Graph ‘Window Help

HesHs B Sgsg@ad

Model: ReadyDAGQ AD 2012
M ame: Crosshow

Serial #; 02003-00903-/20 [~ Status - ReadyDAQ AD2012 Notes>> |
Configuration file name: 1 Channel Nt of ch‘.annels stleicd ! Hell
configuration dic tax # of configured sequences: 1 aep
Configured on 2/5/2003 at 2:21:22 PM % Memory uzed for 1 sequence: 100.0% Advanced |
temory available: 100.0% ~ Sequence F.

== Sequence Parameters == days hr  min sec

Sample Frequency: 200 Hz
Fun Time: 0 days, O krs, 7 min, 30 sec & Total Aun Time: I I_ I_ I_

Total I d: 0
oralscquehoeslogge [~ Lock  Sample Frequency: |512 I pet second (Hz)

Total number of samples: 30000 I Lock  Totsl # Samples: [540 ‘6(-,

== Channel Selections == = n

Channels recorded: 2 out of 16 Ehennelslect

Fin 24 Analog 1: Channel 1 [G) Select Labels Dretails

Fin12  Analog 2 Channel 2 [G]

™ &nalog 1 Channel 1 D
== Trigger Setup ==
Mo triggers enabled I Analog 2 Channel 2 _I
== Advanced Configuration Options == I Analog 3 Channel 3 _|
Power intermuption recovery mode: on

Indicate rate: 5 secands. ™ Analog 4 Channel 4 |
I &nalog§ Charinel 5 |

~Charnel

Channal |Analog 1: Charinel 1 = | Mote: Channels with an
s astenisk [*] in front of their
names are tigger channels.

Labst [Chanrel 1

~Scaling
Senzor I*Accelerometer Crossbow CXLOTLF +/4- 1 SM 0126500 [G]_I

== Channel Calibration Values ==
Analog 1: Slope 1004957885408,
Intercept -0.00841 718002

finalog 2- Slope 1.002528719844,
Intercept -0.006511943618

' i ; P
Units/Rangel 4c celerometer - Crossbow CXLOTLF +/- 1 SN 2001497 (G)
* Accelerometer - Crossbow CXLOTLF +/- 1 SN 2001500 [G)

Date bad date * Accelerometer - Crossbow CALOTLF +/4- 1 SN 2001504 [G] =
; Beain logging date -~ Triggenng—|* Accelerometsr - Crossbow CXLOTLFT SM128495 [G)
Time i0: 00 00 * Accelerometer - Crogsbow CALOZLF +4 2 SN 9915083 [G] —

; Beain logging time Wore | Accelerometer - Crossbaw CXLOILF +4 1 [G)

Timed Start 0 switch (= |ecelerometer - Crossbow CALOZLF +/- 2 (&)
;Setto 1" o start logging at specified Accelerometer - Crossbow CxLO4M +/- 4 (5]
time: W Disah|Accelerometer - Crossbow C=L100LF +/- 100 (5]

Accelerometer - Crossbow CRLT0LF +4 10[G]
I Thie o dAccelerometer - Crossbow CRL2EM +/- 25 (5] b
Thiz chafeSCoramecs!

Edger & Low to High f G

€ Highto Low 'k Threshold: I-I 234007
aK I Wiew |

Cancel |
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If you select a serial number from the drop down

window, you do not need to worry about the “scaling” tab.

2/10/2003

rossbow Data Acquisition

Filz Edit Communications Data Graph

Window  Help

EezHe B 2 gis®0 &

todel ReadyDal AD2012
Name: Crosshow
Senial #: 02003-00303-120

Configuration file name: 1 Channel
configuration. dic
Configured on 2/5/2003 at 2:21:22 PM

tdemory available: 100 0%
Total sequences logged: 0

== Sequence Parameters ==

Sample Frequency: 200 Hz

Fun Time: 0 days, O hrs, 7 min, 30 sec
Total number of zamples: 50000

== Charinel Selections ==
Channels recorded: 2 out of 16
Pin24  Analog 1: Channel 1 [G]
Fin12  Analog 2 Channel 2 [G)

== Trigger Setup ==
Mo tiggers enabled

== Advanced Configuration Options ==
Power interuption recovery made: an
Indicate rate: B seconds.

== Channel Calibration Yalues ==
Analog 1: Slope 1.004357535409,
Intercept -0.00841718002

Ainalog 2: Slope 1.002528719844,
Intercept -0.006511943678

Date bad date
: Beain logging date
Time 00:00:00
: Beqin logaing time:
Tirned Start 0 switch
:5etto 1" to start logaing at specified
tirne:

P (i

[~ Lock

daps hr - min

i Status - ReadyDAD AD2012
Motes »» |
Murber of channels selected 1
Max # of configured sequences: 1 Help |
% Memary used for 1 sequence: 100.0% Advanced |
~ Sequence P

[~ Lock  Sample Frequency:|512 vI per second (Hz) |

sEC

@ Total Run Time: IU W IFIE
 Total # Samples: I‘EJEIEFZ’

Select

¥ Analog 1
I Analog 2
I Analog3
I~ Analog 4

I~ Analog 5

~ Channel Selection

Labels Detals i

T T—

2

A Channel

4 Channel: |Analog 1: Channel 1 ~| lent:iih[xa]nm:so rt;\:itohf a?e_

1 Label: IChanneI 1 names are tigger charg®ls.

Bf [~ Scaling y A
Sensar IAccelerUmelel - Crossbow C=LOTLF +/- 1 [G) -

Units/Range: G [-1.254209 to 1.258186) 12-bit

Scaling... |

i~ Triggering

lode: €7 Single Sequence
& Bepetitive
W Dizable all tiggering
= This channelis a rigger

Edge: & | gy ta High j(
© Highto Low X

Mote: Only 1 channel can
act as an event tigger

Threshaold urits are
G

Threshald: Irl 254209

Cancel |

Wiew |

Reeady
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File Edit Communications

ow Data Acquisition

Professor Ahmed Elgamal

Step 4 — Select Additional Channels
(Repeat Steps 1-3 For Each Additional Channel)

Data Graph Window Help

=

¥ | B &8

=

@& 8 &

Model ReadyDal 402012
Marne: Crossbow
Serial #: 02003-00903-)20

Configuration file name: 1 Channel
configuration dic
Configured on 2/5/2003 at 2:21:22 PM

tdemary available: 100.0%
Total sequences logged: 0

== Sequence Parameters ==

Sample Frequency: 200 Hz

Fiur Time: 0 days, O ks, 7 min, 30 sec
Total number of samples: 30000

== Chanrel Selections ==
Channels recorded: 2 out of 16
Fin24  Analog 1: Channel 1 [G)
Pin12  Analog 2: Channel 2 [G)

== Trigger Setup ==
Mo triggers enabled

== Advanced Configuration Options ==
Power interruption recovery mode: on
Indicate rate: 5 seconds

== Channel Calbration Values ==
finalog 1: Slope 1.004957885409,
Intercept -0.00841718002

finalng 2: Slope 1.002528719844,
Intercept -0.006571943618

Date bad date
: Begin logging date
Time 00:00:00
; Beain logging time
Timed Stark 0 switch
:Setto 1" to start logging at specified
time:

= Configuration - 1 Channel configurati.

-~ Status - ReadyDAQ AD2012
Number of channels selected: 4
Max # of configured sequences: 1 Help |
% Memory used for 1 zequence: 100.0% Advanced |
~ Sequence P.

[~ Lock  Sample Frequency: |512 vI per zecond [Hz] |

dayz hr  min  zec

& Total Run Time: IU Iﬁ IH IE
7 Tolal # Samples: |1 15168

i~ Channel Selection:

[ Lock

Select Labels Detail: ~ Fin i

¥ Analog 1 IChannaI 1 _I 24

¥ fnalog 2 lEhannEI 2 _I 12
¥ fnalog 3 IChannaI 3 _I 25
¥ Analog 4 lEhannBI 4 _I 13

I~ Analog § IChannaI ] B =

|Ready
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Step S — Set Desired “Sample Frequency”
In the Drop Down Window

Crossbow Data Acquisition

File Edit Communications Data Graph  ‘Window  Help

HBeHy & egsg@d i

Model ReadyDAQ 402012 = Configuration - 1 Channel configurati
Mame: Crossbow
Serial #: 02003-00903-)20  Status - ReadyDAQ AD2012

Number of channels selected 4

Configuration file name: 1 Channel

configuration. dic tax # of configured sequences:

Configured on 2/5/2003 at 2:21:22 PM % Memary used for 1 sequence: 003
tdemory available: 100 0% ~ Sequence P
Tatal lngged: 0

O sequenesseode ¥ Lock  Sample Frequency |512 -
== Sequence Parameters == ~
Sample Frequency: 200 Hz & 280
Fiun Time: 0 days. 0 his. 7 min, 30 sec ¥ Lock * Tatal Run Time: |o5g

Total number of samples: 30000 Tt s s 320

== Channel Selections == = 360 =2
Channels recarded: 2 out of 16 Eninel ekection o
Pin24  Analog 1: Channel 1 [G) Select Labels  |450 Detail:  Fin#

Pin12  Analog 2: Channel 2 (G)

480 —p—
W tinalog 1 Im B2 ™ _I 24
== Trigger Setup ==
Mao triggers enabled W #nalog 2 Charinel 2 | 12
== Advanced Configuration Dptions == M tinalog 3 Charnel 3 0 5

Power interruption recovery mode: on

Indicate rate: 5 seconds. W fnalag 4 Charnel 4 _I 13
I Analog 5 Channel 5 _I B vI

== Channel Calibration Values ==
Analog 1: Slope 1.004357535409,
Intercept -0.00841718002

Analog 2: Slope 1002528719244,
Intercept -0.006511343618

Date bad date
: Beqin logging date
Time 00:00:00
: Begin logging time
Timed Start 0 switch
:Setto "' to start logging at specified
lime

2/10/2003

|Ready
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Step 6 — Enter “Total Run Time”

rosshow Data Acquisition

File Edit Communications Dakta Graph  Window Help

HeBe B LgFads

Model: ReadyDald AD2012
Mame: Crossbow
Serial #: 02003-00303-120

Configuration file name: 1 Channel
configuration. dic
Configured on 2/5/2003 at 2:21:22 PM

tdemory available: 100.0%
Total zequences logged: 0

== Sequence Parameters ==

Sample Frequency: 200 Hz

Run Time: 0 days. Ohrs, 7 min, 30 sec
Total number of samples: 90000

== Charnel Selections ==
Channels recorded: 2 out of 16
Pin24  Analog 1: Channel 1 [G]
Pin12  Analog 2: Channel 2 [G]

== Trigger Setup ==
Mo triggers enabled

== fAdvanced Configuration Options ==
Power interuption recovery mode: on
Indicate rate: 5 seconds.

== Channel Calibration Values ==
Analog 1: Slope 1004957885409,
Intercept -0.00841718002

Analog 2: Slope 1.002525713344,
Intercept -0.006511943618

D ate bad date

: Beain looging date

Time 000000

; Begin logging time

Timed Start 0 switch

s Setto 1" to start logging at specified
tirne:

- Status - ReadyDAD AD2012

Murnber of channels selected 4

Max # of configured sequences:

% Memony used for 1 sequence: 0.0%

~ Sequence P.
¥ Lock  Sample Frequency: | 200 vI per second (H

days hr min  zed

& Total Bun Time: [0 [oo :[iE :Joo

¥ Lock

7 Total # Samples: Il'

- Channel Selection:

Select Labels Detalls  Fin #
W fnalog 1 W _I 24 =
W &nalog2 W ] 12

¥ &nalog3 W _I 25

W Analog 4 I‘Em_ _I 13

I &nalogs Channel 5 _I E

2/ 4Ready

Professor Ahmed Elgamal

The “Total

Run Time” is
limited by the

maximum
number of

samples that
the data logger

can store.
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ossbow Data Acquisition

File Edit Communications Data @Graph  Window  Help

Configuration Details

EesHd B SBsELE

todel: ReadvDal AD2012
MName: Crogsbow
S erial # 02003-00903-120

Configuration file name: 1 Channel
configuration.dic
Configured on 2/5/2003 at 2:21:22 Pt

temany available: 100.0%
Tatal sequences logged: 0

== Sequence Parameters ==

Sample Frequency: 200 Hz

Run Time: 0 days, 0 hre, 7 min, 30 sec
Total number of samples: 30000

== Charnel Selections ==
Channels recorded: 2 out of 16
Pin24  Analog 1: Channel 1 [G]
Pin12  Analog 2 Channel 2 [G)

== Trigger Setup ==
Mo triggers enabled

== Advanced Configuration Options ==
Power interruption recavery mode: on
Indicate rate: 5 seconds.

== Channel Calibration alues ==
Analog 1: Slope 1.004957885409,
Intercept -0.00841718002

Analog 2: Slope 1.002528719844,
Intercept -0.006511934 3618

Date bad date
: Begin logging date
Time 00:00:00
: Beain lagging time
Timed Start 0 switch
2 Set to "' to start logging at specified
time

- Status - ReadyDAD AD2012

Professor Ahmed Elgamal

# Active Channels

Nurnber of channels selected: 4
Max # of configured sequences:

% Memory used for 1 sequence:

~Sequence P

days bt min  sec

& Total Aun Time: IU IU_U-IE W
" Total # Samples: I?-BDD[I

i~ Channel Selection:

Select Labels Detals: ~ Pin#

v Lock

¥ Analog 1 W _I o b
¥ Analag 2 [Cramelz | 12
[ Analog 3 [Chamnelz | 25
¥ Analog 4 [Chamels [ 13

[ Analog & |Chanme| 5 | E 'I

|Ready
:

TOTZUUT

Max # of
configured
sequences that
can be run before
the memory on
the datalogger is
filled.

% of datalogger
memory used by
each sequence.
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Click “Send Configuration™ to Datalogger
and Then Click “OK™.

Professor Ahmed Elgamal

Note: this will erase any data stored on the logger.

2/10/2003

w Data

File Edit Communications Data

Graph  Window Help

BsRe B aisao

Model ReadyDAD AD2012 [5end config

R

Name: Crossbow
Serial #: 02003-00903-120

Configuration file name: 1 Channel
configuration.dlc
Configured on 2/5/2003 at 2.21:22 PM

Memary available: 100.0%
Total sequences logged: 0

== Sequence Parameters ==

Sample Frequency: 200 Hz

Run Time: 0 daps, 0 hre, 7 min, 30 zec
Total number of samples: 30000

== Channel Selections ==
Channels recorded: 2 out of 16
Fin24  Analog 1: Channel 1 [G)]
Fin12  Analog 2 Channel 2 [G)

== Trigger Setup ==
Mo triggers enabled

== Advanced Configuration Options ==
Power intenuption recovery mode; on
Indicate rate: & seconds.

== Channel Calibration Yalues ==

uration L
-~ Status - ReadyDAQ AD2012 ;
Murnber of channels selected: 4 :
Max B of configured sequences: 3 Help
% Memony used for 1 sequence: 2B.6% Advanced |

W Lock  Sample Frequency: | 200 per second [Hz)

days hr min  sec

& Total Run Time: I__ I_ I_ I_

" Total # Samples: | ITD['

-~ Sequence P,
¥ Laock

i~ Channel Selection:

Select Labek: Detal: — Pin#

W dnzlog 1 W [ P
W #nalog 2 W _I 12
¥ Analog 3 W _I 25
I~ Analog 4 m— _I 13

Analag 1: Slope 1.004957885403,
Intercept -0.00841718002

Analog 2: Slope 1.002528719844,
Intercept -0.006511943618

Date bad date
: Beain logging date
Time :00:00
; Begin logging time
Timed Start (0 switch
2 5Setta'1" to start logging at specified
time

I #nzlog§ IChanme\ 5] _| [ 'I
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When the upload is complete it will display
“The datalogger was configured successfully”

Data A

File Edit Communications

Data Graph ‘Window Help

. E N p g1 _s| &
Bledy & fsmsme

Model ReadyDAD AD2012 [5end configuration p
Name: Crossbow
Serial #: 0200300903120  Status - ReadyDAQ £D202
Configuration file name: 1 Channel U ch‘.anme\s s 4 Hel
configuration. dic Max Hf of configured sequences: 3 lalal
Configured on 2/5/2003 at 2.21:22 PM % Memary used for 1 sequence: J6E% ey |
Memary available: 100.0% -~ Sequence P,
Tatal I d: 0

olel sequences fogge ¥ Lock  Sample Frequency: m per second [Hz)
== Sequence Parameters == da_l,ls W min sec
Sample Frequency: 200 Hz
Run Time: 0 daps, 0 hre, 7 min, 30 zec i & Total Run Time: I_ I_ I_
Total number of samples: 30000 € Totel # Samples: [FET 'DU
== Channel Selections == =
Channels recorded: 2 out of 16 Lhomel scleslon
E’in 123 inalog 12: Euanne: 12 [g] Select Labels Detals  Pin#

n a0 a Clylglal

J G W &nalog1 |Chanme\ 1 [ a1 -

== Trigger Setup ==
Mo triggers enabled W Analog 2 IChaI’WE\ 2 b | 12
== Advanced Configuration Options == ¥ Analog 3 IChaI’WE\ 3 _I 25
Power intenuption recovery mode; on
Indicate rate: 5§ seconds. W #nalog 4 lEhanne\ 4 _I 13
== Channel Calibration Yalues == ™ Anglog§ lChame\ ] _I & -I

Analag 1: Slope 1.004957885403,
Intercept -0.00841718002

Analog 2: Slope 1.002528719844,
Intercept -0.006511943618

Date bad date
: Beain logging date
Time :00:00 -~

. :Beginlogging time \1 ) The datalogger was configured successfully.
Timed Start (0 switch
2 5Setta'1" to start logging at specified
time

2/10/2003 Ready
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Connecting the Accelerometers to the Datalogger
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Plug the accelerometer into the desired port on
the junction box.

Ports on the junction
box are numbered
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Plug the 25 pin cable into the junction box.
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swewrapyamies— Plug the 25 pin cable into the datalogger.

Note: Once the datalogger is connected to the junction box, the datalogger will start supplying
power for the sensors. Please conserve the battery by not connecting to the datalogger until
you are ready to start taking measurements.
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To start collecting data,
press the green “Start/Stop” button.

Once, the “Start/Stop” button 1s
pushed once, the indicator light will
turn green. When the measurement
1s complete this light will turn off.

Indicator Light
Start/Stop Button
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Sl Dy Uploading Recorded Data

1. Connect the datalogger to a PC using the RS-232 cable

2. Run the Crossbow DataReady Software

2/10/2003 63



SE 203

Structural Dynamics

2/10/2003

File Edit Communications

Data  Graph

Professor Ahmed Elgamal

Click on the “Receive Data” Button

Name: Crosshow
Serial # 02003-00903-120

Configuration file name: 1 Channel
configuration. dlc
Configured on 2/5/2003 at 3.33:51 Pt

tdemony available: 0.1%
Total sequences logged: 3

== Sequence Parameters ==

Sample Frequency: 200 Hz

Fun Time: 0 days, 0 ks, 7 min, 30 sec
Total number of samples: 90000

== Channel Selections ==
Channels recorded: 2 out of 16
Fin24  Analog 1: Channel 1 [G]
Fin12  Analog 2: Channel 2 [G]

== Trigger Setup ==
Mo tiggers enabled

== Advanced Configuration Options ==
Power interuption recovery mode: on
Indicate rate: 5 seconds.

== Channel Calibration ¥ alugs ==
Analog 1: Slope 1.004357885409,
Intercept -0.00841718002

Analog 2 Slope 1.002528719844,
Intercept -0.006511943618

Date bad date
:Beagin logging date
0:00

Time 00:00:
; Begin logging time
Timed Start 0 switch

:Set to 1" to start logging at specified
tirne:

Model ReadyDAG AD2012 Receive data

-~ Status - ReadpDa0 AD2012

Nurnber of channels selected:

Max # of configured sequences: 3 Help |

*% Memary used for 1 sequence: 333% Advanced |

~ Sequence P.

I Lock  Sample Flequency:lZDU -I persecond[Hz]l

days hi min  sec

" Total Aun Time: |1 Iﬁ ﬁ'ﬁ
& Total # Samples: |30000

- Channel 5 election:

¥ Lock

Select Labels Detals  Pin#

W &nalog 1 W _I 24
W finalag 2 W _I 12
I~ Analog 3 W _| 25
I~ Analog 4 l‘[m_ _| 13

[ Analog 5 IChanneI B _I E

|Raady
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Recorded Data

Structural Dynamics

rosshow Data Acqu

= File Edit Communications Data Graph  Window Help -8 %

== L Ems®me 5E Sl

Model, FieadyDAT AD2012 423 ace br il g B 9| L i searoin
Hame oo s Interval | Charnel 1] Channel 2] [ [ =]
Record |5econds G G Date Time
Ennfl_iguraltiﬂn ‘l::}e name: 1 Channel 1 0.000 09832 0.9907 | 2/7/2003 14:52:44.000 =
corfiguration.dic 2 0005 09790 (0.9907|2/7/2003 145244005
Bonfigured on 2/5/2005 3 33351 PM 3 0010) 08796 (.9907| 2/7/2003 145244010
Memery available: 013 4 0015 08796 (0.9907 2/7/2003 145244015
Total sequences logged: 3 ] 0.020 0.59730 0.9901 | 2/7/2003 14:52:44.020
6 0025 09796 0.9907| 2/7/2003 145244025
== Sequence Paramelers == 7 0030 05796 09901 2/7/2003 145244.030
Sample Frequency: 200 Hz
Fun Time: 0 days, 0 hrs, 7 min, 30 sec 5 0036 09796 (0.9901 2/7/2003 145244035
Tkl rurnber of samples: 30000 3 0.040) 09790 (.9901)2/7/2003 145244040
_ 10 0.045) 09784 (0.9901|2/7/2003 145244045
£y Charnd! Seections == 11 0050 09796 09901 2/7/2003 1452 44,050
Fin 24 Analog 1: Channgl 1 (G] 12 0055 09802 (.9907|2/7/2003 145244055
Pin12  Anslog 2 Charnel 2 (G) 13 0060  0.9802)  0.9907 2/7/2003 14.52.44.060
] 14 0065 09796 (.9907 2/7/2003 145244065
- L’I'QDE' SEtUEI " 15 0.070) 08790 (.9907| 2/7/2003 145244070
1agers Enatle 16 0075 05790  0.9907 2/7/2003 1452:44.075
—= Advanced Configuiation Dptions == 17 0080) 09795 0.9901)2/7/2003 14:5244.000
Power intenuption recovery mode: on 18 0.085 0.9796 0.9901 | 2/7/2003 14.52:44.085
Indicate rate: 5 seconds. 19 0090 08802 09901 2/7/2003 14:5244.090
e Charel Calbration Yalugs = 20 0095 09796 (.9901 2/7/2003 145244095
naing 1- Slome 1 00495700540, 21 0100 09736 0.9901 2/7/2003 145244100
Intercept 0. 00841718002 2 0105 09784 0.9895 2/7/2003 145244105
Analog 2: Slope 1.002526719544, 2 0110) 09790 0.9901)2/7/2003 145244110
Intercept -0. 008511343518 24 0115 09796 09901 2/7/2003 145244115
Date  bad date 5 0120) 09790 (.9901)2/7/2003 145244120
- Begin logging date % 0125 05730  0.9901 2/7/2003 145244125
Time  00:00:00 27 0130) 09802 0.9901|2/7/2003 145244130
Timégggt;:t‘c'gg'"g fime e 2 0135 09790 (0.9901 2/7/2003 145244155
"Set i1 tn start Inging at specifed 2 0140) 09796 (.9895 2/7/2003 145244140
\ime 20 0145 09784 (.9889 2/7/2003 145244145
El 0150) 09784 0.9901)2/7/2003 1452
3z 0155 09796 0.9895 2/7/2003 145244155
2 0160) 09796 0.9301)2/7/2003 145244160

4 0165 08780 09835 2/7/2003 14:52:44.165
i 0170 08780  0.9307 2/7/2003 14:52:44.170

3 0176 08796 09835 2/7/2003 14:52:44.175
&7 0180 09796 09301 2/7/2003 14:5244 180
e 0185 09796 09895 2/7/2003 14:5244.185

ez 0190 05780 09301 2/7/2003 14:52:44.190
40 0195 08780 09835 2/7/2003 14:52:44.195

4 0.2000 08802 09301 2/7/2003 14:52:44.200
42 0205 09802 09301 2/7/2003 14:52:44 205
43 0210) 09802 09301 2/7/2003 14:52:44.210

44 0.215) 09796 09301 2/7/2003 14:52:44.215
45 02200 08796  0.9307 2/7/2003 14:52:44.220

46 0.226) 08796 09913 2/7/2003 14:52:44.225
a7 0230) 09802 09907 2/7/2003 14:52:44 230
438 0235 09730 09907 2/7/2003 14:52:44 235

43 0.240) 09796  0.9307 2/7/2003 14:52:44.240
50 0.245) 08780 09307 2/7/2003 14:52:44.245
51 0.260) 087800 09913/ 2/7/2003 14:52:44.250 =4

Ready
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To plot the data, press the “Graph (Quick)” button

rossbow Data Acquisition - [Data  File: 1 Channel configuration.dld Unit; Crossbow s/n: 02023-00903-J20]
: File Edt Communications Data @raph Window Help - O x

HeHy & ogsge?zE ¢
Mode: Read,DAQ AD2012 T23F73 =k LT i B 2| | st
SZET#EESSEE%UBU&J 20 Interval | Channel 1| Channel 2 - 12|
Record |Seconds G G Date T|Graph (Quick)
Conff_\guralt_iun Q:e name: 1 Channel 1 0.000 09832 09907 2472003 14:52:44.000 |
configuration.dic 2 0.005| 09790  0.9907 2/7/2003 145244 005
Foriigured on 2/5/2005 at 33351 P 3 0.010| 09796 09907 2/7/2003 1452:44.010
Memory avalable: 01% 4 0.015| 09796 09907 2/7/2003 145244015
Tatal sequences logged: 3 5 0.020 0.9730 09301 2/7/2003 14:52:44.020
3 0.025| 09796 09907 2/7/2003 145244 025
o Sequence Paramaters == 7 0.030| 09736 09901 2/7/2002 14.52:44.030
ample Frequency: 200 Hz
Frun Time: 0 daps, 0 hus, 7 min, 30 sec g 0035 09796 09901 2/7/2003 145244 035
Tatal humber of samples: 90000 g 0.040 0.9730 09301 2/7/2003 14:52:44.040
10 0.045| 09784 09901 2/7/2003 145244 045
= Lhannel Selections = & 1 0050) 09736 09901 2/7/2003 1452:44.050
Fin 24 fralog 1: Chernel 1 (6] 12 0055 09802  0.9907 2/7/2003 145244 055
Pin12  Analag 2: Channel 2 (G) 13 0.060| 09802  0.9907 2/7/2003 145244 050
] 14 0.065| 09796  0.9907 2/7/2003 145244 065
E;IIEEQQ:[;SE?;E:; 15 0.070] 09790 0.9907 2/7/2003 145244070
16 0.075| 09790  0.9907 2/7/2003 145244075 1a- s
- Advanced Configuration Optians == 17 0.0s0| 09796 0.9901 2/7/2003 145244 080
Power interuption recovery mode: on 18 0.025 0.9796 099071 2/7/2003 14:52:44.085
Indicate rate: 5 seconds 13 0.090| 09802 09901 2/7/2003 1452:44.090 104 i ; ; ) L1o
- 20 0.095| 09796 09901 2/7/2003 145244095
o0, 2 0100 09795 09901 2/7/2003 145244100 o | s
Intercept -0.00841 718002 22 0105 09784 09895 2/7/2003 145244105
nalog 2 Slope 1.002528719844, 23 0i10|  097300 09301 2/7/2003 145244110
Intercept -0.008511343518 2 0115 09736 09901 2/7/2003 1452:44115 05 | o5
Date  bad date 25 01z0| 09730 09901 2/7/2003 145244120
Bregin lagging date 2 0125| 09790 0.9901 2/7/2003 145244125
Time 000000 27 0130 09602 09901 2/7/2003 145244130 044 P04 — Chamelt
Timégggtg:tbggmg e ok 28 0135 09790  0.9901 2/7/2003 145244135 — Channel 2
ot i1 o start loaging at specified 23 0140 09796 0.9695 2/7/2003 145244140 0z L0
ime 30 0145 09784 09809 2/7/2003 145244145
A 0150 09784 0.9901 2/7/2003 145244150
32 0155 09796 09895 2/7/2003 145244155 0o Loo
13 0160|  0.9796  0.9901 2/7/2003 145244160 S S SO U WO S L VO SIS SO
34 0165 09790 09895 2/7/2003 145244165
5 0170] 09790 0.9907 2/7/2003 1452:44170 L S S S S L S L S
36 0175| 09796 09895 2/7/2003 145244175 grRsRs b 8E&E8E 3588882 % 8 R
7 0180 09796 09901 2/7/2003 1452:44180 ¢ £ g K858 8% 83 g8y <2358
8 0185 09796 09895 2/7/2003 145244165 Time (Secands)
29 0190 09790 0.9901 2/7/2003 145244150
LU 31233 g:;gg g:gg? gﬁgggg 1:;;;2 1233 Unit: Crossbow  &'n: 02003-00803-420 Fite: T Channe! configuration.dig  2/7/2003 14:52:44.000
42 0205 09802 09901 2/7/2003 145244 206
43 nz10| 08802 0.9901 2/7/2003 145244210
44 0215 09796 09901 2/7/2003 145244 215
45 0220|0979 0.9907 2/7/2003 145244 220
45 0225 09796 09913 2/7/2003 1452:44 225
47 0230 09802  0.9907 2/7/2003 145244 230
48 0235 09790  0.9907 2/7/2003 1452:44235
43 0240 09796 0.9907 2/7/2003 145244 240
50 0.245| 09790  0.9907 2/7/2003 1452:44 245
51 0260 097900  0.9913 2/7/2003 145244 250 -
| ]
Ready
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Structural Dynamics
To save your data, press the “Save” button.

Crossbow Data Acquisition - [Data  File: 1 Channel configuration.did  Unit: Crossbow sfn: 02003-00903-J20]

= File Edit Communications Data Graph —SWiedow H
o B L@ b 4Mm
Modet Re{Save (Crks)]2 2233 h b Mg B2 Ll | seareta
g:&?’é?ﬁagg%uguwzu Interval | Channel 1] Channel 2 =]
Becord |Seconds G G Date Time
Conlfiguratlion g:e name: 1 Channel 1 0.000 09832 0.9907 2/7 /2003 14:52:44 000 b
Eﬂ:;ﬁgﬂ'{;ﬁh /3003 ot 33551 PM 2 0005| DS780  D.3307 2/7/2008 145244005 ave As
3 0010| 05796 0.9907|2/7/2003 14:52:44 010 Savein | 5 2 Poks 71_2 Minaes | = B
Memory avaiabie: 0.1% 4 0.016| 08795  0.9907|2/7/2003 14:52:44.015 ==
Total sequences logged: 3 5 0.020 0.9790 0.9901 2/7/2003 14:52:44.020 LY
3 0025 05795  0.9907 2/7/2003 14:52:44.025 6]
;Zrielqeu;’;cigac'am;&g'a:= 7 0030 05795 0.8901 2/7/2002 14:52:44.030 g'y F‘mrl'l .
B Tones 0 dape. D brs, 7 min, 30 sec 8 00| 09736 0.9901 2/7/2003 145244035 e < LOC ation
Tatal nurber of samples: 90000 9 0.040 0.9730 0.9301 2/7/2003 14:52:44.040 £
Charmsl Seleions 10 0.045| 0.9784  0.9901 2/7/2003 14:52:44.045 Dodkton
= lons == 11 0050 08795 0.9901 2/7/2003 14:52:44.050 Ch
B e o 61 12| 0053 09802 09907 2/7/2003 145244055 \ ( 00S¢€ Save as
Pin 12 Analog 2: Channel 2 () 13 00R0| 08802 0.5907|2/7/2003 14:52:44 060 =7
14 0.085| 08795  0.9907 2/7/2003 14:52:44.065 My Documents tXt type)
;ﬂ['i@g:['gseﬁ:gl:; 15 0070| 05730 0.9907 2/7/2003 14.52:44.070
99 16 0076 05790 0.8907|2/7/2003 14:52:44 075 .
— #idvanced Configuration Options == 17 0.080| 08795 0.9901 2/7/2003 14:52:44.080 s
Power interruption recovery mode: an 18 0.085 0.9796 0.9901 2/7/2003 14:52:44 085
Indicate rate: § seconds. 19 0030 08802 0.8901 2/7/2003 14:52:44.090
- Charrel Calibration Valuss oo 20 0095 05795 0.9901 2/7/2003 14:52:44.095 ‘:g
4nalog 1: Slope 1.004957885409, 21 0100 0.9796 0.9901 2/7/2003 14:52:44 100 My Network  File name: ‘ Cha j -
Intercept 000541716002 22 0105 0.5784  0.9895 2/7/2003 14:52:44.105 Places
[Analog 2 Slope 1.002528713844, 23 0110) 09790 0.9901 2/7/2003 14:52:44.110 Saveaspe  [Data "] =l ﬂ
Inteicept 0006511343618 24 0115 0979  0.9301|2/7/2003 145244115
Date  bad date 25 0120 05790 0.9901 2/7/2003 14.52:44.120
; Begin logging date 26 0125 0.9790 09901 2/7/2003 14:52-44 125
Time  OOOCOD 27 0130 08802 0.9901 2/7/2003 14:52:44.130
Teud S B i D] 058 v 270 4ok 40 |
- . . 29 ST ]
lime SettoT'ta staitlopaing at speciled 0 0145 08784  0.9889)2/7/2003 14:52:44.145 Export Text File §|
31 0150 00784 0.9901 2/7/2003 14:52:44.150
32 0155 09735 (0.9995 2/7/2003 145244155 Select how the data values should be wiritten ta the file;
3 01E0| 05795 0.9901 2/7/2003 14:52:44.160 .
! 0165 08790  0.9895|2/7/2003 14:52:44 165 Scaling Separator < EXport Flle
£ 0170| 05790 0.9907 2/7/2003 14.52:44.170 :
%6 0175| 09795 0.98952/7/2003 14:52:44.175 r Device * Comma .
7 0180) 08795 (L9901 2/7/2003 14:52:44,180 ™ Raw [ex 2.87v] ~ Optlon
38 0185 05795 0.9895 2/7/2003 14.52:44.185 o Space
39 0190 05790 08901 2/7/2003 145244190 Calibrated [ex. 2.50v] ~
40 0195 05790  0.9895 2/7/2003 14:52:44.135 % Scaled [ex. 43.47 deg F Tab
41 0200 08802 0.9901 2/7/2003 14:52:44.200
42 0205 08802 0.9901 2/7/2003 14:52:44.205 .
42 0.210] 08802 0.8901 2/7/2002 14:52:44.210 Selection
44 0215| 08795 0.9901 2/7/2003 14:52:44.215 % Entire Spreadshest
45 0.220| 05795 0.9907 2/7/2003 14:52:44.220 =
[ 0225 05795 0.9913)2/7/2003 14:52:44.225 " Selected Block Corae]
47 0.230| 08802  0.9907 2/7/2003 14:52:44.230
48 0.235| 05790 0.9907 2/7/2003 14.52:44.235
49 0240 05796 0.8907|2/7/2003 14:52:44 240
50 0245 08790  0.9907 2/7/2003 14:52:44.245
51 0250| 05730 0.9913/2/7/2003 14.52:44.250 -
1 v [
Feady
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