Meeting #17:
Data modeling or curve-fitting (cont.)
Preparation for final ‘curve-fitting’ step using Solver:
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This is the preparation for doing the quadratic curve-fitting, which is done
10 by minimizing the 'standard deviation’ 0.58343 changing the coefficients
11 |a,b,c (contained in cells c3:c5) usinh Solver. |
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How to minimize the parameter s using Solver?

Select cell containing the ‘standard deviation’, then select Tools/Solver (use add-ins if it is not there). Three steps:
(a) Make sure Target cell is that containing the ‘standard deviation’
(b) Choose ‘Set target cell (the ‘standard deviation’ cell) to minimum’
(c) Choose ‘By changing cells” those containing the coefficients of your model (a,b,c in
y'=a*x2+b*x+c in this example).
Then hit Solve.
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(i) What is this curve-fitting process for, what is the application?

Well, now that we know how to do a curve-fitting, it is time to keep our focus on its purpose. It is an important
tool in the analysis and testing of a device. Predictability is an important characteristic of a good design. If it is
possible to model the behavior of a device with a function (i.e., to relate the output variable to the input variable
via a function) and to check the device behavior against the function, then the device is predictable. For
example, in Project 2 (“Roulette of Fortune”), if after taking data for the odd sectors (rotation produced X and
force needed Y), doing a curve-fitting, predicting needed forces for rotations into the even sectors using the
obtained function, you can check that the predictions are good, then your “Roulette of Fortune” is predictable.
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(i) How can we know what is the best model? >y - 3)
The “standard deviation” can represent how far our data are from their average: s==——

n

This would indicate how well our judges agree on certain grade (for example, the peer Zn:(y; v P
evaluations in Project 0), or it can also represent how far our model is from the data: ¢—i=t

n

The smaller the deviation, the closer is our model to the data, or the better is our model. So you
may ask, can we find a better model? This is a good question, this is what you should “ask when
trying to find the best model for your “Roulette of Fortune”



-A quadratic model: a quadratic function relating two variables, e.g. X’ and ‘y’
f(x)=y=a*x2+b*x + ¢

-A cubic model: f(x)=y=d*x3+a*x2+b*x + ¢
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What changes should we make to produce a cubic model?
To produce a cubic model make the following changes, in your Excel file, as shown in green font
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We are trying to relate X to Y (a) In this cell type
15 - - L'}
L using Y'= dX"+aX“+bX + ¢ — +$C$I*AIN2 + $CHA*AT + $C%5
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Y’=dX? + aX? + bx + C

CUBIC model using
modified steps outlined
In previous slides
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Y’=dX3 + aX? + bx + C

How to get a QUADRATIC model using How to get a LINEAR model using

the equation for a CUBIC model? the equation for a CUBIC model?
By setting d=0 (in $C$6)and let Solver change Setting d=a=0 (in $CF6 and FCF3)
a,b,c (in $CF3:$CH5) and let Solver change b,c (1n $C$4:5C$5)
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Accuracy & Significant figures

What is a Scientific notation? 3105000 m = 3.105x 10° m
3000s = 3x10%s

6
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1.035x10 A

What is f"xccumcy? 3.1416 is more accurate than 1.14

"Related to number of decimal digits

Addition & subtraction: keep same accuracy as least accurate term

3.1416 — 1.14 = 2.0016 = 2.00

What are Significant figures? 6 370 000 three 6 370 001

Seven

Multiplication and division: keep smallest number of s.f. except for constants
counting from the left

Earth’s circumference = 2n R, = 2 x 3.1416 x 6.37 x 10° = 40.02398 x 10°
=4.002398 x 10’ = 4.00x 10" m



What is Estimation? How to do it?

An important engineering tool.

-Start with some simple factual data, such as cost of one kW-h; litter of paint, brick sizes,etc.
-Then using a simple algebraic equations, geometrical models, etc.

describing the specific situation you are interested in.

-Produce numerical estimates that are not usually available anywhere else.

A search example for cost of 1 kW-h is
("kilo-Watt x hour” is an unit of energy)
-open http://www.google.com/

-type ‘nstar’ in the search box

-click on the link to the nstar website
-click on 'standard of fer'

-click on the link to ‘prices’

-enter the required info: Boston
-it will show $0.0495

10


http://www.google.com/
http://www.google.com/

LabVIEW:
How to convert a VI (Virtual Instrument) into a Sub-VI or
subroutine or How to assign connectors?

File Edit Operate Tools Browse indow

1 ¥1 Properties... & 1 Right click onicon),

. . Edit Icon...
Assigning select Show Connectots
connectors
in making :

Sub-VI
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Find All Instances
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2.- Pair connectors)(boxes in icon) with input
and output elements in Front Panel by clicking . S 4 R_paralel
on connector, then click on’element 0.00
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