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                                                Vehicle Dynamics Assignment: Frequency response to steering angle input 
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C.1-INTRODUCTION

The “instrumentation and mounting in car” team C has performed the tasks of choosing, calibrating, powering and mounting in the car the instrumentation to be used to obtain the dynamic response of the car, as well as powering and setting up the data recording equipment.

After finding out which devices were available in the lab and/or under Mateo’s disposal, we gathered information about the function principles and utilisation of these devices and other devices to be used during the project.

With this information we chose those instruments to be used regarding several aspects:

· Suitability for measuring the parameters agreed with other teams. The election of these parameters was discussed regarding last year’s recommendations about reliability and significance of the data obtained and also the usefulness of the data obtained in order to compare this with the theoretical model.

· Simplicity (e.g. one three axis accelerometer with only one powering lead rather than three accelerometers)

· Availability. Although a budget for the project was available, it wouldn’t have probably been enough to cover this quite expensive instruments purchasing.

· The power consumption was not an issue at this stage since this could be adapted to the instruments requirements afterwards.

The calibration of the instruments was carried out using voltmeters and oscilloscope as well as the data recording equipment: Io-Tech Daqbook. It allowed doing a double-checking. This calibration provides information about the instruments output voltage as a function of the physical magnitudes measured.

The powering installation provides electrical energy to the instruments and recording equipment at the voltages, type of current (e.g. AC or DC) required at stable values.

The data recording equipment includes and Io-Tech expansion chassis where to place the data acquisition cards, the Io-Tech analogue to digital converter and a laptop which will control that hardware by means of the DaqView 7.5 software and also records the data in the hard disk.

All the equipment was fitted in the car conveniently to be controlled by the passenger, and leaving enough space in the rear seat to accommodate 3 people for the laden case. This was preferred rather than placing concrete blocks in the boot, which would have needed difficult fixing to the car body to avoid them to move around.

Two pre-trials have been carried by members of this team to assess the normal function of all the equipment. The first day test was used to fix minor issues and chose the driver and finally the second day the actual test took place.

This team wants to thank to Mateo Betella the invaluable help and guidance offered and without which it could not have been possible for this team to perform all the tasks on time.

C.2-YAW AND ROLL RATE GYROSCOPES

When the car steering system is excited the response of the car will include among others a yawing and a rolling behaviour. Those are measured by means of two different rate gyroscopes, which will provide the rate of change of an angle (e.g. yaw angle and roll angle)

C.2.1-Background about gyroscopes

To help for the better understanding of the measurements and be able to cope with some problems that may arise, it has been gathered some general information about gyros

Recent developments in solid state technology have made possible very small cost effective devices to sense (angular) rotation. 

An example of such a device is shown in fig. X below. It is usually fabricated on a silicon substrate using surface micro-machining techniques. In this case three layers of polysilicon are used, with the first and third layers being fixed and the second layer free to vibrate about its centre. The centre is held in position by four spring arms attached to four mounting posts.

 This device can sense rotation about X and Y axes and sense acceleration in the direction of Z-axis. The centre layer of polysilicon, driven by electrostatic forces, vibrates about the Z-axis. Voltages applied between the fixed comb fingers and the comb fingers of the second polysilicon produce these forces.

 Capacitor plates (as shown) are formed between the first and third polysilicon on the X and Y axes and the second layer of polysilicon. Differential capacitive sensing techniques can then be used to sense any displacement of the vibrating disc caused by angular rotation.

For instance, if angular rotation takes place about X-axis, Coriolis forces produce a deflection of the disc about Y-axis. This detection can be detected by the capacitor plates on the X-axis. The sensing of the three functions is achieved by using a common sensing circuit that alternatively senses the X rotation, Y rotation and acceleration. 

[ Ref: Automotive Electronic Handbook, Ronald Jurgen, Mc Graw&Hill, 1995, p.7.24].
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Picture C.1: Gyroscope internal layout

C.2.2- Procedure for calibrating the gyros

The main purpose of calibrating the gyros through the proceeding description, was to provide a measurable yaw or roll rate input to the gyroscopes, observe any phase lags between them as well as the voltage output of the 2 gyros used. 

C.2.2.1- Construction of the pendulum

The pendulum was constructed by fixing the following two parts together, with 2 screws: The pendulum arm, and the pendulum plate, on which the two gyros were adjusted.

C.2.2.2- Fitting the gyros on the pendulum.

Next, the two gyros were placed in the centre of the pendulum plate, so that the one was placed on the one side of the pendulum plate and the other on the other side, hence “opposing” each other. In this way, the expected signal from such a configuration would imply a 180o phase lag between the two gyros, indicating that they work properly. A noteworthy point here was that the length of the screws was not sufficient so the pendulum arm was sawed in order to reduce the width of the pendulum arm and adjust the two gyros in the pre-described way. (Picture D.2) shows the already described construction. A more detailed illustration has been also made in IDEAS.
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Picture C.2: Calibration layout.

A noteworthy point is that the team considered using a Rotary Variable Differential Transducer (RVDT) for obtaining the angular displacements (degrees) of the pendulum. However, this approach was not considered satisfying, because:

a) 
The RVDT is a continuous rotary device, but for linear operation, the range is usually only about 40O, and the error of this device (even to the 40o range) would be more or less the same as this of simply using a protractor and a pointer. For calibrating the RVDT, we should have used also the protractor and we should have had same measurement errors as for our own calibration without using the RVDT.

b) The use of the RVDT would also imply the use of a demodulator (AC to DC converter), which was not available at that time.

Thus, the simple configuration of using the pointer and protractor, as shown in the figure above, was used to measure the angles of rotation of the pendulum during calibration.

The input voltage to the gyros was about 9V and they were connected directly to the IOTECH, which gave the voltage output to the computer:
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(Two arrows are for the two gyroscopes and two channels used in the IOTECH)

A noteworthy point here is that the gain used in the Datbook for both gyros during calibration was 1 (x1).
The pictures C.3, C.4 and C.5 show the pendulum built in order to calibrate the two gyroscopes:
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Picture C.3: Pendulum.

As you can see on the picture above, gyroscopes are fitted in the same position to balance properly the pendulum and to compare easily their results that must be out of phase. (One reaches its maximum positive velocity and the second reaches its maximum negative velocity.)

[image: image36.wmf]60

20


Picture C.4: Initial angle measurement.

The picture above shows the way to measure the angle at which we launch the pendulum.
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Picture C.5: Gyros fitting detail.

A critical point was that the two gyros had to be perfectly symmetric and perfectly parallel.

C.2.2.3- Mathematical approach for calibrating the gyroscopes.

The problem we had was the accuracy of the measurements because we weren’t able to know the angle of the pendulum in function of time. The only thing, which was easily controllable and measurable, was the angle at which we launch the pendulum. Then we used an energy method in order to have the velocity of the pendulum for a given start angle.
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As we are not able to know every time what is the angle value, we focus on the maximum velocity given by the pendulum when the angle is 0 which can easily be read on the IOTECH.

Then we start with an initial speed, which is not. And we launch the pendulum at a certain angle from the vertical and we record its maximum velocity.

Our final equation linking the starting angle and the maximum velocity is:
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Thus with different starting angles we are able to know the maximum velocity of the pendulum when it reaches the vertical position.

We obtain the following results:

	starting angle (degree)
	gyroscope 1 serial number :  60428                     (volts)
	gyroscope 2 serial number:   60141            (volts)
	speed at teta equals 0   (rad/sec)
	speed in deg/sec

	5
	1,5
	1,5
	0,297246
	17,0309

	10
	3,09
	3,03
	0,593926
	34,0294

	12
	3,8
	3,75
	0,712313
	40,8125

	15
	4,36
	4,3
	0,889475
	50,9632


Table C.1: Calibration data
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Chart C.1: Theoretical value
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 Chart C.2: Calibration data
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 Chart C.3: Calibration data
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 Chart C.4: Calibration data
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 Chart C.5: Calibration data


[image: image6.wmf]Phase of the gyroscopes for a starting angle of 10 

degrees

-4.00E+00

-3.00E+00

-2.00E+00

-1.00E+00

0.00E+00

1.00E+00

2.00E+00

3.00E+00

4.00E+00

0

200

400

600

800

1000

1200

time (1/400 sec)

Volts

gyro 1

serial

number

60248

gyro 2

serial

number

60141


Chart C.6: Phase between gyroscopes

As we can see on chart C.6, the two gyroscopes are perfectly out phase that presumes good results and accuracy.

We had to be careful to not overshoot the gyroscopes because our pendulum was quite heavy and had a good acceleration then we weren’t able to do some measurements above 15 degrees because of the maximum velocity range of the gyroscopes which is 50 deg/sec.

Moreover we estimate that our calibration is accurate because we only use the protractor one time to fix the starting position of the pendulum and use only results given by the IOTECH for the maximum speed which is reached when ( equals zero and when the sign of the shape changes.

C.3-LATERAL AND LONGITUDINAL ACCELERATIONS

Those are measured using a single three axis accelerometer using only two axis: X for longitudinal and Y for lateral acceleration.

C.3.1-Expectation and choice of the accelerometer

We must use a specific accelerometer due to the fact that the range of value we are likely to measure in the car is: -0.5g ( Ac ( 0.5g. Furthermore in our installation our accelerometer is powered with dc.

Moreover due to the possibilities of human body the driver will be able to go a maximum input of 5Hz The use of a piezo-electric accelerometer will not be appropriate at this input frequency because of it’s of low impedance, except with a very expensive model.

Hence we will use a capacitive 3-axis accelerometer (Sumitomo), which is a stand-alone unit with dc supplies, and dc output proportional to the linear accelerations along X, Y and Z-axis of the Cartesian coordinates 

The unit is operated with the unipolar power supply

C.3.1.1- Our main accelerometer performances are:

· An acceleration detection range of ( 2g

· A resolution of 0.001 g.

· A non-linearity factor of 1% of full scale it’s including the effects of non-repeatability, hysteresis and any other uncertainties.

C.3.2- Calibration of the linear accelerometer

In order to calibrate our accelerometer we will use the simplest know acceleration, which is gravity (9,81 ms^-2). It is adequate for our calibration regards to the range of value we will obtain in our experiment. 

This calibration is achieved by mounting the accelerometer on a graduate bubble inclinometer, which gives us a perfect measure of the angle and the position of our accelerometer.

This experiment was also performed after balancing the support on which the accelerometer and the inclinometer are mounted in order to avoid any initial error in our measurements. We had some previous experience about this mechanical balancing operation.
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Chart C.7: Calibration curve for the longitudinal X axis
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Chart C.8: Calibration curve for the lateral Y axis

We also need to detect any lag in a dynamic measurement between the accelerometer and the movement of the car. This was achieved by using a shaker with the accelerometer mounted on its vibrating shaft. Then we measured the input signal in the shaker and the output of the accelerometer.

This calibration was carried out in a range of 70 to 400Hz because the shaker provided in the lab wasn’t able to work at lowest frequencies than 70 Hz. So we have decided to make a manual experiment giving a low input frequency (see below).

We can observe signals trough the oscilloscope and using the 9 squares method (explained below) this method allow us to notice any lag between the two signals.
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Chart C.9.A: Nine square method for accelerometer dynamic response.

With this method one square represent 20° so if we extend our reference signal to nine squares on the oscilloscope we will have 180°.

As far as the trigger is used for both signal we have to work out on the second signal to cross each other at the same departure point and see when both signal cross again the X-axis 

If they cross the X-axis at the same point it means that there is no lag between the two.
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Chart C.9.B: Nine square method for accelerometer dynamic high frequency response.

Signals observed with our shaker and our accelerometer. 

We can conclude that there is no phase delay at all on the X and Y-axis at this range of frequencies.

Signals observed with the manual input (i.e. low frequencies) correspond to those graphs in which XY are coupling (X represent the input and Y represent the output). If there is a phase delay between the X and Y we will observe an ellipsis otherwise if we observe a straight line it means that there is no phase delay.
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On both axes, at low frequency, we observe that we have almost a straight line but definitely not an ellipsis thus we can conclude that there is no phase delay.

C.3.2.1-Power supply and acquisition chain:


C.3.3- Mounting of the accelerometer

Due to the fact that the accelerometer is mounted on the chassis via a single piece in steel, which is not perfect, we encounter some trouble to achieve a correct zero position. Thus we use the graduate bubble inclinometer to mount it in the best position.

C.4-STEERING ANGLE MEASUREMENT

As the test is performed at constant speed, the only input is the steering wheel angle. We need to measure it, in order to feed the simulation with the same steering input and compare the theoretical and experimental results.

C.4.1-Requirements

The lateral acceleration of the car should be no more than 0.3 g-0.4 g, to maintain a linear behaviour. This group have performed some calculation to give an idea of the range of steering wheel angle allowed by this rule can be obtained from theory for a constant radius r and constant speed v = 80 Km/h = 22 m/s cornering situation. Lateral acceleration is given by:
Latacc = 
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Then for an Ackermann steering system, the wheels angle is ( = arctan
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The steering gear ratio is G = 14.724 (Results from the Parameters Measurement Group (B)). So, the theoretical maximum steering angle is :


G*( = 14.724 * arctan
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Note that the value is much smaller than the excited during the test (near 60 degrees) and the used for the same test in the SAE 930828 that was around 45 degrees.

This value gives the order of the steering angle range. But much greater angles are allowed keeping the lateral acceleration below .3 g, and needed to get some response. The first reason is the compliance in the steering system.

The second reason is that the car response also depends upon the oversteer/understeer features of the car, and the tyre slip angles, unlike the road wheel angle exclusively as in the Ackermann model.

A gear system for steering angle measurement is already fitted in the car.
The gearing ratio is 60/20 and the steering wheel moves 3 revs from lock to lock.

C.4.2-Potentiometer choice and specifications

Two sensors are available to measure this angle:
- Rotary Variable Differential Transformer (RVDT). It has no end-stops and no brush (so infinite life). But it requires a signal conditioning unit, its linear range is only (60(, and it does not fit in the gear system.
- Potentiometer. It has end-stops but a range of 3600(, which allows the driver to go to full lock. It has brushes but will last enough anyway. It fits in the gear system. 

Chosen potentiometer:

RS Spectral 534 Series  200( ref 173-366
22 mm 3W 10 turn wirewound
Main features
– Precise
– Compact
– Supplied with metal lockwasher and nuts

C.4.3-Potentiometer mounting




C.4.4-Potentiometer calibration

A first approximation of the steering angle for a given output voltage is 120(/V:

But the mechanical range of the potentiometer is not 10 revs exactly, but about 3610(. And the maximum resistance is not 200( but about 197(, and the minimum is about 0.3( instead of 0. So we calibrate the potentiometer in order to know exactly the angle corresponding to a given output voltage.
The potentiometer is fitted with an arrow and a fixed reference point, so that the revs are accurately measured. The input and output voltage are measured as well with the Dacqbook. Input is set to 9.5 V in order to be able to measure it (the range of the Dacqbook is 0-10V so any value over 10V would give a 10V output).
The input mean value was 9.52 V. 

Next page’s calibration curve takes into account the gear ratio and is almost linear, so well approximated by the interpolation line. Its slope is 109.23 (/V, which is close to the estimated value of 120(/V. The error is less than 1% (a big error value is obtained for 0( but it is not a problem for our test since 0( means full lock).
The potentiometer is fitted with its shaft in middle position, and the road wheels straight, so that 5 V corresponds exactly to 0( steering angle.



C.5-POWER SUPPLY

The power supply has been planned taking into account last year’s warnings. Though, due to problems with the initial configuration and after trying to solve them a second configuration has been adopted. Both are explained below.

C.5.1-First approach.

In this configuration we decided to use two lines of powering since the beginning.

C.5.1.1 High voltage supply

To get rid of battery problems on both the laptop and Io-Tech, we decided to provide directly a 230V AC supply by using a DC/AC converter unit to transform the voltage from the car battery at theoretically 12V DC to 230V AC. This adapter has been connected to a multiple plug socket, placed in the boot, which is fed straight from the battery. After the adapter a multiple plug connector was used to feed laptop and Io-Tech.

C.5.1.2 Low voltage supply

To power the instruments we were going to use a DC to DC converter which also acted as a stabiliser in order to provide a instrumentation voltage input value as constant as possible. The choice of this converter was done regarding the input voltage of the instruments and also the maximum current that it had to supply to power all the instruments. This can be seen in the table below.

	Instruments
	Voltage input       (V DC)
	Voltage output    (V DC)
	Current (A)

	Rate gyroscope ( yaw )
	8,5 to 18 
	variable
	( 0,13

	Rate gyroscope ( roll )
	8,5 to 18 
	variable
	( 0,13

	3 axis accelerometer          ( longitudinal and lateral )
	4,75 to 5,25
	variable
	0,02

	Potentiometer ( steering )
	10
	Variable
	0,3


Table, C.3- Instruments powering characteristics.

In the above table can be seen that we need output voltage of 5 and 10 V and a total current supply of 0,58 A .

 The RS (supplier) product which best met this specifications was the 5w Regulated Dual output converter NMXD 1205 SO, which can provide a dual voltage of (5 V and current output of 0,5 A . The latest value is less than the required but nevertheless we decided to purchase this product for the following reason. 

The potentiometer contributes with a maximum value of 0.3 A when it is fully turned to one end (e.g. lower resistance) but we don’t expect to be in this situation during the test because it implies full lock of the wheels. Therefore the actual current consumption of the potentiometer should be less than 0,3 A and the excess of only 0.08 A shouldn’t be a problem.
[image: image13.wmf]
When the converter was received we tried to check that applying 12V as input we got the (5 V as specification, but we didn’t get any voltage. This test was performed in the laboratory with a power supply unit normally used for electronic applications so we figure that the reason because it didn’t work was because it was not able to provide enough current. We continued working in the installation to be able to feed the converter with 12 V from the battery, which is supposed to provide enough current.

One of the problems we had to face was the high voltage output from the battery to be used to feed the DC to DC converter.

 This device has an input voltage value of 12V with a maximum margin of a (10%, which means a maximum input voltage of 13,2 V.  We checked the battery voltage at several conditions: high and low engine speed and lights and other electrically powered devices on and off, but the voltage didn’t drop down 13,2 V and didn’t vary too much around 14,4 V, so we needed to drop it in other way. Using an old potentiometer we could drop the battery voltage to a value within the converter allowable range. The potentiometer would act as a voltage divider.





Picture C.11: Voltage divider.
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The total resistance of the potenciometer was 1000 ( which corresponds to 10 turns end to end, having hence 3,6(/(. Turning then (600( gave us the desired voltage, and then the shaft was clamped. The voltage output was checked with a voltmeter confirming the theoretical value.

The power supply of all the instruments would have been like the next figure:


Picture C.12: Low voltage powering diagram.

When we had the potentiometer and the DC to DC converter connected we checked the converter output and it was nill. 

We concluded that it was broken when it was supplied to us. At that time we were close to the pre-trial and were not able to claim a substitute converter under the manufacturer’s guarantee due to the delay it would carry, so we decide to try the second approach.

C.5.2 -Second approach.

 Here we start with the 230V AC provided by the adapter. So we are in the same      conditions as in the laboratory, where the sensors have been calibrated.

The actual wiring diagram is given in next page.


As the DC/AC converter unit works properly, a multiple plug connector was used to feed the laptop and the Io-Tech through their own converters. The power supply unit used in the laboratory to calibrate the sensors was also used in the test to power them. It uses 230V as input voltage and the output was set at 10V (e.g. –5V , 0V , +5V). 

The battery voltage stability had previously been checked when it was tried to be used to feed the DC to DC converter, and this was fairly stable. Now the battery will feed the DC to AC converter and once we have 230V AC, those to feed the power supply unit. These two units also stabilise and condition their voltage outputs, so that the instruments were fed at constant voltages.


This power source supplies –5V/+5V to the two gyros and the potentiometer, and         -5V/0V to the accelerometer.

BNC connections are used as a standard in low voltage circuits. These connections are reliable, easy and quick to plug and unplug, and not sensible to vibrations. 


C.6- THE DATA ACQUISITION SYSTEM
C.6.1- Introduction

The data acquisition system consists of a laptop, the daqbook, the expansion module and the sampling cards.


Picture C.14: Data acquisition system.

Such a data acquisition system monitors a process by collecting readings of various measurements. All the readings can be stored in an appropriate format for after test processing.  The data can be saved in either ascii “.txt” or binary “.bin” format and they can be loaded, displayed and analyzed with Matlab, MS Excel, etc.

For example if we have an accelerometer connected to the power supply, we can obtain a signal for an excitation of the accelerometer. That signal is converted into a standardised voltage output and filtered, so that it is suitable for the analogue to digital converter. 

If it is needed, that voltage can be amplified in the card previously to digital conversion by modifying the gain in the card, or after by modifying the gain in the software. Finally the digital information is stored in the laptop.

C.6.2- Steps of data acquisition

There are typically four stages to any data acquisition system:

1. A sensor reacts to a physical quantity (acceleration, sound, light, etc.) and transducers that quantity into an electrical signal. The signal produced can vary with the measured value directly or inversely and in a linear or non-linear way. These signals, in order to be useful, must be conditioned and for that purpose the signal conditioning function is used.

2. The signal conditioning is considered as a black box. The signal conditioner changes the raw transducer signal into a standardized voltage output to be sent to the analogue to digital converter (ADC). Depending on the signal quality, several steps and processes may be involved. (e.g. linearisation, isolation of high voltages, amplification of weak signals, filtering of noise and irrelevant frequencies, differential voltage measurement, etc.). For that application the DBK18 card modules were used, to operate as low pass filters and amplifiers.

3. The analogue-to-digital converter changes a conditioned analogue signal into a corresponding digital number. For example a 12-bit converter uses 212 = 4096 numbers or a 16-bit converter uses a 216 = 65536 numbers.  In our case the ADC function is performed by the Daqbook 200, which has a resolution of 16-bit.

4. Finally the computer (PC) can apply further processing to the digital data and then display or store the results. For our assignment the DaqView 7.5 software is used.

C.6.2.1  DBK18 – Signal Conditioning

The cards used are the DBK18. These modules are used to operate as low pass filters and amplifiers. A sample of a DBK18 is shown below.


Picture C.15: DBK18 card

This card is consisted of four channels, filtering (Three pole Butterworth LPF) and amplifying (Gains :x1,x10, x100, x200, x500) each channel independently. 

The primary function of the DBK18  is to remove any unwanted high frequency components from the signal and avoid aliasing problems. The DBK18’s output is normalized to correspond to a user-selected range for the measured quantity.  The output range is 0 to 10 volts in uni-polar and (5 volts in bipolar mode.  Gains can be set to optimize the signal amplitude for these ranges.  

The total number of channels available is 20, as the DBK41 expansion enclosure allows a maximum of five DBK18 cards. A block diagram of a DBK18 card is shown below:
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 Picture C.16: DBK18 Block diagram

For our assignment we needed only two cards and five channels. The labelling of each channel is shown below. 


Picture C.17: Channel label in DaqView

Later in picture C.19 you will see that channel1-0-0 is used for the steer angle, 1-0-1 for the lateral acceleration, 1-0-2 for the longitudinal acceleration, 1-1-0 for the yaw rate, 1-1-1 for the roll rate.
C.6.2.2 DaqBook
The DaqBook performs the analogue to digital conversion with a resolution of 16-bits and the maximum sampling frequency can be 100kHz. It has a range of voltages of     0-10 volts in unipolar mode or   –5 to +5 volts in bipolar mode. It can give amplification of 2, 4 or 8.  Furthermore there are different ways of triggering it. (auto, manual, timed) A DaqBook block diagram can be seen below.
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Picture C.18: DaqBook block diagram

C.6.2.3 DaqView - Software

The software used is the DaqView 7.5.  12, which is a new edition installed for this year’s assignment. First of all this software was configured to work for two DBK18 cards. In order to work with two cards we need to set rotor 1 and 2 on and with that configuration we get 8 channels [1-0-(0…3) and 1-1-(0…3)] at P1. The channel’s set-up is shown in picture 18. It can be seen which channels are active, the gain set at each channel, the label of the channel and the units used. The polarity is chosen individually in each channel.
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Picture C.19: Channel’s set-up
The sampling rate is selected to avoid any aliasing (explained later) problems.

 The sampling rate is set to 300 Hz. Lately the signal will be decimated by the data processing group. 

The scan count is set to 15000 for a total run time of 50 seconds. The first and last 10 second are allowed for steady speed straight line running , whereas the actual car response signal corresponds to the central 30 seconds. The passenger is in charge to manually trigger the data acquisition by pressing a key in the software, although there are other automatics ways to trigger. With that settings the system would then record for 50 seconds and stop. The data that would be obtained in that 50 seconds will be passed to the data processing group for analysis. 

Finally in the next page there are shown two pictures about the acquisition set-up and the channels’ display.
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Picture C.20: Data acquisition set-up
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Picture C.21: Channels’ displays
C.6.3- Aliasing

A lot of attention must be given to the selection of the sampling frequency because of the aliasing problem. This is a problem that occurs when the sampling theorem is not obeyed.  

The sampling theorem states that: “ If a continuous function only contains frequencies within a bandwidth, B hertz, then it is completely determined by its value at a series of points less than 1/2B seconds apart”. The sampling frequency must be at least twice the bandwidth. 

Aliasing will occur when there are components of the signal at frequencies greater than the maximum allowed by the sampling theorem. That is shown in picture 22 .


liasing.

Picture C.22: Aliasing




Picture C.6: Pendulum geometry.
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Ford Mondeo with the instrumentation required during the Airfield test. Io-Tech, BNC cables, laptop...





Chart C.10.Y: Nine square method for accelerometer dynamic low frequency response





Chart C.10.X: Nine square method for accelerometer dynamic low frequency response
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Picture C.7-model for max steering angle calculation
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Picture C.8-Mounting diagram
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Picture C.9-potentiometer wiring diagram
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Picture C.10-approximate ratio





Table C.2-Potentiometer calibration table
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Chart C.11-Potentiometer calibration plotting
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Picture C.13: Wiring Diagram
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1.1833313621

1.2418501335

1.3002743331

1.3585995118

1.4168212279

1.4749350475

1.5329365452

1.5908213038

1.6485849152

1.7062229805

1.7637311103



Feuil1

		starting angle (degree)		gyroscope 1 serial number :  60428                     (volts)		gyroscope 2 serial number:   60141            (volts)		speed at teta equals 0   (rad/sec)		speed in deg/sec

		5		1.5		1.5		0.297246		17.0309

		10		3.09		3.03		0.593926		34.0294

		12		3.8		3.75		0.712313		40.8125

		15		4.36		4.3		0.889475		50.9632





Feuil1

		0

		0

		0

		0



speed at teta equals 0   (rad/sec)

Volts

speed (rad/sec)

gyro 1 serial number 60428

0

0

0

0



Feuil2

		0

		0

		0

		0



speed at teta equals o

Volts

Speed (rad/sec)

Gyro 2 serial number 60141

0

0

0

0



Feuil3

		0

		0

		0

		0



speed in deg/sec

Volts

Speed (deg/sec)

Gyro 1 serial number 60428

0

0

0

0



		0

		0

		0

		0



speed in deg/sec

Volts

Speed (deg/sec)

Gyro 2 serial number 60141

0

0

0

0



		0

		1

		2

		3

		4

		5

		6

		7

		8

		9

		10

		11

		12

		13

		14

		15

		16

		17

		18

		19

		20

		21

		22

		23

		24

		25

		26

		27

		28

		29

		30



Angle (deg)

Speed (rad/sec)

Theorical value of speed at teta equals 0

0

0.0594672704

0.1189300122

0.1783836969

0.2378237971

0.2972457861

0.3566451386

0.4160173312

0.4753578425

0.5346621535

0.5939257479

0.6531441125

0.7123127376

0.7714271174

0.8304827501

0.8894751382

0.9483997894

1.0072522163

1.066027937

1.1247224756

1.1833313621

1.2418501335

1.3002743331

1.3585995118

1.4168212279

1.4749350475

1.5329365452

1.5908213038

1.6485849152

1.7062229805

1.7637311103
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		-2.7601		2.6867

		-2.7511		2.7275

		-2.7391		2.7578

		-2.7797		2.7337

		-2.7926		2.7215

		-2.7772		2.7559

		-2.7696		2.779

		-2.8041		2.7578

		-2.8199		2.7443

		-2.7881		2.7723

		-2.7792		2.7852

		-2.8157		2.7626

		-2.8209		2.751

		-2.7926		2.7746

		-2.7733		2.7856

		-2.8062		2.7435

		-2.8125		2.7426

		-2.7733		2.7662

		-2.7588		2.7675

		-2.7824		2.7299

		-2.7877		2.7061

		-2.7446		2.7388

		-2.7229		2.7404

		-2.7475		2.6942

		-2.7478		2.6677

		-2.6985		2.6919

		-2.6773		2.6968

		-2.6884		2.6417

		-2.6846		2.6126

		-2.6454		2.6303

		-2.6072		2.633

		-2.6251		2.5854

		-2.6133		2.5456

		-2.563		2.5593

		-2.5348		2.5521

		-2.5486		2.5126

		-2.5361		2.4717

		-2.4789		2.4815

		-2.4421		2.462

		-2.4542		2.417

		-2.436		2.3828

		-2.3816		2.3845

		-2.3407		2.3725

		-2.3536		2.31

		-2.3231		2.2772

		-2.2694		2.283

		-2.2229		2.2619

		-2.2262		2.1952

		-2.207		2.1557

		-2.1389		2.1635

		-2.0947		2.1383

		-2.0896		2.0758

		-2.0774		2.0262

		-2.0042		2.0317

		-1.9543		2.0115

		-1.9537		1.9345

		-1.9256		1.8879

		-1.862		1.8836

		-1.8063		1.8641

		-1.7999		1.7893

		-1.7665		1.7289

		-1.6957		1.721

		-1.6482		1.6958

		-1.6368		1.6287

		-1.6098		1.5701

		-1.5292		1.5556

		-1.4756		1.5183

		-1.4668		1.4491

		-1.4324		1.3969

		-1.3572		1.3807

		-1.2982		1.3426

		-1.2921		1.2606

		-1.2509		1.2121

		-1.1762		1.2016

		-1.1147		1.1578

		-1.1083		1.0769

		-1.072		1.0208

		-0.99023		1.0108

		-0.93118		0.97375

		-0.9173		0.88647

		-0.87808		0.82437

		-0.79995		0.81231

		-0.73129		0.77783

		-0.72122		0.68887

		-0.68536		0.62783

		-0.59625		0.60021

		-0.53017		0.57275

		-0.51614		0.48241

		-0.47707		0.42229

		-0.3994		0.40322

		-0.33608		0.36416

		-0.31487		0.28511

		-0.27489		0.21218

		-0.18776		0.196

		-0.13329		0.15816

		-0.12047		0.076066

		-0.075303		0.020523

		0.0087739		-0.010452

		0.073625		-0.049058

		0.081407		-0.13375

		0.12581		-0.18868

		0.20714		-0.20272

		0.27245		-0.24971

		0.28634		-0.34066

		0.32509		-0.3991

		0.41207		-0.40902

		0.46975		-0.45342

		0.48684		-0.54025

		0.52667		-0.60769

		0.61089		-0.61547

		0.67132		-0.65057

		0.68566		-0.74228

		0.72534		-0.80575

		0.80316		-0.81888

		0.86816		-0.85046

		0.87869		-0.93729

		0.92309		-0.99939

		0.99481		-1.0142

		1.0529		-1.0464

		1.0652		-1.123

		1.1007		-1.1836

		1.1827		-1.2026

		1.2341		-1.2339

		1.2434		-1.3102

		1.2789		-1.3604

		1.3557		-1.3787

		1.414		-1.4144

		1.415		-1.4924

		1.4573		-1.5394

		1.5238		-1.5467

		1.5864		-1.5829

		1.5852		-1.6656

		1.616		-1.71

		1.6938		-1.7126

		1.7382		-1.7448

		1.7463		-1.8191

		1.7726		-1.8717

		1.842		-1.8701

		1.8928		-1.8914

		1.8898		-1.9689

		1.9187		-2.0195

		1.9828		-2.0193

		2.0312		-2.0314

		2.0259		-2.1041

		2.0573		-2.1553

		2.1171		-2.1513

		2.1589		-2.1711

		2.1545		-2.2282

		2.1774		-2.2796

		2.2456		-2.2705

		2.2749		-2.295

		2.2723		-2.3481

		2.2992		-2.3918

		2.3501		-2.3777

		2.3823		-2.3938

		2.3634		-2.454

		2.3921		-2.4827

		2.4534		-2.4775

		2.4798		-2.4923

		2.4575		-2.5454

		2.4688		-2.5688

		2.5253		-2.5489

		2.5579		-2.565

		2.5399		-2.6216

		2.5427		-2.6468

		2.5894		-2.6175

		2.6202		-2.6216

		2.5988		-2.6825

		2.6077		-2.707

		2.6477		-2.682

		2.6768		-2.6793

		2.6397		-2.7189

		2.6457		-2.7421

		2.686		-2.7171

		2.7078		-2.7194

		2.6866		-2.7577

		2.6806		-2.7772

		2.7147		-2.742

		2.7238		-2.7383

		2.6934		-2.7723

		2.696		-2.7847

		2.7322		-2.7606

		2.7378		-2.7461

		2.6898		-2.779

		2.6901		-2.78

		2.7269		-2.7496

		2.7319		-2.7429

		2.6979		-2.7797

		2.6742		-2.7737

		2.7058		-2.7264

		2.702		-2.7122

		2.6667		-2.7496

		2.6533		-2.7504

		2.6744		-2.7

		2.6728		-2.6727

		2.6231		-2.7024

		2.6049		-2.7058

		2.6228		-2.6568

		2.63		-2.6294

		2.5795		-2.6576

		2.5459		-2.6432

		2.5512		-2.5851

		2.554		-2.565

		2.5045		-2.5827

		2.485		-2.5816

		2.4931		-2.5225

		2.4696		-2.4853

		2.4113		-2.4937

		2.3912		-2.4859

		2.4073		-2.4368

		2.3909		-2.4012

		2.3165		-2.4092

		2.2929		-2.3826

		2.2984		-2.3263

		2.2891		-2.2985

		2.2175		-2.3074

		2.183		-2.284

		2.1853		-2.2036

		2.1606		-2.1739

		2.1061		-2.1878

		2.0675		-2.1711

		2.0646		-2.0901

		2.0416		-2.0402

		1.9624		-2.0507

		1.9311		-2.0278

		1.927		-1.9592

		1.9068		-1.9062

		1.8234		-1.9064

		1.7851		-1.8797

		1.7808		-1.8063

		1.7512		-1.7617

		1.6786		-1.7509

		1.6317		-1.726

		1.631		-1.6513

		1.591		-1.6041

		1.5202		-1.5908

		1.4747		-1.5597

		1.4648		-1.4855

		1.4363		-1.4375

		1.3476		-1.4314

		1.3052		-1.3847

		1.2928		-1.3075

		1.2661		-1.2615

		1.1779		-1.2559

		1.1277		-1.2115

		1.1205		-1.1233

		1.0812		-1.0777

		1.0035		-1.0737

		0.94858		-1.0346

		0.93576		-0.94064

		0.89593		-0.88617

		0.81231		-0.88128

		0.76471		-0.84329

		0.74685		-0.76287

		0.71328		-0.69558

		0.62325		-0.68551

		0.5761		-0.64965

		0.55917		-0.56863

		0.51614		-0.50591

		0.43496		-0.48699

		0.38125		-0.45113

		0.36797		-0.37209

		0.32296		-0.31289

		0.24147		-0.29381

		0.18593		-0.25002

		0.17556		-0.16823

		0.12902		-0.11238

		0.039445		-0.09987

		-0.010452		-0.045243

		-0.025101		0.033951

		-0.06157		0.085374

		-0.15358		0.09926

		-0.20714		0.14656

		-0.22179		0.23949

		-0.26604		0.29244

		-0.34569		0.29564

		-0.40291		0.33806

		-0.40505		0.42489

		-0.44854		0.48196

		-0.53582		0.49004

		-0.58816		0.53353

		-0.60418		0.6141

		-0.63653		0.67437

		-0.72274		0.68185

		-0.7673		0.71984

		-0.78943		0.80316

		-0.82239		0.85946

		-0.90372		0.87274

		-0.94858		0.90066

		-0.96063		0.98154

		-1.0009		1.0336

		-1.0807		1.0517

		-1.1289		1.0868

		-1.1324		1.1625

		-1.1735		1.2097

		-1.2556		1.2133

		-1.2979		1.2657

		-1.3038		1.3365

		-1.3342		1.374

		-1.4172		1.3818

		-1.457		1.4152

		-1.4633		1.5035

		-1.4973		1.5394

		-1.5699		1.5377

		-1.612		1.5698

		-1.6137		1.6525

		-1.6456		1.6955

		-1.7184		1.6918

		-1.7591		1.7218

		-1.762		1.7893

		-1.7805		1.8353

		-1.8579		1.8289

		-1.8901		1.8577

		-1.8905		1.9206

		-1.9191		1.9648

		-1.9772		1.9551

		-2.0134		1.9734

		-2.0069		2.0413

		-2.041		2.0732

		-2.0977		2.0697

		-2.1266		2.09

		-2.1153		2.1438

		-2.1383		2.1724

		-2.2059		2.165

		-2.2294		2.1872

		-2.2183		2.2444

		-2.232		2.2615

		-2.2985		2.248

		-2.3185		2.2673

		-2.3062		2.3312

		-2.3217		2.3465

		-2.3765		2.3281

		-2.4043		2.3425

		-2.378		2.397

		-2.389		2.4162

		-2.4443		2.3939

		-2.4633		2.4015

		-2.447		2.4533

		-2.4458		2.4746

		-2.5003		2.4463

		-2.5074		2.4469

		-2.491		2.4955

		-2.4958		2.5157

		-2.5409		2.4917

		-2.5479		2.4871

		-2.5216		2.5288

		-2.5276		2.538

		-2.5659		2.5157

		-2.5766		2.5164

		-2.5428		2.5503

		-2.5428		2.556

		-2.5839		2.52

		-2.5824		2.5256

		-2.5511		2.5584

		-2.5404		2.5578

		-2.581		2.5177

		-2.5793		2.5172

		-2.5409		2.5587

		-2.5314		2.5486

		-2.5616		2.5055

		-2.5625		2.4932

		-2.5138		2.5312

		-2.509		2.5309

		-2.5354		2.4791

		-2.5288		2.467

		-2.4861		2.4939

		-2.4688		2.498

		-2.4978		2.4443

		-2.4832		2.4275

		-2.4386		2.4453

		-2.4191		2.4443

		-2.4391		2.3924

		-2.4264		2.3713

		-2.3744		2.3878

		-2.3538		2.3733

		-2.3713		2.3307

		-2.3545		2.3053

		-2.2979		2.3193

		-2.2721		2.3008

		-2.294		2.2464

		-2.2676		2.2267

		-2.214		2.2407

		-2.181		2.2148

		-2.2023		2.1554

		-2.1727		2.1321

		-2.1113		2.1507

		-2.0875		2.1223

		-2.0924		2.057

		-2.0719		2.0286

		-2.0039		2.0439

		-1.9712		2.0173

		-1.9778		1.9502

		-1.9502		1.9117

		-1.8853		1.9216

		-1.8466		1.8972

		-1.8539		1.8254

		-1.82		1.7858

		-1.7515		1.791

		-1.7131		1.7616

		-1.7195		1.6955

		-1.6813		1.6493

		-1.6114		1.6491

		-1.5753		1.6107

		-1.5736		1.5472

		-1.5351		1.5035

		-1.4607		1.4997

		-1.4216		1.4569

		-1.4242		1.3847

		-1.3784		1.3516

		-1.3079		1.3397

		-1.2611		1.3011

		-1.2612		1.2181

		-1.217		1.1799

		-1.1381		1.1787

		-1.0952		1.1312

		-1.09		1.0484

		-1.0528		1.0024

		-0.96826		1.0067

		-0.92935		0.96628

		-0.91714		0.87716

		-0.87671		0.82879

		-0.79995		0.81979

		-0.7438		0.78576

		-0.74655		0.69879

		-0.6965		0.65118

		-0.62402		0.63836

		-0.57183		0.60586

		-0.56619		0.52255

		-0.51934		0.46883

		-0.44015		0.45541

		-0.3933		0.411

		-0.37972		0.33623

		-0.33501		0.28359

		-0.24895		0.26802

		-0.20272		0.21813

		-0.19768		0.13939

		-0.14519		0.097124

		-0.069657		0.082628

		-0.012741		0.028916

		-0.012284		-0.053025

		0.039292		-0.094987

		0.12108		-0.10567

		0.17372		-0.15953

		0.17861		-0.24269

		0.21736		-0.28954

		0.30175		-0.28649

		0.35409		-0.33913

		0.36339		-0.42992

		0.40551		-0.47234

		0.48028		-0.47829

		0.53063		-0.51583

		0.54086		-0.6083

		0.59258		-0.65927

		0.66522		-0.66964

		0.71389		-0.70626

		0.72061		-0.78607

		0.76928		-0.83902

		0.84771		-0.84894

		0.88479		-0.89242

		0.89822		-0.96551

		0.93881		-1.009

		1.0174		-1.0204

		1.0574		-1.0618

		1.062		-1.1416

		1.1085		-1.1753



gyro 1 serial number 60248

gyro 2 serial number 60141

time (1/400 sec)

Volts

Phase of the gyroscopes for a starting angle of 10 degrees



Feuil1

		3.73E-02		-5.55E-02

		5.73E-02		-3.03E-02

		3.82E-02		-4.71E-02

		1.55E-02		-7.96E-02

		3.01E-02		-6.92E-02

		5.29E-02		-3.75E-02

		4.54E-02		-4.88E-02

		1.41E-02		-8.31E-02

		3.62E-02		-6.98E-02

		6.08E-02		-4.46E-02

		4.72E-02		-5.79E-02

		2.36E-02		-8.35E-02

		4.28E-02		-7.85E-02

		7.06E-02		-5.06E-02

		5.01E-02		-7.18E-02

		2.75E-02		-9.13E-02

		4.37E-02		-7.36E-02

		7.03E-02		-4.95E-02

		4.45E-02		-6.52E-02

		1.14E-02		-8.71E-02

		3.07E-02		-5.67E-02

		4.80E-02		-2.72E-02

		2.56E-02		-4.43E-02

		-4.20E-03		-6.80E-02

		7.55E-03		-3.85E-02

		2.97E-02		-4.96E-03

		8.16E-03		-2.51E-02

		-1.78E-02		-5.03E-02

		-9.54E-03		-3.12E-02

		1.70E-02		1.24E-02

		-5.87E-03		-5.42E-03

		-3.21E-02		-3.47E-02

		-1.88E-02		-1.70E-02

		9.92E-04		1.29E-02

		-1.55E-02		9.08E-03

		-4.39E-02		-2.34E-02

		-2.62E-02		-4.50E-03

		-9.54E-03		2.45E-02

		-3.03E-02		1.75E-02

		-5.96E-02		5.34E-04

		-4.37E-02		1.09E-02

		-1.47E-02		3.49E-02

		-3.55E-02		1.52E-02

		-5.68E-02		-6.18E-03

		-3.50E-02		9.99E-03

		-1.30E-03		2.11E-02

		-1.23E-02		-4.96E-03

		-3.35E-02		-3.73E-02

		-7.71E-03		-1.52E-02

		2.10E-02		2.98E-03

		1.14E-02		-2.91E-02

		-5.72E-03		-6.55E-02

		1.85E-02		-4.48E-02

		4.11E-02		-1.53E-02

		2.37E-02		-4.10E-02

		-3.81E-04		-6.63E-02

		9.38E-03		-5.09E-02

		3.78E-02		-1.21E-02

		1.69E-02		-2.91E-02

		-1.06E-02		-5.76E-02

		5.72E-03		-4.30E-02

		2.92E-02		-1.26E-02

		1.76E-02		-2.65E-02

		-7.71E-03		-5.94E-02

		1.43E-02		-4.55E-02

		3.81E-02		-2.05E-02

		1.85E-02		-3.43E-02

		-1.14E-03		-5.78E-02

		1.98E-02		-5.06E-02

		4.62E-02		-2.65E-02

		2.20E-02		-4.59E-02

		-1.91E-03		-5.68E-02

		1.01E-02		-4.11E-02

		3.72E-02		-1.55E-02

		2.01E-02		-4.14E-02

		-6.79E-03		-6.40E-02

		1.05E-02		-3.29E-02

		3.03E-02		-1.26E-02

		1.52E-02		-3.47E-02

		-8.47E-03		-6.48E-02

		1.79E-02		-4.26E-02

		4.40E-02		-1.93E-02

		2.80E-02		-4.54E-02

		6.49E-03		-7.41E-02

		2.20E-02		-5.84E-02

		5.58E-02		-2.77E-02

		3.84E-02		-5.33E-02

		1.78E-02		-8.37E-02

		3.24E-02		-6.75E-02

		5.47E-02		-3.75E-02

		4.05E-02		-5.20E-02

		1.05E-02		-7.99E-02

		3.27E-02		-6.45E-02

		4.94E-02		-3.96E-02

		3.06E-02		-4.40E-02

		1.75E-03		-7.00E-02

		2.14E-02		-5.01E-02

		4.42E-02		-2.46E-02

		2.02E-02		-4.89E-02

		3.81E-04		-6.11E-02

		1.92E-02		-4.45E-02

		5.32E-02		-2.78E-02

		2.75E-02		-5.29E-02

		6.03E-03		-7.73E-02

		3.15E-02		-5.09E-02

		5.42E-02		-3.50E-02

		4.07E-02		-5.99E-02

		1.55E-02		-8.74E-02

		3.62E-02		-6.39E-02

		6.23E-02		-3.78E-02

		4.57E-02		-6.65E-02

		2.22E-02		-9.03E-02

		3.49E-02		-7.44E-02

		6.89E-02		-4.07E-02

		4.54E-02		-6.40E-02

		2.83E-02		-9.88E-02

		5.52E-02		-8.78E-02

		9.07E-02		-7.68E-02

		7.70E-02		-8.96E-02

		4.55E-02		-1.15E-01

		3.49E-02		-6.63E-02

		1.01E-02		-1.45E-03

		-6.87E-02		4.81E-02

		-2.12E-01		1.41E-01

		-4.18E-01		3.78E-01

		-5.07E-01		5.14E-01

		-5.34E-01		5.00E-01

		-4.84E-01		4.26E-01

		-4.40E-01		4.18E-01

		-5.51E-01		5.86E-01

		-6.71E-01		6.58E-01

		-7.89E-01		7.37E-01

		-7.33E-01		7.30E-01

		-7.42E-01		7.76E-01

		-7.78E-01		7.78E-01

		-9.38E-01		8.83E-01

		-9.77E-01		9.76E-01

		-1.00E+00		1.05E+00

		-1.04E+00		1.03E+00

		-1.13E+00		1.08E+00

		-1.19E+00		1.17E+00

		-1.25E+00		1.29E+00

		-1.31E+00		1.30E+00

		-1.36E+00		1.31E+00

		-1.38E+00		1.37E+00

		-1.42E+00		1.46E+00

		-1.50E+00		1.51E+00

		-1.59E+00		1.54E+00

		-1.59E+00		1.59E+00

		-1.61E+00		1.65E+00

		-1.67E+00		1.68E+00

		-1.74E+00		1.71E+00

		-1.77E+00		1.77E+00

		-1.79E+00		1.84E+00

		-1.87E+00		1.86E+00

		-1.92E+00		1.89E+00

		-1.94E+00		1.95E+00

		-1.97E+00		2.01E+00

		-2.04E+00		2.04E+00

		-2.11E+00		2.06E+00

		-2.13E+00		2.12E+00

		-2.15E+00		2.18E+00

		-2.21E+00		2.20E+00

		-2.28E+00		2.21E+00

		-2.29E+00		2.28E+00

		-2.30E+00		2.33E+00

		-2.35E+00		2.33E+00

		-2.40E+00		2.34E+00

		-2.42E+00		2.39E+00

		-2.43E+00		2.46E+00

		-2.49E+00		2.47E+00

		-2.52E+00		2.46E+00

		-2.54E+00		2.51E+00

		-2.56E+00		2.57E+00

		-2.61E+00		2.60E+00

		-2.67E+00		2.59E+00

		-2.67E+00		2.63E+00

		-2.67E+00		2.68E+00

		-2.72E+00		2.69E+00

		-2.77E+00		2.70E+00

		-2.78E+00		2.74E+00

		-2.78E+00		2.78E+00

		-2.82E+00		2.78E+00

		-2.86E+00		2.78E+00

		-2.86E+00		2.82E+00

		-2.86E+00		2.87E+00

		-2.92E+00		2.87E+00

		-2.94E+00		2.85E+00

		-2.93E+00		2.89E+00

		-2.93E+00		2.93E+00

		-2.97E+00		2.93E+00

		-3.01E+00		2.91E+00

		-3.00E+00		2.95E+00

		-2.98E+00		2.98E+00

		-3.01E+00		2.97E+00

		-3.05E+00		2.95E+00

		-3.04E+00		2.99E+00

		-3.01E+00		3.02E+00

		-3.04E+00		3.00E+00

		-3.07E+00		2.98E+00

		-3.06E+00		3.01E+00

		-3.04E+00		3.04E+00

		-3.06E+00		3.02E+00

		-3.09E+00		2.99E+00

		-3.06E+00		3.01E+00

		-3.05E+00		3.03E+00

		-3.06E+00		3.02E+00

		-3.09E+00		3.00E+00

		-3.06E+00		3.01E+00

		-3.03E+00		3.03E+00

		-3.05E+00		3.00E+00

		-3.06E+00		2.97E+00

		-3.03E+00		2.98E+00

		-3.00E+00		3.00E+00

		-3.02E+00		2.97E+00

		-3.03E+00		2.94E+00

		-2.99E+00		2.96E+00

		-2.96E+00		2.96E+00

		-2.97E+00		2.92E+00

		-2.97E+00		2.88E+00

		-2.93E+00		2.89E+00

		-2.89E+00		2.90E+00

		-2.90E+00		2.86E+00

		-2.90E+00		2.81E+00

		-2.86E+00		2.82E+00

		-2.81E+00		2.82E+00

		-2.82E+00		2.77E+00

		-2.81E+00		2.73E+00

		-2.76E+00		2.73E+00

		-2.72E+00		2.73E+00

		-2.71E+00		2.69E+00

		-2.71E+00		2.63E+00

		-2.66E+00		2.63E+00

		-2.61E+00		2.62E+00

		-2.61E+00		2.58E+00

		-2.60E+00		2.53E+00

		-2.54E+00		2.52E+00

		-2.49E+00		2.51E+00

		-2.49E+00		2.46E+00

		-2.47E+00		2.41E+00

		-2.41E+00		2.40E+00

		-2.36E+00		2.38E+00

		-2.35E+00		2.33E+00

		-2.33E+00		2.28E+00

		-2.27E+00		2.27E+00

		-2.21E+00		2.25E+00

		-2.20E+00		2.18E+00

		-2.19E+00		2.13E+00

		-2.12E+00		2.12E+00

		-2.06E+00		2.11E+00

		-2.04E+00		2.03E+00

		-2.01E+00		1.97E+00

		-1.95E+00		1.95E+00

		-1.88E+00		1.94E+00

		-1.87E+00		1.87E+00

		-1.84E+00		1.80E+00

		-1.77E+00		1.77E+00

		-1.70E+00		1.75E+00

		-1.68E+00		1.69E+00

		-1.65E+00		1.61E+00

		-1.58E+00		1.59E+00

		-1.52E+00		1.55E+00

		-1.49E+00		1.49E+00

		-1.46E+00		1.42E+00

		-1.38E+00		1.39E+00

		-1.32E+00		1.36E+00

		-1.29E+00		1.28E+00

		-1.25E+00		1.22E+00

		-1.19E+00		1.19E+00

		-1.11E+00		1.15E+00

		-1.09E+00		1.08E+00

		-1.06E+00		1.01E+00

		-9.81E-01		9.86E-01

		-9.08E-01		9.46E-01

		-8.77E-01		8.63E-01

		-8.46E-01		7.88E-01

		-7.69E-01		7.68E-01

		-6.93E-01		7.33E-01

		-6.63E-01		6.50E-01

		-6.28E-01		5.70E-01

		-5.53E-01		5.40E-01

		-4.69E-01		5.07E-01

		-4.47E-01		4.28E-01

		-4.18E-01		3.63E-01

		-3.42E-01		3.22E-01

		-2.52E-01		2.82E-01

		-2.18E-01		2.04E-01

		-1.91E-01		1.28E-01

		-1.17E-01		1.02E-01

		-4.59E-02		6.07E-02

		-4.81E-03		-1.59E-02

		3.59E-02		-9.71E-02

		1.14E-01		-1.31E-01

		1.81E-01		-1.66E-01

		2.07E-01		-2.42E-01

		2.51E-01		-3.13E-01

		3.31E-01		-3.51E-01

		4.06E-01		-3.91E-01

		4.33E-01		-4.73E-01

		4.65E-01		-5.37E-01

		5.48E-01		-5.64E-01

		6.19E-01		-6.08E-01

		6.52E-01		-6.92E-01

		6.83E-01		-7.65E-01

		7.63E-01		-7.86E-01

		8.30E-01		-8.17E-01

		8.66E-01		-9.04E-01

		8.95E-01		-9.81E-01

		9.71E-01		-1.01E+00

		1.05E+00		-1.03E+00

		1.07E+00		-1.11E+00

		1.11E+00		-1.19E+00

		1.17E+00		-1.21E+00

		1.24E+00		-1.24E+00

		1.27E+00		-1.31E+00

		1.30E+00		-1.38E+00

		1.37E+00		-1.41E+00

		1.43E+00		-1.44E+00

		1.46E+00		-1.51E+00

		1.49E+00		-1.58E+00

		1.57E+00		-1.61E+00

		1.63E+00		-1.64E+00

		1.64E+00		-1.71E+00

		1.68E+00		-1.76E+00

		1.75E+00		-1.79E+00

		1.81E+00		-1.82E+00

		1.82E+00		-1.89E+00

		1.85E+00		-1.94E+00

		1.92E+00		-1.96E+00

		1.98E+00		-1.99E+00

		1.99E+00		-2.06E+00

		2.01E+00		-2.12E+00

		2.08E+00		-2.12E+00

		2.14E+00		-2.14E+00

		2.15E+00		-2.21E+00

		2.17E+00		-2.27E+00

		2.22E+00		-2.28E+00

		2.29E+00		-2.29E+00

		2.29E+00		-2.35E+00

		2.31E+00		-2.41E+00

		2.37E+00		-2.42E+00

		2.42E+00		-2.43E+00

		2.42E+00		-2.48E+00

		2.44E+00		-2.53E+00

		2.50E+00		-2.55E+00

		2.53E+00		-2.55E+00

		2.54E+00		-2.60E+00

		2.56E+00		-2.65E+00

		2.60E+00		-2.65E+00

		2.65E+00		-2.66E+00

		2.66E+00		-2.72E+00

		2.65E+00		-2.73E+00

		2.69E+00		-2.74E+00

		2.74E+00		-2.74E+00

		2.74E+00		-2.81E+00

		2.75E+00		-2.84E+00

		2.77E+00		-2.81E+00

		2.81E+00		-2.82E+00

		2.80E+00		-2.86E+00

		2.81E+00		-2.92E+00

		2.86E+00		-2.89E+00

		2.89E+00		-2.89E+00

		2.86E+00		-2.92E+00

		2.85E+00		-2.95E+00

		2.89E+00		-2.94E+00

		2.93E+00		-2.93E+00

		2.92E+00		-2.98E+00

		2.90E+00		-3.00E+00

		2.93E+00		-2.98E+00

		2.95E+00		-2.95E+00

		2.94E+00		-2.99E+00

		2.93E+00		-3.02E+00

		2.96E+00		-3.01E+00

		2.98E+00		-2.99E+00

		2.95E+00		-3.00E+00

		2.94E+00		-3.03E+00

		2.96E+00		-3.00E+00

		2.99E+00		-3.00E+00

		2.95E+00		-3.01E+00

		2.94E+00		-3.02E+00

		2.94E+00		-2.99E+00

		2.96E+00		-2.97E+00

		2.93E+00		-2.99E+00

		2.90E+00		-2.99E+00

		2.92E+00		-2.96E+00

		2.93E+00		-2.93E+00

		2.89E+00		-2.96E+00

		2.85E+00		-2.96E+00

		2.88E+00		-2.91E+00

		2.88E+00		-2.89E+00

		2.85E+00		-2.91E+00

		2.82E+00		-2.92E+00

		2.81E+00		-2.86E+00

		2.82E+00		-2.81E+00

		2.77E+00		-2.84E+00

		2.75E+00		-2.85E+00

		2.76E+00		-2.80E+00

		2.74E+00		-2.75E+00

		2.69E+00		-2.75E+00

		2.65E+00		-2.75E+00

		2.67E+00		-2.71E+00

		2.65E+00		-2.67E+00

		2.60E+00		-2.66E+00

		2.55E+00		-2.65E+00

		2.56E+00		-2.60E+00

		2.54E+00		-2.56E+00

		2.49E+00		-2.56E+00

		2.45E+00		-2.54E+00

		2.43E+00		-2.48E+00

		2.43E+00		-2.44E+00

		2.36E+00		-2.44E+00

		2.32E+00		-2.42E+00

		2.31E+00		-2.35E+00

		2.29E+00		-2.31E+00

		2.23E+00		-2.30E+00

		2.17E+00		-2.28E+00

		2.17E+00		-2.21E+00

		2.15E+00		-2.16E+00

		2.09E+00		-2.16E+00

		2.03E+00		-2.13E+00

		2.01E+00		-2.06E+00

		1.99E+00		-2.00E+00

		1.93E+00		-1.99E+00

		1.87E+00		-1.97E+00

		1.85E+00		-1.90E+00

		1.83E+00		-1.83E+00

		1.75E+00		-1.82E+00

		1.70E+00		-1.80E+00

		1.68E+00		-1.72E+00

		1.65E+00		-1.66E+00

		1.58E+00		-1.64E+00

		1.52E+00		-1.61E+00

		1.51E+00		-1.54E+00

		1.47E+00		-1.48E+00

		1.40E+00		-1.46E+00

		1.33E+00		-1.42E+00

		1.31E+00		-1.35E+00

		1.28E+00		-1.28E+00

		1.20E+00		-1.27E+00

		1.14E+00		-1.22E+00

		1.12E+00		-1.14E+00

		1.08E+00		-1.08E+00

		1.01E+00		-1.06E+00

		9.38E-01		-1.03E+00

		9.19E-01		-9.39E-01

		8.79E-01		-8.69E-01

		8.01E-01		-8.52E-01

		7.33E-01		-8.17E-01

		7.09E-01		-7.35E-01

		6.73E-01		-6.55E-01

		5.90E-01		-6.40E-01

		5.26E-01		-6.01E-01

		4.98E-01		-5.24E-01

		4.65E-01		-4.44E-01

		3.80E-01		-4.22E-01

		3.20E-01		-3.92E-01

		2.92E-01		-3.08E-01

		2.53E-01		-2.41E-01

		1.71E-01		-2.06E-01

		1.05E-01		-1.71E-01

		7.94E-02		-8.80E-02

		3.99E-02		-2.37E-02

		-4.69E-02		9.38E-03

		-1.09E-01		5.15E-02

		-1.39E-01		1.31E-01

		-1.74E-01		1.98E-01

		-2.63E-01		2.22E-01

		-3.22E-01		2.67E-01

		-3.52E-01		3.51E-01

		-3.87E-01		4.14E-01

		-4.65E-01		4.33E-01

		-5.34E-01		4.70E-01

		-5.52E-01		5.58E-01

		-5.93E-01		6.29E-01

		-6.71E-01		6.43E-01

		-7.36E-01		6.80E-01

		-7.60E-01		7.59E-01

		-7.90E-01		8.36E-01

		-8.75E-01		8.49E-01

		-9.33E-01		8.83E-01

		-9.61E-01		9.60E-01

		-9.93E-01		1.04E+00

		-1.07E+00		1.05E+00

		-1.13E+00		1.08E+00

		-1.15E+00		1.16E+00

		-1.19E+00		1.22E+00

		-1.26E+00		1.25E+00

		-1.32E+00		1.28E+00

		-1.33E+00		1.35E+00

		-1.37E+00		1.41E+00

		-1.45E+00		1.43E+00

		-1.50E+00		1.46E+00

		-1.52E+00		1.53E+00

		-1.54E+00		1.59E+00

		-1.62E+00		1.60E+00

		-1.67E+00		1.64E+00

		-1.69E+00		1.71E+00

		-1.71E+00		1.76E+00

		-1.78E+00		1.76E+00

		-1.84E+00		1.79E+00

		-1.85E+00		1.87E+00

		-1.88E+00		1.93E+00

		-1.94E+00		1.93E+00

		-1.99E+00		1.94E+00

		-2.00E+00		2.01E+00

		-2.02E+00		2.07E+00

		-2.09E+00		2.07E+00

		-2.13E+00		2.09E+00

		-2.14E+00		2.14E+00

		-2.15E+00		2.19E+00

		-2.21E+00		2.19E+00

		-2.26E+00		2.21E+00

		-2.26E+00		2.27E+00

		-2.28E+00		2.31E+00

		-2.33E+00		2.31E+00

		-2.37E+00		2.32E+00

		-2.37E+00		2.37E+00

		-2.39E+00		2.42E+00

		-2.45E+00		2.41E+00

		-2.48E+00		2.43E+00

		-2.48E+00		2.47E+00

		-2.48E+00		2.50E+00

		-2.55E+00		2.50E+00

		-2.58E+00		2.52E+00

		-2.57E+00		2.57E+00

		-2.57E+00		2.59E+00

		-2.63E+00		2.58E+00

		-2.66E+00		2.58E+00

		-2.63E+00		2.63E+00

		-2.64E+00		2.66E+00

		-2.69E+00		2.64E+00

		-2.72E+00		2.64E+00

		-2.70E+00		2.69E+00

		-2.70E+00		2.72E+00

		-2.74E+00		2.69E+00

		-2.76E+00		2.69E+00

		-2.75E+00		2.73E+00

		-2.74E+00		2.76E+00

		-2.78E+00		2.73E+00

		-2.79E+00		2.72E+00

		-2.78E+00		2.76E+00

		-2.77E+00		2.78E+00

		-2.80E+00		2.76E+00

		-2.82E+00		2.74E+00

		-2.79E+00		2.77E+00

		-2.78E+00		2.79E+00

		-2.82E+00		2.76E+00

		-2.82E+00		2.75E+00

		-2.79E+00		2.77E+00

		-2.77E+00		2.79E+00

		-2.81E+00		2.74E+00

		-2.81E+00		2.74E+00

		-2.77E+00		2.77E+00

		-2.76E+00		2.77E+00

		-2.78E+00		2.73E+00

		-2.79E+00		2.71E+00

		-2.74E+00		2.74E+00

		-2.72E+00		2.74E+00

		-2.75E+00		2.69E+00

		-2.75E+00		2.67E+00

		-2.70E+00		2.69E+00

		-2.68E+00		2.70E+00

		-2.69E+00		2.64E+00

		-2.68E+00		2.61E+00

		-2.65E+00		2.63E+00

		-2.61E+00		2.63E+00

		-2.63E+00		2.59E+00

		-2.61E+00		2.55E+00

		-2.56E+00		2.56E+00

		-2.53E+00		2.55E+00

		-2.55E+00		2.51E+00

		-2.54E+00		2.47E+00

		-2.48E+00		2.48E+00

		-2.44E+00		2.46E+00

		-2.45E+00		2.42E+00

		-2.44E+00		2.38E+00
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		9.5196		2.8371

		9.52		2.8373

		9.5204		2.8493

		9.5196		2.8518

		9.52		2.8545

		9.5201		2.8591

		9.5196		2.8618

		9.52		2.8624

		9.5201		2.8626

		9.5198		2.8629

		9.52		2.8624

		9.5193		2.8626

		9.5195		2.8624

		9.5198		2.8624

		9.5196		2.8623

		9.5198		2.8627

		9.5204		2.8632

		9.5196		2.8624

		9.52		2.8626

		9.5198		2.8624

		9.5196		2.8617

		9.519		2.8612

		9.5193		2.8614

		9.5195		2.8614

		9.5192		2.8609

		9.519		2.8609

		9.519		2.86

		9.5192		2.8605

		9.519		2.8602

		9.5187		2.86

		9.5189		2.8598

		9.5189		2.86

		9.5192		2.8602

		9.5186		2.8597

		9.5193		2.8609

		9.5195		2.8609

		9.5192		2.8609

		9.5189		2.8859

		9.5193		2.9555

		9.5187		3.1151

		9.5183		3.238

		9.5186		3.2374

		9.5192		3.2387

		9.5193		3.2395

		9.5189		3.2642

		9.5195		3.3147

		9.5192		3.4536

		9.5196		3.4772

		9.5189		3.4765

		9.5198		3.4775

		9.5195		3.4987

		9.5193		3.5918

		9.5186		3.7017

		9.5193		3.706

		9.5203		3.7092

		9.5204		3.7092

		9.5204		3.7093

		9.5206		3.7133

		9.5207		3.7246

		9.5204		3.7304

		9.5207		3.7494

		9.5203		3.7556

		9.5198		3.7624

		9.5206		3.7707

		9.5192		3.7771

		9.5196		3.7806

		9.5201		3.7826

		9.5201		3.7829

		9.5206		3.7922

		9.5207		3.792

		9.5203		3.7914

		9.5201		3.7914

		9.5206		3.8131

		9.5201		3.8125

		9.5201		3.8085

		9.5201		3.8053

		9.5201		3.8054

		9.5196		3.7942

		9.5201		3.7945

		9.5198		3.7948

		9.5203		3.7957

		9.5201		3.7966

		9.52		3.7966

		9.5196		3.7967

		9.5196		3.7964

		9.5195		3.7963

		9.5198		3.7967

		9.5198		3.7983

		9.5201		3.7984

		9.52		3.7983

		9.5198		3.7989

		9.5201		3.799

		9.5195		3.7987

		9.5196		3.7986

		9.52		3.7987

		9.52		3.799

		9.5195		3.7984

		9.5201		3.7986

		9.5198		3.7987

		9.5198		3.7986

		9.5201		3.7987

		9.52		3.7987

		9.5195		3.7981

		9.5195		3.7978

		9.519		3.7978

		9.5192		3.7975

		9.5189		3.7975

		9.5195		3.798

		9.5198		3.7963

		9.5189		3.7963

		9.5195		3.809

		9.5195		3.8451

		9.5184		3.9365

		9.5178		4.0685

		9.5189		4.07

		9.519		4.0699

		9.5186		4.071

		9.5186		4.1338

		9.519		4.3217

		9.5193		4.3441

		9.5186		4.3432

		9.519		4.3433

		9.5187		4.3593

		9.518		4.4401

		9.5177		4.5858

		9.5184		4.5869

		9.5184		4.5872

		9.5193		4.5893

		9.519		4.5995

		9.5196		4.618

		9.519		4.6273

		9.5187		4.6664

		9.5175		4.6654

		9.5186		4.7816

		9.5189		4.7745

		9.518		4.7517

		9.5184		4.7414

		9.5189		4.7424

		9.52		4.737

		9.519		4.7361

		9.5192		4.7361

		9.5195		4.7361

		9.5193		4.7369

		9.5195		4.7337

		9.5198		4.7333

		9.5195		4.7333

		9.5201		4.734

		9.5198		4.7332

		9.5195		4.7338

		9.5193		4.7329

		9.5195		4.7324

		9.5187		4.7317

		9.5178		4.7298

		9.5187		4.7304

		9.5183		4.7303

		9.5181		4.73

		9.5183		4.73

		9.5177		4.7288

		9.5183		4.7295

		9.5183		4.7298

		9.518		4.7289

		9.5186		4.7291

		9.518		4.7297

		9.518		4.7289

		9.518		4.7289

		9.5178		4.7279

		9.5175		4.7282

		9.5189		4.7295

		9.5186		4.7292

		9.5183		4.7295

		9.5189		4.7301

		9.5192		4.73

		9.5192		4.7306

		9.5186		4.7294

		9.5192		4.7298

		9.5189		4.7298

		9.5189		4.73

		9.519		4.7304

		9.5189		4.7301

		9.5193		4.7427

		9.5196		4.7878

		9.5195		4.882

		9.5196		4.959

		9.5193		5.0585

		9.5192		5.0585

		9.52		5.0594

		9.5195		5.0585

		9.5196		5.0848

		9.5198		5.176

		9.5201		5.3491

		9.5195		5.3492

		9.5196		5.3492

		9.5193		5.3521

		9.5192		5.3889

		9.5193		5.4434

		9.5192		5.483

		9.5198		5.5102

		9.5192		5.537

		9.519		5.5373

		9.5192		5.6097

		9.5189		5.6529

		9.5183		5.6521

		9.5187		5.6526

		9.5189		5.6521

		9.5183		5.6519

		9.5183		5.6551

		9.518		5.6582

		9.5181		5.6619

		9.518		5.6654

		9.5181		5.6689

		9.5177		5.6725

		9.5183		5.6762

		9.5183		5.6762

		9.5177		5.6741

		9.5171		5.673

		9.5178		5.6742

		9.5171		5.6735

		9.5177		5.6742

		9.5178		5.6742

		9.5184		5.6754

		9.5184		5.6757

		9.5186		5.6759

		9.5181		5.6762

		9.5186		5.6757

		9.5181		5.6757

		9.5186		5.6756

		9.519		5.6761

		9.5183		5.6762

		9.5192		5.677

		9.5181		5.6767

		9.5186		5.6764

		9.5189		5.6768

		9.5189		5.6761

		9.5189		5.6764

		9.5186		5.6777

		9.5183		5.7514

		9.5186		5.8666

		9.518		5.9567

		9.5186		5.9567

		9.5187		5.9565

		9.5187		5.9567

		9.5186		5.9719

		9.5187		6.0824

		9.5189		6.2112

		9.5178		6.2104

		9.5186		6.2115

		9.5187		6.2196

		9.5186		6.2927

		9.5186		6.4143

		9.5186		6.4544

		9.5187		6.4546

		9.5186		6.4546

		9.5189		6.4549

		9.5178		6.4828

		9.5183		6.5049

		9.5186		6.5266

		9.519		6.5519

		9.5178		6.566

		9.5186		6.5702

		9.5186		6.5812

		9.5183		6.5951

		9.5181		6.5988

		9.5175		6.6011

		9.518		6.6096

		9.5183		6.6169

		9.5183		6.6174

		9.5186		6.6172

		9.5181		6.6239

		9.5181		6.6244

		9.5189		6.6249

		9.5189		6.625

		9.5184		6.6249

		9.5195		6.6253

		9.5189		6.6256

		9.5192		6.6262

		9.5189		6.6259

		9.5187		6.6258

		9.519		6.6264

		9.5189		6.6261

		9.5193		6.6262

		9.5183		6.6256

		9.5192		6.6262

		9.5189		6.6264

		9.5192		6.6264

		9.5195		6.6267

		9.5192		6.6261

		9.5198		6.6268

		9.5186		6.6255

		9.519		6.6261

		9.5192		6.6264

		9.5189		6.6255

		9.5189		6.6255

		9.519		6.6258

		9.5186		6.6252

		9.519		6.6519

		9.5195		6.7561

		9.5192		6.871

		9.5189		6.898

		9.5196		6.8986

		9.5193		6.9001

		9.5195		6.9453

		9.5193		7.1109

		9.5196		7.1635

		9.52		7.1643

		9.5195		7.164

		9.5198		7.1826

		9.5198		7.2113

		9.5198		7.279

		9.5198		7.3686

		9.5195		7.3684

		9.5196		7.3683

		9.519		7.3674

		9.5198		7.4012

		9.5198		7.4383

		9.52		7.5317

		9.5198		7.5328

		9.52		7.5326

		9.5198		7.5326

		9.5193		7.5325

		9.5201		7.5404

		9.5195		7.5506

		9.5192		7.5506

		9.5195		7.5509

		9.52		7.5543

		9.5192		7.5538

		9.5195		7.5615

		9.5195		7.5615

		9.5196		7.5618

		9.5192		7.5688

		9.5193		7.5721

		9.5196		7.5724

		9.5193		7.5718

		9.5192		7.5721

		9.5187		7.5717

		9.5187		7.5709

		9.5189		7.5708

		9.5189		7.5708

		9.5187		7.5706

		9.5184		7.5703

		9.5186		7.5705

		9.5184		7.5703

		9.5189		7.5709

		9.5192		7.5712

		9.5187		7.5703

		9.5192		7.5712

		9.5186		7.5706

		9.5189		7.5714

		9.5192		7.5717

		9.5193		7.5718

		9.5193		7.5721

		9.5193		7.5717

		9.5195		7.5721

		9.5195		7.5724

		9.5195		7.5726

		9.5196		7.572

		9.5201		7.5723

		9.5198		7.5729

		9.5196		7.5727

		9.5196		7.5721

		9.5203		7.5726

		9.5192		7.5901

		9.5193		7.6643

		9.52		7.7623

		9.5196		7.8271

		9.5195		7.8268

		9.5198		7.827

		9.519		7.8305

		9.5195		7.8926

		9.5198		8.0189

		9.5196		8.049

		9.5195		8.0484

		9.5201		8.0479

		9.5195		8.0957

		9.519		8.2089

		9.5196		8.2753

		9.5196		8.2748

		9.52		8.2748

		9.519		8.2774

		9.5193		8.3233

		9.519		8.4474

		9.519		8.4662

		9.5189		8.4659

		9.5193		8.4665

		9.5192		8.4672

		9.5189		8.4805

		9.5183		8.4907

		9.5186		8.495

		9.5187		8.5039

		9.5192		8.5064

		9.5195		8.5109

		9.5192		8.5107

		9.5195		8.522

		9.5192		8.5251

		9.5195		8.5251

		9.5186		8.5234

		9.519		8.5248

		9.519		8.5248

		9.5187		8.5241

		9.5193		8.5252

		9.5187		8.5238

		9.5198		8.5254

		9.5189		8.5243

		9.5198		8.5252

		9.5196		8.5261

		9.5201		8.5261

		9.5192		8.5257

		9.5195		8.526

		9.519		8.5249

		9.5195		8.5252

		9.519		8.5252

		9.5198		8.5255

		9.519		8.5254

		9.519		8.5251

		9.5195		8.5254

		9.5195		8.5585

		9.52		8.6468

		9.519		8.6862

		9.5201		8.6867

		9.5196		8.6864

		9.5192		8.6864

		9.5198		8.7237

		9.5193		8.8435

		9.519		8.9235

		9.5198		8.9242

		9.5196		8.9238

		9.5193		8.9427

		9.5195		9.0245

		9.519		9.0907

		9.519		9.0904

		9.5192		9.0909

		9.5192		9.0974

		9.519		9.097

		9.5195		9.1064

		9.5192		9.1714

		9.5184		9.2618

		9.5189		9.2627

		9.5189		9.263

		9.519		9.2625

		9.5195		9.2653

		9.5189		9.3158

		9.5187		9.3243

		9.519		9.3248

		9.519		9.3257

		9.5192		9.3252

		9.5189		9.3248

		9.5186		9.3245

		9.5198		9.3256

		9.5195		9.3294

		9.5192		9.371

		9.519		9.3834

		9.5184		9.3939

		9.5192		9.4011

		9.5187		9.4083

		9.5183		9.4153

		9.5187		9.4368

		9.5183		9.4444

		9.5186		9.4539

		9.5183		9.4624

		9.5189		9.4627

		9.5189		9.4661

		9.5192		9.4745

		9.5187		9.4734

		9.5189		9.4736

		9.5189		9.474

		9.5186		9.474

		9.5189		9.474

		9.519		9.4742

		9.5187		9.4739

		9.5189		9.474

		9.5186		9.4731

		9.5189		9.4733

		9.5184		9.4731

		9.5186		9.4734

		9.5187		9.474

		9.5183		9.473

		9.518		9.4725

		9.5184		9.4736

		9.518		9.4725

		9.5181		9.4728

		9.5174		9.4719

		9.518		9.4728

		9.518		9.4728

		9.518		9.473

		9.5181		9.4726

		9.5178		9.4726

		9.5178		9.4728

		9.5183		9.4736

		9.5183		9.4726

		9.518		9.4722

		9.5178		9.4717

		9.5178		9.4719

		9.5177		9.4719

		9.5167		9.4714

		9.5174		9.472

		9.5177		9.4719

		9.5174		9.471

		9.5174		9.471

		9.5171		9.4746

		9.518		9.476

		9.5175		9.4788

		9.5177		9.4792

		9.5174		9.4791

		9.5174		9.4792

		9.5177		9.4789

		9.5177		9.4795

		9.5174		9.4783

		9.518		9.4795

		9.5177		9.4795

		9.518		9.4801

		9.5181		9.4801

		9.5178		9.4803

		9.5183		9.4806

		9.5175		9.48

		9.518		9.481

		9.5178		9.481

		9.518		9.4809

		9.5183		9.4807

		9.5178		9.4803

		9.5183		9.481

		9.5181		9.4807

		9.5183		9.4813

		9.5177		9.4804

		9.5183		9.4812

		9.518		9.481

		9.5183		9.4807

		9.518		9.481

		9.5186		9.4813

		9.5184		9.4812

		9.5177		9.4806

		9.5184		9.4813

		9.5186		9.482

		9.5198		9.4839

		9.5187		9.4817

		9.5175		9.4807

		9.5183		9.4817

		9.5181		9.4813

		9.518		9.481

		9.5183		9.4812

		9.5186		9.481

		9.5178		9.481

		9.5174		9.4803

		9.5174		9.4801

		9.5174		9.4801

		9.5171		9.4795

		9.5183		9.4807

		9.518		9.4807

		9.5175		9.4803

		9.5177		9.4801

		9.5177		9.4801

		9.5174		9.4795

		9.5169		9.4789

		9.5175		9.4794

		9.5174		9.48

		9.5178		9.4801

		9.5171		9.4792

		9.5183		9.4803

		9.5177		9.48

		9.5174		9.4804

		9.5175		9.48

		9.5186		9.4807

		9.5183		9.481

		9.5177		9.4804

		9.5183		9.4815
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Angle (degrees)

Potentiometer  (V)

Potentiometer Calibration for 10 Volt Input

y = 2.75E-04 * x + 4.69E-03
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calibration results

voltage

steering angle

Steering calibration

-541.03

-433.03

-325.03

-217.03
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-1.03
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322.97
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538.97



calibration

		

		Input Voltage		Output Voltage				Equivalent Resistor

		CH01-0-0		CH01-0-1								Potentiometer				Output		Output/Input		Output for		Interpolation		Interpolation						Steer wheel

		*V		V				Ohms				Revs		degrees						10 V input				error						degrees

		9.41E+00		6.01E-02				1.99E+02				0		0		0.0612		0.006		0.064		0.047		27.05%						-541.03

		9.52E+00		6.27E-02				1.99E+02				1		360		0.994		0.104		1.044		1.037		0.70%						-433.03

		9.52E+00		6.26E-02				1.99E+02				2		720		1.93		0.203		2.028		2.027		0.03%						-325.03

		9.52E+00		6.32E-02				1.99E+02				3		1080		2.86		0.300		3.004		3.017		-0.41%						-217.03

		9.52E+00		6.23E-02				1.99E+02				4		1440		3.8		0.399		3.992		4.007		-0.37%						-109.03

		9.52E+00		6.21E-02				1.99E+02				5		1800		4.73		0.497		4.969		4.997		-0.56%						-1.03

		9.52E+00		6.24E-02				1.99E+02				6		2160		5.68		0.597		5.967		5.987		-0.33%						106.97

		9.52E+00		6.24E-02				1.99E+02				7		2520		6.63		0.696		6.965		6.977		-0.17%						214.97

		9.52E+00		6.24E-02				1.99E+02				8		2880		7.57		0.795		7.952		7.967		-0.18%						322.97

		9.52E+00		6.26E-02				1.99E+02				9		3240		8.53		0.896		8.961		8.957		0.05%						430.97

		9.52E+00		6.24E-02				1.99E+02				10		3600		9.47		0.995		9.948		9.947		0.02%						538.97

		9.52E+00		6.24E-02				1.99E+02

		9.52E+00		6.26E-02				1.99E+02

		9.52E+00		6.30E-02				1.99E+02

		9.52E+00		6.27E-02				1.99E+02				Input Mean Value

		9.52E+00		6.27E-02				1.99E+02				9.52E+00

		9.52E+00		6.27E-02				1.99E+02

		9.52E+00		6.27E-02				1.99E+02

		9.52E+00		6.27E-02				1.99E+02

		9.52E+00		6.20E-02				1.99E+02

		9.52E+00		6.23E-02				1.99E+02

		9.52E+00		6.20E-02				1.99E+02

		9.52E+00		6.18E-02				1.99E+02

		9.52E+00		6.18E-02				1.99E+02

		9.52E+00		6.20E-02				1.99E+02

		9.52E+00		6.21E-02				1.99E+02

		9.52E+00		6.12E-02				1.99E+02

		9.52E+00		6.18E-02				1.99E+02

		9.52E+00		6.13E-02				1.99E+02

		9.52E+00		6.15E-02				1.99E+02

		9.52E+00		6.21E-02				1.99E+02

		9.52E+00		6.00E-02				1.99E+02

		9.52E+00		6.09E-02				1.99E+02

		9.52E+00		6.12E-02				1.99E+02

		9.52E+00		6.13E-02				1.99E+02

		9.52E+00		6.10E-02				1.99E+02

		9.52E+00		6.15E-02				1.99E+02

		9.52E+00		6.20E-02				1.99E+02

		9.52E+00		6.44E-02				1.99E+02

		9.52E+00		7.80E-02				1.98E+02

		9.52E+00		1.25E-01				1.97E+02

		9.52E+00		1.99E-01				1.96E+02

		9.52E+00		2.06E-01				1.96E+02

		9.52E+00		2.06E-01				1.96E+02

		9.52E+00		2.11E-01				1.96E+02

		9.52E+00		2.89E-01				1.94E+02

		9.52E+00		3.74E-01				1.92E+02

		9.52E+00		3.74E-01				1.92E+02

		9.52E+00		3.74E-01				1.92E+02

		9.52E+00		3.83E-01				1.92E+02

		9.52E+00		4.96E-01				1.90E+02

		9.52E+00		5.52E-01				1.88E+02

		9.52E+00		5.52E-01				1.88E+02

		9.52E+00		5.53E-01				1.88E+02

		9.52E+00		6.12E-01				1.87E+02

		9.52E+00		7.05E-01				1.85E+02

		9.52E+00		7.06E-01				1.85E+02

		9.52E+00		7.05E-01				1.85E+02

		9.52E+00		7.23E-01				1.85E+02

		9.52E+00		8.06E-01				1.83E+02

		9.52E+00		8.42E-01				1.82E+02

		9.52E+00		8.42E-01				1.82E+02

		9.52E+00		8.42E-01				1.82E+02

		9.52E+00		8.56E-01				1.82E+02

		9.52E+00		8.74E-01				1.82E+02

		9.52E+00		8.86E-01				1.81E+02

		9.52E+00		8.90E-01				1.81E+02

		9.52E+00		9.14E-01				1.81E+02

		9.52E+00		9.38E-01				1.80E+02

		9.52E+00		9.46E-01				1.80E+02

		9.52E+00		9.56E-01				1.80E+02

		9.52E+00		9.74E-01				1.80E+02

		9.52E+00		9.93E-01				1.79E+02

		9.52E+00		9.92E-01				1.79E+02

		9.52E+00		9.92E-01				1.79E+02

		9.52E+00		9.93E-01				1.79E+02

		9.52E+00		9.92E-01				1.79E+02

		9.52E+00		9.92E-01				1.79E+02

		9.52E+00		9.93E-01				1.79E+02

		9.52E+00		9.92E-01				1.79E+02

		9.52E+00		9.92E-01				1.79E+02

		9.52E+00		9.93E-01				1.79E+02

		9.52E+00		9.92E-01				1.79E+02

		9.52E+00		9.92E-01				1.79E+02

		9.52E+00		9.93E-01				1.79E+02

		9.52E+00		9.93E-01				1.79E+02

		9.52E+00		9.93E-01				1.79E+02

		9.52E+00		9.93E-01				1.79E+02

		9.52E+00		9.93E-01				1.79E+02

		9.52E+00		9.93E-01				1.79E+02

		9.52E+00		9.93E-01				1.79E+02

		9.52E+00		9.93E-01				1.79E+02

		9.52E+00		9.93E-01				1.79E+02

		9.52E+00		9.94E-01				1.79E+02

		9.52E+00		9.92E-01				1.79E+02

		9.52E+00		9.93E-01				1.79E+02

		9.52E+00		9.92E-01				1.79E+02

		9.52E+00		9.93E-01				1.79E+02

		9.52E+00		9.94E-01				1.79E+02

		9.52E+00		9.94E-01				1.79E+02

		9.52E+00		9.94E-01				1.79E+02

		9.52E+00		9.94E-01				1.79E+02

		9.52E+00		9.94E-01				1.79E+02

		9.52E+00		9.94E-01				1.79E+02

		9.52E+00		9.94E-01				1.79E+02

		9.52E+00		9.94E-01				1.79E+02

		9.52E+00		9.93E-01				1.79E+02

		9.52E+00		9.92E-01				1.79E+02

		9.52E+00		9.93E-01				1.79E+02

		9.52E+00		9.93E-01				1.79E+02

		9.52E+00		9.93E-01				1.79E+02

		9.52E+00		9.93E-01				1.79E+02

		9.52E+00		9.97E-01				1.79E+02

		9.52E+00		1.04E+00				1.78E+02

		9.52E+00		1.13E+00				1.76E+02

		9.52E+00		1.24E+00				1.74E+02

		9.52E+00		1.26E+00				1.73E+02

		9.52E+00		1.26E+00				1.73E+02

		9.52E+00		1.26E+00				1.73E+02

		9.52E+00		1.29E+00				1.73E+02

		9.52E+00		1.40E+00				1.71E+02

		9.52E+00		1.52E+00				1.68E+02

		9.52E+00		1.52E+00				1.68E+02

		9.52E+00		1.52E+00				1.68E+02

		9.52E+00		1.52E+00				1.68E+02

		9.52E+00		1.57E+00				1.67E+02

		9.52E+00		1.68E+00				1.65E+02

		9.52E+00		1.73E+00				1.64E+02

		9.52E+00		1.73E+00				1.64E+02

		9.52E+00		1.73E+00				1.64E+02

		9.52E+00		1.76E+00				1.63E+02

		9.52E+00		1.80E+00				1.62E+02

		9.52E+00		1.86E+00				1.61E+02

		9.52E+00		1.88E+00				1.60E+02

		9.52E+00		1.90E+00				1.60E+02

		9.52E+00		1.90E+00				1.60E+02

		9.52E+00		1.90E+00				1.60E+02

		9.52E+00		1.90E+00				1.60E+02

		9.52E+00		1.92E+00				1.60E+02

		9.52E+00		1.98E+00				1.58E+02

		9.52E+00		1.98E+00				1.58E+02

		9.52E+00		1.96E+00				1.59E+02

		9.52E+00		1.95E+00				1.59E+02

		9.52E+00		1.95E+00				1.59E+02

		9.52E+00		1.94E+00				1.59E+02

		9.52E+00		1.94E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.94E+00				1.59E+02

		9.52E+00		1.99E+00				1.58E+02

		9.52E+00		2.07E+00				1.57E+02

		9.52E+00		2.14E+00				1.55E+02

		9.52E+00		2.14E+00				1.55E+02

		9.52E+00		2.14E+00				1.55E+02

		9.52E+00		2.14E+00				1.55E+02

		9.52E+00		2.17E+00				1.54E+02

		9.52E+00		2.24E+00				1.53E+02

		9.52E+00		2.41E+00				1.49E+02

		9.52E+00		2.41E+00				1.49E+02

		9.52E+00		2.41E+00				1.49E+02

		9.52E+00		2.41E+00				1.49E+02

		9.52E+00		2.41E+00				1.49E+02

		9.52E+00		2.49E+00				1.48E+02

		9.52E+00		2.62E+00				1.45E+02

		9.52E+00		2.61E+00				1.45E+02

		9.52E+00		2.61E+00				1.45E+02

		9.52E+00		2.62E+00				1.45E+02

		9.52E+00		2.62E+00				1.45E+02

		9.52E+00		2.63E+00				1.45E+02

		9.52E+00		2.70E+00				1.43E+02

		9.52E+00		2.82E+00				1.41E+02

		9.52E+00		2.83E+00				1.40E+02

		9.52E+00		2.84E+00				1.40E+02

		9.52E+00		2.84E+00				1.40E+02

		9.52E+00		2.84E+00				1.40E+02

		9.52E+00		2.84E+00				1.40E+02

		9.52E+00		2.84E+00				1.40E+02

		9.52E+00		2.84E+00				1.40E+02

		9.52E+00		2.85E+00				1.40E+02

		9.52E+00		2.85E+00				1.40E+02

		9.52E+00		2.85E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.89E+00				1.39E+02

		9.52E+00		2.96E+00				1.38E+02

		9.52E+00		3.12E+00				1.35E+02

		9.52E+00		3.24E+00				1.32E+02

		9.52E+00		3.24E+00				1.32E+02

		9.52E+00		3.24E+00				1.32E+02

		9.52E+00		3.24E+00				1.32E+02

		9.52E+00		3.26E+00				1.31E+02

		9.52E+00		3.31E+00				1.30E+02

		9.52E+00		3.45E+00				1.27E+02

		9.52E+00		3.48E+00				1.27E+02

		9.52E+00		3.48E+00				1.27E+02

		9.52E+00		3.48E+00				1.27E+02

		9.52E+00		3.50E+00				1.26E+02

		9.52E+00		3.59E+00				1.25E+02

		9.52E+00		3.70E+00				1.22E+02

		9.52E+00		3.71E+00				1.22E+02

		9.52E+00		3.71E+00				1.22E+02

		9.52E+00		3.71E+00				1.22E+02

		9.52E+00		3.71E+00				1.22E+02

		9.52E+00		3.71E+00				1.22E+02

		9.52E+00		3.72E+00				1.22E+02

		9.52E+00		3.73E+00				1.22E+02

		9.52E+00		3.75E+00				1.21E+02

		9.52E+00		3.76E+00				1.21E+02

		9.52E+00		3.76E+00				1.21E+02

		9.52E+00		3.77E+00				1.21E+02

		9.52E+00		3.78E+00				1.21E+02

		9.52E+00		3.78E+00				1.21E+02

		9.52E+00		3.78E+00				1.21E+02

		9.52E+00		3.78E+00				1.21E+02

		9.52E+00		3.79E+00				1.20E+02

		9.52E+00		3.79E+00				1.20E+02

		9.52E+00		3.79E+00				1.20E+02

		9.52E+00		3.79E+00				1.20E+02

		9.52E+00		3.81E+00				1.20E+02

		9.52E+00		3.81E+00				1.20E+02

		9.52E+00		3.81E+00				1.20E+02

		9.52E+00		3.81E+00				1.20E+02

		9.52E+00		3.81E+00				1.20E+02

		9.52E+00		3.79E+00				1.20E+02

		9.52E+00		3.79E+00				1.20E+02

		9.52E+00		3.79E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.81E+00				1.20E+02

		9.52E+00		3.85E+00				1.19E+02

		9.52E+00		3.94E+00				1.17E+02

		9.52E+00		4.07E+00				1.15E+02

		9.52E+00		4.07E+00				1.14E+02

		9.52E+00		4.07E+00				1.14E+02

		9.52E+00		4.07E+00				1.14E+02

		9.52E+00		4.13E+00				1.13E+02

		9.52E+00		4.32E+00				1.09E+02

		9.52E+00		4.34E+00				1.09E+02

		9.52E+00		4.34E+00				1.09E+02

		9.52E+00		4.34E+00				1.09E+02

		9.52E+00		4.36E+00				1.08E+02

		9.52E+00		4.44E+00				1.07E+02

		9.52E+00		4.59E+00				1.04E+02

		9.52E+00		4.59E+00				1.04E+02

		9.52E+00		4.59E+00				1.04E+02

		9.52E+00		4.59E+00				1.04E+02

		9.52E+00		4.60E+00				1.03E+02

		9.52E+00		4.62E+00				1.03E+02

		9.52E+00		4.63E+00				1.03E+02

		9.52E+00		4.67E+00				1.02E+02

		9.52E+00		4.67E+00				1.02E+02

		9.52E+00		4.78E+00				9.95E+01

		9.52E+00		4.77E+00				9.97E+01

		9.52E+00		4.75E+00				1.00E+02

		9.52E+00		4.74E+00				1.00E+02

		9.52E+00		4.74E+00				1.00E+02

		9.52E+00		4.74E+00				1.00E+02

		9.52E+00		4.74E+00				1.00E+02

		9.52E+00		4.74E+00				1.00E+02

		9.52E+00		4.74E+00				1.00E+02

		9.52E+00		4.74E+00				1.00E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.74E+00				1.00E+02

		9.52E+00		4.79E+00				9.94E+01

		9.52E+00		4.88E+00				9.74E+01

		9.52E+00		4.96E+00				9.58E+01

		9.52E+00		5.06E+00				9.37E+01

		9.52E+00		5.06E+00				9.37E+01

		9.52E+00		5.06E+00				9.37E+01

		9.52E+00		5.06E+00				9.37E+01

		9.52E+00		5.08E+00				9.32E+01

		9.52E+00		5.18E+00				9.13E+01

		9.52E+00		5.35E+00				8.76E+01

		9.52E+00		5.35E+00				8.76E+01

		9.52E+00		5.35E+00				8.76E+01

		9.52E+00		5.35E+00				8.76E+01

		9.52E+00		5.39E+00				8.68E+01

		9.52E+00		5.44E+00				8.56E+01

		9.52E+00		5.48E+00				8.48E+01

		9.52E+00		5.51E+00				8.42E+01

		9.52E+00		5.54E+00				8.37E+01

		9.52E+00		5.54E+00				8.37E+01

		9.52E+00		5.61E+00				8.21E+01

		9.52E+00		5.65E+00				8.12E+01

		9.52E+00		5.65E+00				8.12E+01

		9.52E+00		5.65E+00				8.12E+01

		9.52E+00		5.65E+00				8.12E+01

		9.52E+00		5.65E+00				8.12E+01

		9.52E+00		5.66E+00				8.12E+01

		9.52E+00		5.66E+00				8.11E+01

		9.52E+00		5.66E+00				8.10E+01

		9.52E+00		5.67E+00				8.10E+01

		9.52E+00		5.67E+00				8.09E+01

		9.52E+00		5.67E+00				8.08E+01

		9.52E+00		5.68E+00				8.07E+01

		9.52E+00		5.68E+00				8.07E+01

		9.52E+00		5.67E+00				8.08E+01

		9.52E+00		5.67E+00				8.08E+01

		9.52E+00		5.67E+00				8.08E+01

		9.52E+00		5.67E+00				8.08E+01

		9.52E+00		5.67E+00				8.08E+01

		9.52E+00		5.67E+00				8.08E+01

		9.52E+00		5.68E+00				8.07E+01

		9.52E+00		5.68E+00				8.07E+01

		9.52E+00		5.68E+00				8.07E+01

		9.52E+00		5.68E+00				8.07E+01

		9.52E+00		5.68E+00				8.07E+01

		9.52E+00		5.68E+00				8.07E+01

		9.52E+00		5.68E+00				8.07E+01

		9.52E+00		5.68E+00				8.07E+01

		9.52E+00		5.68E+00				8.07E+01

		9.52E+00		5.68E+00				8.07E+01

		9.52E+00		5.68E+00				8.07E+01

		9.52E+00		5.68E+00				8.07E+01

		9.52E+00		5.68E+00				8.07E+01

		9.52E+00		5.68E+00				8.07E+01

		9.52E+00		5.68E+00				8.07E+01

		9.52E+00		5.68E+00				8.07E+01

		9.52E+00		5.75E+00				7.92E+01

		9.52E+00		5.87E+00				7.67E+01

		9.52E+00		5.96E+00				7.48E+01

		9.52E+00		5.96E+00				7.48E+01

		9.52E+00		5.96E+00				7.48E+01

		9.52E+00		5.96E+00				7.48E+01

		9.52E+00		5.97E+00				7.45E+01

		9.52E+00		6.08E+00				7.22E+01

		9.52E+00		6.21E+00				6.95E+01

		9.52E+00		6.21E+00				6.95E+01

		9.52E+00		6.21E+00				6.95E+01

		9.52E+00		6.22E+00				6.93E+01

		9.52E+00		6.29E+00				6.78E+01

		9.52E+00		6.41E+00				6.52E+01

		9.52E+00		6.45E+00				6.44E+01

		9.52E+00		6.45E+00				6.44E+01

		9.52E+00		6.45E+00				6.44E+01

		9.52E+00		6.45E+00				6.44E+01

		9.52E+00		6.48E+00				6.38E+01

		9.52E+00		6.50E+00				6.33E+01

		9.52E+00		6.53E+00				6.29E+01

		9.52E+00		6.55E+00				6.23E+01

		9.52E+00		6.57E+00				6.20E+01

		9.52E+00		6.57E+00				6.20E+01

		9.52E+00		6.58E+00				6.17E+01

		9.52E+00		6.60E+00				6.14E+01

		9.52E+00		6.60E+00				6.13E+01

		9.52E+00		6.60E+00				6.13E+01

		9.52E+00		6.61E+00				6.11E+01

		9.52E+00		6.62E+00				6.10E+01

		9.52E+00		6.62E+00				6.10E+01

		9.52E+00		6.62E+00				6.10E+01

		9.52E+00		6.62E+00				6.08E+01

		9.52E+00		6.62E+00				6.08E+01

		9.52E+00		6.62E+00				6.08E+01

		9.52E+00		6.63E+00				6.08E+01

		9.52E+00		6.62E+00				6.08E+01

		9.52E+00		6.63E+00				6.08E+01

		9.52E+00		6.63E+00				6.08E+01

		9.52E+00		6.63E+00				6.08E+01

		9.52E+00		6.63E+00				6.08E+01

		9.52E+00		6.63E+00				6.08E+01

		9.52E+00		6.63E+00				6.08E+01

		9.52E+00		6.63E+00				6.08E+01

		9.52E+00		6.63E+00				6.08E+01

		9.52E+00		6.63E+00				6.08E+01

		9.52E+00		6.63E+00				6.08E+01

		9.52E+00		6.63E+00				6.08E+01

		9.52E+00		6.63E+00				6.08E+01

		9.52E+00		6.63E+00				6.08E+01

		9.52E+00		6.63E+00				6.08E+01

		9.52E+00		6.63E+00				6.08E+01

		9.52E+00		6.63E+00				6.08E+01

		9.52E+00		6.63E+00				6.08E+01

		9.52E+00		6.63E+00				6.08E+01

		9.52E+00		6.63E+00				6.08E+01

		9.52E+00		6.63E+00				6.08E+01

		9.52E+00		6.63E+00				6.08E+01

		9.52E+00		6.63E+00				6.08E+01

		9.52E+00		6.65E+00				6.02E+01

		9.52E+00		6.76E+00				5.81E+01

		9.52E+00		6.87E+00				5.56E+01

		9.52E+00		6.90E+00				5.51E+01

		9.52E+00		6.90E+00				5.51E+01

		9.52E+00		6.90E+00				5.50E+01

		9.52E+00		6.95E+00				5.41E+01

		9.52E+00		7.11E+00				5.06E+01

		9.52E+00		7.16E+00				4.95E+01

		9.52E+00		7.16E+00				4.95E+01

		9.52E+00		7.16E+00				4.95E+01

		9.52E+00		7.18E+00				4.91E+01

		9.52E+00		7.21E+00				4.85E+01

		9.52E+00		7.28E+00				4.71E+01

		9.52E+00		7.37E+00				4.52E+01

		9.52E+00		7.37E+00				4.52E+01

		9.52E+00		7.37E+00				4.52E+01

		9.52E+00		7.37E+00				4.52E+01

		9.52E+00		7.40E+00				4.45E+01

		9.52E+00		7.44E+00				4.37E+01

		9.52E+00		7.53E+00				4.18E+01

		9.52E+00		7.53E+00				4.17E+01

		9.52E+00		7.53E+00				4.18E+01

		9.52E+00		7.53E+00				4.17E+01

		9.52E+00		7.53E+00				4.17E+01

		9.52E+00		7.54E+00				4.16E+01

		9.52E+00		7.55E+00				4.14E+01

		9.52E+00		7.55E+00				4.14E+01

		9.52E+00		7.55E+00				4.14E+01

		9.52E+00		7.55E+00				4.13E+01

		9.52E+00		7.55E+00				4.13E+01

		9.52E+00		7.56E+00				4.11E+01

		9.52E+00		7.56E+00				4.11E+01

		9.52E+00		7.56E+00				4.11E+01

		9.52E+00		7.57E+00				4.10E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.59E+00				4.05E+01

		9.52E+00		7.66E+00				3.90E+01

		9.52E+00		7.76E+00				3.69E+01

		9.52E+00		7.83E+00				3.56E+01

		9.52E+00		7.83E+00				3.56E+01

		9.52E+00		7.83E+00				3.56E+01

		9.52E+00		7.83E+00				3.55E+01

		9.52E+00		7.89E+00				3.42E+01

		9.52E+00		8.02E+00				3.15E+01

		9.52E+00		8.05E+00				3.09E+01

		9.52E+00		8.05E+00				3.09E+01

		9.52E+00		8.05E+00				3.09E+01

		9.52E+00		8.10E+00				2.99E+01

		9.52E+00		8.21E+00				2.75E+01

		9.52E+00		8.28E+00				2.61E+01

		9.52E+00		8.27E+00				2.62E+01

		9.52E+00		8.27E+00				2.62E+01

		9.52E+00		8.28E+00				2.61E+01

		9.52E+00		8.32E+00				2.51E+01

		9.52E+00		8.45E+00				2.25E+01

		9.52E+00		8.47E+00				2.21E+01

		9.52E+00		8.47E+00				2.21E+01

		9.52E+00		8.47E+00				2.21E+01

		9.52E+00		8.47E+00				2.21E+01

		9.52E+00		8.48E+00				2.18E+01

		9.52E+00		8.49E+00				2.16E+01

		9.52E+00		8.50E+00				2.15E+01

		9.52E+00		8.50E+00				2.13E+01

		9.52E+00		8.51E+00				2.13E+01

		9.52E+00		8.51E+00				2.12E+01

		9.52E+00		8.51E+00				2.12E+01

		9.52E+00		8.52E+00				2.10E+01

		9.52E+00		8.53E+00				2.09E+01

		9.52E+00		8.53E+00				2.09E+01

		9.52E+00		8.52E+00				2.09E+01

		9.52E+00		8.52E+00				2.09E+01

		9.52E+00		8.52E+00				2.09E+01

		9.52E+00		8.52E+00				2.09E+01

		9.52E+00		8.53E+00				2.09E+01

		9.52E+00		8.52E+00				2.09E+01

		9.52E+00		8.53E+00				2.09E+01

		9.52E+00		8.52E+00				2.09E+01

		9.52E+00		8.53E+00				2.09E+01

		9.52E+00		8.53E+00				2.09E+01

		9.52E+00		8.53E+00				2.09E+01

		9.52E+00		8.53E+00				2.09E+01

		9.52E+00		8.53E+00				2.09E+01

		9.52E+00		8.52E+00				2.09E+01

		9.52E+00		8.53E+00				2.09E+01

		9.52E+00		8.53E+00				2.09E+01

		9.52E+00		8.53E+00				2.09E+01

		9.52E+00		8.53E+00				2.09E+01

		9.52E+00		8.53E+00				2.09E+01

		9.52E+00		8.53E+00				2.09E+01

		9.52E+00		8.56E+00				2.02E+01

		9.52E+00		8.65E+00				1.83E+01

		9.52E+00		8.69E+00				1.75E+01

		9.52E+00		8.69E+00				1.75E+01

		9.52E+00		8.69E+00				1.75E+01

		9.52E+00		8.69E+00				1.75E+01

		9.52E+00		8.72E+00				1.67E+01

		9.52E+00		8.84E+00				1.42E+01

		9.52E+00		8.92E+00				1.25E+01

		9.52E+00		8.92E+00				1.25E+01

		9.52E+00		8.92E+00				1.25E+01

		9.52E+00		8.94E+00				1.21E+01

		9.52E+00		9.02E+00				1.04E+01

		9.52E+00		9.09E+00				9.00E+00

		9.52E+00		9.09E+00				9.01E+00

		9.52E+00		9.09E+00				9.00E+00

		9.52E+00		9.10E+00				8.86E+00

		9.52E+00		9.10E+00				8.87E+00

		9.52E+00		9.11E+00				8.68E+00

		9.52E+00		9.17E+00				7.31E+00

		9.52E+00		9.26E+00				5.39E+00

		9.52E+00		9.26E+00				5.38E+00

		9.52E+00		9.26E+00				5.38E+00

		9.52E+00		9.26E+00				5.39E+00

		9.52E+00		9.27E+00				5.34E+00

		9.52E+00		9.32E+00				4.27E+00

		9.52E+00		9.32E+00				4.08E+00

		9.52E+00		9.32E+00				4.08E+00

		9.52E+00		9.33E+00				4.06E+00

		9.52E+00		9.33E+00				4.08E+00

		9.52E+00		9.32E+00				4.08E+00

		9.52E+00		9.32E+00				4.08E+00

		9.52E+00		9.33E+00				4.08E+00

		9.52E+00		9.33E+00				3.99E+00

		9.52E+00		9.37E+00				3.11E+00

		9.52E+00		9.38E+00				2.85E+00

		9.52E+00		9.39E+00				2.62E+00

		9.52E+00		9.40E+00				2.48E+00

		9.52E+00		9.41E+00				2.32E+00

		9.52E+00		9.42E+00				2.16E+00

		9.52E+00		9.44E+00				1.72E+00

		9.52E+00		9.44E+00				1.55E+00

		9.52E+00		9.45E+00				1.36E+00

		9.52E+00		9.46E+00				1.17E+00

		9.52E+00		9.46E+00				1.18E+00

		9.52E+00		9.47E+00				1.11E+00

		9.52E+00		9.47E+00				9.39E-01

		9.52E+00		9.47E+00				9.52E-01

		9.52E+00		9.47E+00				9.52E-01

		9.52E+00		9.47E+00				9.43E-01

		9.52E+00		9.47E+00				9.37E-01

		9.52E+00		9.47E+00				9.43E-01

		9.52E+00		9.47E+00				9.41E-01
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		9.5186		6.4544

		9.5187		6.4546

		9.5186		6.4546

		9.5189		6.4549

		9.5178		6.4828

		9.5183		6.5049

		9.5186		6.5266

		9.519		6.5519

		9.5178		6.566

		9.5186		6.5702

		9.5186		6.5812

		9.5183		6.5951

		9.5181		6.5988

		9.5175		6.6011

		9.518		6.6096

		9.5183		6.6169

		9.5183		6.6174

		9.5186		6.6172

		9.5181		6.6239

		9.5181		6.6244

		9.5189		6.6249

		9.5189		6.625

		9.5184		6.6249

		9.5195		6.6253

		9.5189		6.6256

		9.5192		6.6262

		9.5189		6.6259

		9.5187		6.6258

		9.519		6.6264

		9.5189		6.6261

		9.5193		6.6262

		9.5183		6.6256

		9.5192		6.6262

		9.5189		6.6264

		9.5192		6.6264

		9.5195		6.6267

		9.5192		6.6261

		9.5198		6.6268

		9.5186		6.6255

		9.519		6.6261

		9.5192		6.6264

		9.5189		6.6255

		9.5189		6.6255

		9.519		6.6258

		9.5186		6.6252

		9.519		6.6519

		9.5195		6.7561

		9.5192		6.871

		9.5189		6.898

		9.5196		6.8986

		9.5193		6.9001

		9.5195		6.9453

		9.5193		7.1109

		9.5196		7.1635

		9.52		7.1643

		9.5195		7.164

		9.5198		7.1826

		9.5198		7.2113

		9.5198		7.279

		9.5198		7.3686

		9.5195		7.3684

		9.5196		7.3683

		9.519		7.3674

		9.5198		7.4012

		9.5198		7.4383

		9.52		7.5317

		9.5198		7.5328

		9.52		7.5326

		9.5198		7.5326

		9.5193		7.5325

		9.5201		7.5404

		9.5195		7.5506

		9.5192		7.5506

		9.5195		7.5509

		9.52		7.5543

		9.5192		7.5538

		9.5195		7.5615

		9.5195		7.5615

		9.5196		7.5618

		9.5192		7.5688

		9.5193		7.5721

		9.5196		7.5724

		9.5193		7.5718

		9.5192		7.5721

		9.5187		7.5717

		9.5187		7.5709

		9.5189		7.5708

		9.5189		7.5708

		9.5187		7.5706

		9.5184		7.5703

		9.5186		7.5705

		9.5184		7.5703

		9.5189		7.5709

		9.5192		7.5712

		9.5187		7.5703

		9.5192		7.5712

		9.5186		7.5706

		9.5189		7.5714

		9.5192		7.5717

		9.5193		7.5718

		9.5193		7.5721

		9.5193		7.5717

		9.5195		7.5721

		9.5195		7.5724

		9.5195		7.5726

		9.5196		7.572

		9.5201		7.5723

		9.5198		7.5729

		9.5196		7.5727

		9.5196		7.5721

		9.5203		7.5726

		9.5192		7.5901

		9.5193		7.6643

		9.52		7.7623

		9.5196		7.8271

		9.5195		7.8268

		9.5198		7.827

		9.519		7.8305

		9.5195		7.8926

		9.5198		8.0189

		9.5196		8.049

		9.5195		8.0484

		9.5201		8.0479

		9.5195		8.0957

		9.519		8.2089

		9.5196		8.2753

		9.5196		8.2748

		9.52		8.2748

		9.519		8.2774

		9.5193		8.3233

		9.519		8.4474

		9.519		8.4662

		9.5189		8.4659

		9.5193		8.4665

		9.5192		8.4672

		9.5189		8.4805

		9.5183		8.4907

		9.5186		8.495

		9.5187		8.5039

		9.5192		8.5064

		9.5195		8.5109

		9.5192		8.5107

		9.5195		8.522

		9.5192		8.5251

		9.5195		8.5251

		9.5186		8.5234

		9.519		8.5248

		9.519		8.5248

		9.5187		8.5241

		9.5193		8.5252

		9.5187		8.5238

		9.5198		8.5254

		9.5189		8.5243

		9.5198		8.5252

		9.5196		8.5261

		9.5201		8.5261

		9.5192		8.5257

		9.5195		8.526

		9.519		8.5249

		9.5195		8.5252

		9.519		8.5252

		9.5198		8.5255

		9.519		8.5254

		9.519		8.5251

		9.5195		8.5254

		9.5195		8.5585

		9.52		8.6468

		9.519		8.6862

		9.5201		8.6867

		9.5196		8.6864

		9.5192		8.6864

		9.5198		8.7237

		9.5193		8.8435

		9.519		8.9235

		9.5198		8.9242

		9.5196		8.9238

		9.5193		8.9427

		9.5195		9.0245

		9.519		9.0907

		9.519		9.0904

		9.5192		9.0909

		9.5192		9.0974

		9.519		9.097

		9.5195		9.1064

		9.5192		9.1714

		9.5184		9.2618

		9.5189		9.2627

		9.5189		9.263

		9.519		9.2625

		9.5195		9.2653

		9.5189		9.3158

		9.5187		9.3243

		9.519		9.3248

		9.519		9.3257

		9.5192		9.3252

		9.5189		9.3248

		9.5186		9.3245

		9.5198		9.3256

		9.5195		9.3294

		9.5192		9.371

		9.519		9.3834

		9.5184		9.3939

		9.5192		9.4011

		9.5187		9.4083

		9.5183		9.4153

		9.5187		9.4368

		9.5183		9.4444

		9.5186		9.4539

		9.5183		9.4624

		9.5189		9.4627

		9.5189		9.4661

		9.5192		9.4745

		9.5187		9.4734

		9.5189		9.4736

		9.5189		9.474

		9.5186		9.474

		9.5189		9.474

		9.519		9.4742

		9.5187		9.4739

		9.5189		9.474

		9.5186		9.4731

		9.5189		9.4733

		9.5184		9.4731

		9.5186		9.4734

		9.5187		9.474

		9.5183		9.473

		9.518		9.4725

		9.5184		9.4736

		9.518		9.4725

		9.5181		9.4728

		9.5174		9.4719

		9.518		9.4728

		9.518		9.4728

		9.518		9.473

		9.5181		9.4726

		9.5178		9.4726

		9.5178		9.4728

		9.5183		9.4736

		9.5183		9.4726

		9.518		9.4722

		9.5178		9.4717

		9.5178		9.4719

		9.5177		9.4719

		9.5167		9.4714

		9.5174		9.472

		9.5177		9.4719

		9.5174		9.471

		9.5174		9.471

		9.5171		9.4746

		9.518		9.476

		9.5175		9.4788

		9.5177		9.4792

		9.5174		9.4791

		9.5174		9.4792

		9.5177		9.4789

		9.5177		9.4795

		9.5174		9.4783

		9.518		9.4795

		9.5177		9.4795

		9.518		9.4801

		9.5181		9.4801

		9.5178		9.4803

		9.5183		9.4806

		9.5175		9.48

		9.518		9.481

		9.5178		9.481

		9.518		9.4809

		9.5183		9.4807

		9.5178		9.4803

		9.5183		9.481

		9.5181		9.4807

		9.5183		9.4813

		9.5177		9.4804

		9.5183		9.4812

		9.518		9.481

		9.5183		9.4807

		9.518		9.481

		9.5186		9.4813

		9.5184		9.4812

		9.5177		9.4806

		9.5184		9.4813

		9.5186		9.482

		9.5198		9.4839

		9.5187		9.4817

		9.5175		9.4807

		9.5183		9.4817

		9.5181		9.4813

		9.518		9.481

		9.5183		9.4812

		9.5186		9.481

		9.5178		9.481

		9.5174		9.4803

		9.5174		9.4801

		9.5174		9.4801

		9.5171		9.4795

		9.5183		9.4807

		9.518		9.4807

		9.5175		9.4803

		9.5177		9.4801

		9.5177		9.4801

		9.5174		9.4795

		9.5169		9.4789

		9.5175		9.4794

		9.5174		9.48

		9.5178		9.4801

		9.5171		9.4792

		9.5183		9.4803

		9.5177		9.48

		9.5174		9.4804

		9.5175		9.48

		9.5186		9.4807

		9.5183		9.481

		9.5177		9.4804

		9.5183		9.4815
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Angle (degrees)

Potentiometer  (V)

Potentiometer Calibration for 10 Volt Input

y = 2.75E-04 * x + 4.69E-03
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calibration results

voltage

steering angle

Steering calibration

-541.03

-433.03

-325.03

-217.03

-109.03

-1.03

106.97

214.97

322.97

430.97

538.97



calibration

		

		Input Voltage		Output Voltage				Equivalent Resistor

		CH01-0-0		CH01-0-1								Potentiometer				Output		Output/Input		Output for		Interpolation		Interpolation						Steer wheel

		*V		V				Ohms				Revs		degrees						10 V input				error						degrees

		9.41E+00		6.01E-02				1.99E+02				0		0		0.0612		0.006		0.064		0.047		27.05%						-541.03

		9.52E+00		6.27E-02				1.99E+02				1		360		0.994		0.104		1.044		1.037		0.70%						-433.03

		9.52E+00		6.26E-02				1.99E+02				2		720		1.93		0.203		2.028		2.027		0.03%						-325.03

		9.52E+00		6.32E-02				1.99E+02				3		1080		2.86		0.300		3.004		3.017		-0.41%						-217.03

		9.52E+00		6.23E-02				1.99E+02				4		1440		3.8		0.399		3.992		4.007		-0.37%						-109.03

		9.52E+00		6.21E-02				1.99E+02				5		1800		4.73		0.497		4.969		4.997		-0.56%						-1.03

		9.52E+00		6.24E-02				1.99E+02				6		2160		5.68		0.597		5.967		5.987		-0.33%						106.97

		9.52E+00		6.24E-02				1.99E+02				7		2520		6.63		0.696		6.965		6.977		-0.17%						214.97

		9.52E+00		6.24E-02				1.99E+02				8		2880		7.57		0.795		7.952		7.967		-0.18%						322.97

		9.52E+00		6.26E-02				1.99E+02				9		3240		8.53		0.896		8.961		8.957		0.05%						430.97

		9.52E+00		6.24E-02				1.99E+02				10		3600		9.47		0.995		9.948		9.947		0.02%						538.97

		9.52E+00		6.24E-02				1.99E+02

		9.52E+00		6.26E-02				1.99E+02

		9.52E+00		6.30E-02				1.99E+02

		9.52E+00		6.27E-02				1.99E+02				Input Mean Value

		9.52E+00		6.27E-02				1.99E+02				9.52E+00

		9.52E+00		6.27E-02				1.99E+02

		9.52E+00		6.27E-02				1.99E+02

		9.52E+00		6.27E-02				1.99E+02

		9.52E+00		6.20E-02				1.99E+02

		9.52E+00		6.23E-02				1.99E+02

		9.52E+00		6.20E-02				1.99E+02

		9.52E+00		6.18E-02				1.99E+02

		9.52E+00		6.18E-02				1.99E+02

		9.52E+00		6.20E-02				1.99E+02

		9.52E+00		6.21E-02				1.99E+02

		9.52E+00		6.12E-02				1.99E+02

		9.52E+00		6.18E-02				1.99E+02

		9.52E+00		6.13E-02				1.99E+02

		9.52E+00		6.15E-02				1.99E+02

		9.52E+00		6.21E-02				1.99E+02

		9.52E+00		6.00E-02				1.99E+02

		9.52E+00		6.09E-02				1.99E+02

		9.52E+00		6.12E-02				1.99E+02

		9.52E+00		6.13E-02				1.99E+02

		9.52E+00		6.10E-02				1.99E+02

		9.52E+00		6.15E-02				1.99E+02

		9.52E+00		6.20E-02				1.99E+02

		9.52E+00		6.44E-02				1.99E+02

		9.52E+00		7.80E-02				1.98E+02

		9.52E+00		1.25E-01				1.97E+02

		9.52E+00		1.99E-01				1.96E+02

		9.52E+00		2.06E-01				1.96E+02

		9.52E+00		2.06E-01				1.96E+02

		9.52E+00		2.11E-01				1.96E+02

		9.52E+00		2.89E-01				1.94E+02

		9.52E+00		3.74E-01				1.92E+02

		9.52E+00		3.74E-01				1.92E+02

		9.52E+00		3.74E-01				1.92E+02

		9.52E+00		3.83E-01				1.92E+02

		9.52E+00		4.96E-01				1.90E+02

		9.52E+00		5.52E-01				1.88E+02

		9.52E+00		5.52E-01				1.88E+02

		9.52E+00		5.53E-01				1.88E+02

		9.52E+00		6.12E-01				1.87E+02

		9.52E+00		7.05E-01				1.85E+02

		9.52E+00		7.06E-01				1.85E+02

		9.52E+00		7.05E-01				1.85E+02

		9.52E+00		7.23E-01				1.85E+02

		9.52E+00		8.06E-01				1.83E+02

		9.52E+00		8.42E-01				1.82E+02

		9.52E+00		8.42E-01				1.82E+02

		9.52E+00		8.42E-01				1.82E+02

		9.52E+00		8.56E-01				1.82E+02

		9.52E+00		8.74E-01				1.82E+02

		9.52E+00		8.86E-01				1.81E+02

		9.52E+00		8.90E-01				1.81E+02

		9.52E+00		9.14E-01				1.81E+02

		9.52E+00		9.38E-01				1.80E+02

		9.52E+00		9.46E-01				1.80E+02

		9.52E+00		9.56E-01				1.80E+02

		9.52E+00		9.74E-01				1.80E+02

		9.52E+00		9.93E-01				1.79E+02

		9.52E+00		9.92E-01				1.79E+02

		9.52E+00		9.92E-01				1.79E+02

		9.52E+00		9.93E-01				1.79E+02

		9.52E+00		9.92E-01				1.79E+02

		9.52E+00		9.92E-01				1.79E+02

		9.52E+00		9.93E-01				1.79E+02

		9.52E+00		9.92E-01				1.79E+02

		9.52E+00		9.92E-01				1.79E+02

		9.52E+00		9.93E-01				1.79E+02

		9.52E+00		9.92E-01				1.79E+02

		9.52E+00		9.92E-01				1.79E+02

		9.52E+00		9.93E-01				1.79E+02

		9.52E+00		9.93E-01				1.79E+02

		9.52E+00		9.93E-01				1.79E+02

		9.52E+00		9.93E-01				1.79E+02

		9.52E+00		9.93E-01				1.79E+02

		9.52E+00		9.93E-01				1.79E+02

		9.52E+00		9.93E-01				1.79E+02

		9.52E+00		9.93E-01				1.79E+02

		9.52E+00		9.93E-01				1.79E+02

		9.52E+00		9.94E-01				1.79E+02

		9.52E+00		9.92E-01				1.79E+02

		9.52E+00		9.93E-01				1.79E+02

		9.52E+00		9.92E-01				1.79E+02

		9.52E+00		9.93E-01				1.79E+02

		9.52E+00		9.94E-01				1.79E+02

		9.52E+00		9.94E-01				1.79E+02

		9.52E+00		9.94E-01				1.79E+02

		9.52E+00		9.94E-01				1.79E+02

		9.52E+00		9.94E-01				1.79E+02

		9.52E+00		9.94E-01				1.79E+02

		9.52E+00		9.94E-01				1.79E+02

		9.52E+00		9.94E-01				1.79E+02

		9.52E+00		9.93E-01				1.79E+02

		9.52E+00		9.92E-01				1.79E+02

		9.52E+00		9.93E-01				1.79E+02

		9.52E+00		9.93E-01				1.79E+02

		9.52E+00		9.93E-01				1.79E+02

		9.52E+00		9.93E-01				1.79E+02

		9.52E+00		9.97E-01				1.79E+02

		9.52E+00		1.04E+00				1.78E+02

		9.52E+00		1.13E+00				1.76E+02

		9.52E+00		1.24E+00				1.74E+02

		9.52E+00		1.26E+00				1.73E+02

		9.52E+00		1.26E+00				1.73E+02

		9.52E+00		1.26E+00				1.73E+02

		9.52E+00		1.29E+00				1.73E+02

		9.52E+00		1.40E+00				1.71E+02

		9.52E+00		1.52E+00				1.68E+02

		9.52E+00		1.52E+00				1.68E+02

		9.52E+00		1.52E+00				1.68E+02

		9.52E+00		1.52E+00				1.68E+02

		9.52E+00		1.57E+00				1.67E+02

		9.52E+00		1.68E+00				1.65E+02

		9.52E+00		1.73E+00				1.64E+02

		9.52E+00		1.73E+00				1.64E+02

		9.52E+00		1.73E+00				1.64E+02

		9.52E+00		1.76E+00				1.63E+02

		9.52E+00		1.80E+00				1.62E+02

		9.52E+00		1.86E+00				1.61E+02

		9.52E+00		1.88E+00				1.60E+02

		9.52E+00		1.90E+00				1.60E+02

		9.52E+00		1.90E+00				1.60E+02

		9.52E+00		1.90E+00				1.60E+02

		9.52E+00		1.90E+00				1.60E+02

		9.52E+00		1.92E+00				1.60E+02

		9.52E+00		1.98E+00				1.58E+02

		9.52E+00		1.98E+00				1.58E+02

		9.52E+00		1.96E+00				1.59E+02

		9.52E+00		1.95E+00				1.59E+02

		9.52E+00		1.95E+00				1.59E+02

		9.52E+00		1.94E+00				1.59E+02

		9.52E+00		1.94E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.93E+00				1.59E+02

		9.52E+00		1.94E+00				1.59E+02

		9.52E+00		1.99E+00				1.58E+02

		9.52E+00		2.07E+00				1.57E+02

		9.52E+00		2.14E+00				1.55E+02

		9.52E+00		2.14E+00				1.55E+02

		9.52E+00		2.14E+00				1.55E+02

		9.52E+00		2.14E+00				1.55E+02

		9.52E+00		2.17E+00				1.54E+02

		9.52E+00		2.24E+00				1.53E+02

		9.52E+00		2.41E+00				1.49E+02

		9.52E+00		2.41E+00				1.49E+02

		9.52E+00		2.41E+00				1.49E+02

		9.52E+00		2.41E+00				1.49E+02

		9.52E+00		2.41E+00				1.49E+02

		9.52E+00		2.49E+00				1.48E+02

		9.52E+00		2.62E+00				1.45E+02

		9.52E+00		2.61E+00				1.45E+02

		9.52E+00		2.61E+00				1.45E+02

		9.52E+00		2.62E+00				1.45E+02

		9.52E+00		2.62E+00				1.45E+02

		9.52E+00		2.63E+00				1.45E+02

		9.52E+00		2.70E+00				1.43E+02

		9.52E+00		2.82E+00				1.41E+02

		9.52E+00		2.83E+00				1.40E+02

		9.52E+00		2.84E+00				1.40E+02

		9.52E+00		2.84E+00				1.40E+02

		9.52E+00		2.84E+00				1.40E+02

		9.52E+00		2.84E+00				1.40E+02

		9.52E+00		2.84E+00				1.40E+02

		9.52E+00		2.84E+00				1.40E+02

		9.52E+00		2.85E+00				1.40E+02

		9.52E+00		2.85E+00				1.40E+02

		9.52E+00		2.85E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.86E+00				1.40E+02

		9.52E+00		2.89E+00				1.39E+02

		9.52E+00		2.96E+00				1.38E+02

		9.52E+00		3.12E+00				1.35E+02

		9.52E+00		3.24E+00				1.32E+02

		9.52E+00		3.24E+00				1.32E+02

		9.52E+00		3.24E+00				1.32E+02

		9.52E+00		3.24E+00				1.32E+02

		9.52E+00		3.26E+00				1.31E+02

		9.52E+00		3.31E+00				1.30E+02

		9.52E+00		3.45E+00				1.27E+02

		9.52E+00		3.48E+00				1.27E+02

		9.52E+00		3.48E+00				1.27E+02

		9.52E+00		3.48E+00				1.27E+02

		9.52E+00		3.50E+00				1.26E+02

		9.52E+00		3.59E+00				1.25E+02

		9.52E+00		3.70E+00				1.22E+02

		9.52E+00		3.71E+00				1.22E+02

		9.52E+00		3.71E+00				1.22E+02

		9.52E+00		3.71E+00				1.22E+02

		9.52E+00		3.71E+00				1.22E+02

		9.52E+00		3.71E+00				1.22E+02

		9.52E+00		3.72E+00				1.22E+02

		9.52E+00		3.73E+00				1.22E+02

		9.52E+00		3.75E+00				1.21E+02

		9.52E+00		3.76E+00				1.21E+02

		9.52E+00		3.76E+00				1.21E+02

		9.52E+00		3.77E+00				1.21E+02

		9.52E+00		3.78E+00				1.21E+02

		9.52E+00		3.78E+00				1.21E+02

		9.52E+00		3.78E+00				1.21E+02

		9.52E+00		3.78E+00				1.21E+02

		9.52E+00		3.79E+00				1.20E+02

		9.52E+00		3.79E+00				1.20E+02

		9.52E+00		3.79E+00				1.20E+02

		9.52E+00		3.79E+00				1.20E+02

		9.52E+00		3.81E+00				1.20E+02

		9.52E+00		3.81E+00				1.20E+02

		9.52E+00		3.81E+00				1.20E+02

		9.52E+00		3.81E+00				1.20E+02

		9.52E+00		3.81E+00				1.20E+02

		9.52E+00		3.79E+00				1.20E+02

		9.52E+00		3.79E+00				1.20E+02

		9.52E+00		3.79E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.80E+00				1.20E+02

		9.52E+00		3.81E+00				1.20E+02

		9.52E+00		3.85E+00				1.19E+02

		9.52E+00		3.94E+00				1.17E+02

		9.52E+00		4.07E+00				1.15E+02

		9.52E+00		4.07E+00				1.14E+02

		9.52E+00		4.07E+00				1.14E+02

		9.52E+00		4.07E+00				1.14E+02

		9.52E+00		4.13E+00				1.13E+02

		9.52E+00		4.32E+00				1.09E+02

		9.52E+00		4.34E+00				1.09E+02

		9.52E+00		4.34E+00				1.09E+02

		9.52E+00		4.34E+00				1.09E+02

		9.52E+00		4.36E+00				1.08E+02

		9.52E+00		4.44E+00				1.07E+02

		9.52E+00		4.59E+00				1.04E+02

		9.52E+00		4.59E+00				1.04E+02

		9.52E+00		4.59E+00				1.04E+02

		9.52E+00		4.59E+00				1.04E+02

		9.52E+00		4.60E+00				1.03E+02

		9.52E+00		4.62E+00				1.03E+02

		9.52E+00		4.63E+00				1.03E+02

		9.52E+00		4.67E+00				1.02E+02

		9.52E+00		4.67E+00				1.02E+02

		9.52E+00		4.78E+00				9.95E+01

		9.52E+00		4.77E+00				9.97E+01

		9.52E+00		4.75E+00				1.00E+02

		9.52E+00		4.74E+00				1.00E+02

		9.52E+00		4.74E+00				1.00E+02

		9.52E+00		4.74E+00				1.00E+02

		9.52E+00		4.74E+00				1.00E+02

		9.52E+00		4.74E+00				1.00E+02

		9.52E+00		4.74E+00				1.00E+02

		9.52E+00		4.74E+00				1.00E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.73E+00				1.01E+02

		9.52E+00		4.74E+00				1.00E+02

		9.52E+00		4.79E+00				9.94E+01

		9.52E+00		4.88E+00				9.74E+01

		9.52E+00		4.96E+00				9.58E+01

		9.52E+00		5.06E+00				9.37E+01

		9.52E+00		5.06E+00				9.37E+01

		9.52E+00		5.06E+00				9.37E+01

		9.52E+00		5.06E+00				9.37E+01

		9.52E+00		5.08E+00				9.32E+01

		9.52E+00		5.18E+00				9.13E+01

		9.52E+00		5.35E+00				8.76E+01

		9.52E+00		5.35E+00				8.76E+01

		9.52E+00		5.35E+00				8.76E+01

		9.52E+00		5.35E+00				8.76E+01

		9.52E+00		5.39E+00				8.68E+01

		9.52E+00		5.44E+00				8.56E+01

		9.52E+00		5.48E+00				8.48E+01

		9.52E+00		5.51E+00				8.42E+01

		9.52E+00		5.54E+00				8.37E+01

		9.52E+00		5.54E+00				8.37E+01

		9.52E+00		5.61E+00				8.21E+01

		9.52E+00		5.65E+00				8.12E+01

		9.52E+00		5.65E+00				8.12E+01

		9.52E+00		5.65E+00				8.12E+01

		9.52E+00		5.65E+00				8.12E+01

		9.52E+00		5.65E+00				8.12E+01

		9.52E+00		5.66E+00				8.12E+01

		9.52E+00		5.66E+00				8.11E+01

		9.52E+00		5.66E+00				8.10E+01

		9.52E+00		5.67E+00				8.10E+01

		9.52E+00		5.67E+00				8.09E+01

		9.52E+00		5.67E+00				8.08E+01

		9.52E+00		5.68E+00				8.07E+01

		9.52E+00		5.68E+00				8.07E+01

		9.52E+00		5.67E+00				8.08E+01

		9.52E+00		5.67E+00				8.08E+01

		9.52E+00		5.67E+00				8.08E+01

		9.52E+00		5.67E+00				8.08E+01

		9.52E+00		5.67E+00				8.08E+01

		9.52E+00		5.67E+00				8.08E+01

		9.52E+00		5.68E+00				8.07E+01

		9.52E+00		5.68E+00				8.07E+01

		9.52E+00		5.68E+00				8.07E+01

		9.52E+00		5.68E+00				8.07E+01

		9.52E+00		5.68E+00				8.07E+01

		9.52E+00		5.68E+00				8.07E+01

		9.52E+00		5.68E+00				8.07E+01

		9.52E+00		5.68E+00				8.07E+01

		9.52E+00		5.68E+00				8.07E+01

		9.52E+00		5.68E+00				8.07E+01

		9.52E+00		5.68E+00				8.07E+01

		9.52E+00		5.68E+00				8.07E+01

		9.52E+00		5.68E+00				8.07E+01

		9.52E+00		5.68E+00				8.07E+01

		9.52E+00		5.68E+00				8.07E+01

		9.52E+00		5.68E+00				8.07E+01

		9.52E+00		5.75E+00				7.92E+01

		9.52E+00		5.87E+00				7.67E+01

		9.52E+00		5.96E+00				7.48E+01

		9.52E+00		5.96E+00				7.48E+01

		9.52E+00		5.96E+00				7.48E+01

		9.52E+00		5.96E+00				7.48E+01

		9.52E+00		5.97E+00				7.45E+01

		9.52E+00		6.08E+00				7.22E+01

		9.52E+00		6.21E+00				6.95E+01

		9.52E+00		6.21E+00				6.95E+01

		9.52E+00		6.21E+00				6.95E+01

		9.52E+00		6.22E+00				6.93E+01

		9.52E+00		6.29E+00				6.78E+01

		9.52E+00		6.41E+00				6.52E+01

		9.52E+00		6.45E+00				6.44E+01

		9.52E+00		6.45E+00				6.44E+01

		9.52E+00		6.45E+00				6.44E+01

		9.52E+00		6.45E+00				6.44E+01

		9.52E+00		6.48E+00				6.38E+01

		9.52E+00		6.50E+00				6.33E+01

		9.52E+00		6.53E+00				6.29E+01

		9.52E+00		6.55E+00				6.23E+01

		9.52E+00		6.57E+00				6.20E+01

		9.52E+00		6.57E+00				6.20E+01

		9.52E+00		6.58E+00				6.17E+01

		9.52E+00		6.60E+00				6.14E+01

		9.52E+00		6.60E+00				6.13E+01

		9.52E+00		6.60E+00				6.13E+01

		9.52E+00		6.61E+00				6.11E+01

		9.52E+00		6.62E+00				6.10E+01

		9.52E+00		6.62E+00				6.10E+01

		9.52E+00		6.62E+00				6.10E+01

		9.52E+00		6.62E+00				6.08E+01

		9.52E+00		6.62E+00				6.08E+01

		9.52E+00		6.62E+00				6.08E+01

		9.52E+00		6.63E+00				6.08E+01

		9.52E+00		6.62E+00				6.08E+01

		9.52E+00		6.63E+00				6.08E+01

		9.52E+00		6.63E+00				6.08E+01

		9.52E+00		6.63E+00				6.08E+01

		9.52E+00		6.63E+00				6.08E+01

		9.52E+00		6.63E+00				6.08E+01

		9.52E+00		6.63E+00				6.08E+01

		9.52E+00		6.63E+00				6.08E+01

		9.52E+00		6.63E+00				6.08E+01

		9.52E+00		6.63E+00				6.08E+01

		9.52E+00		6.63E+00				6.08E+01

		9.52E+00		6.63E+00				6.08E+01

		9.52E+00		6.63E+00				6.08E+01

		9.52E+00		6.63E+00				6.08E+01

		9.52E+00		6.63E+00				6.08E+01

		9.52E+00		6.63E+00				6.08E+01

		9.52E+00		6.63E+00				6.08E+01

		9.52E+00		6.63E+00				6.08E+01

		9.52E+00		6.63E+00				6.08E+01

		9.52E+00		6.63E+00				6.08E+01

		9.52E+00		6.63E+00				6.08E+01

		9.52E+00		6.63E+00				6.08E+01

		9.52E+00		6.63E+00				6.08E+01

		9.52E+00		6.65E+00				6.02E+01

		9.52E+00		6.76E+00				5.81E+01

		9.52E+00		6.87E+00				5.56E+01

		9.52E+00		6.90E+00				5.51E+01

		9.52E+00		6.90E+00				5.51E+01

		9.52E+00		6.90E+00				5.50E+01

		9.52E+00		6.95E+00				5.41E+01

		9.52E+00		7.11E+00				5.06E+01

		9.52E+00		7.16E+00				4.95E+01

		9.52E+00		7.16E+00				4.95E+01

		9.52E+00		7.16E+00				4.95E+01

		9.52E+00		7.18E+00				4.91E+01

		9.52E+00		7.21E+00				4.85E+01

		9.52E+00		7.28E+00				4.71E+01

		9.52E+00		7.37E+00				4.52E+01

		9.52E+00		7.37E+00				4.52E+01

		9.52E+00		7.37E+00				4.52E+01

		9.52E+00		7.37E+00				4.52E+01

		9.52E+00		7.40E+00				4.45E+01

		9.52E+00		7.44E+00				4.37E+01

		9.52E+00		7.53E+00				4.18E+01

		9.52E+00		7.53E+00				4.17E+01

		9.52E+00		7.53E+00				4.18E+01

		9.52E+00		7.53E+00				4.17E+01

		9.52E+00		7.53E+00				4.17E+01

		9.52E+00		7.54E+00				4.16E+01

		9.52E+00		7.55E+00				4.14E+01

		9.52E+00		7.55E+00				4.14E+01

		9.52E+00		7.55E+00				4.14E+01

		9.52E+00		7.55E+00				4.13E+01

		9.52E+00		7.55E+00				4.13E+01

		9.52E+00		7.56E+00				4.11E+01

		9.52E+00		7.56E+00				4.11E+01

		9.52E+00		7.56E+00				4.11E+01

		9.52E+00		7.57E+00				4.10E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.57E+00				4.09E+01

		9.52E+00		7.59E+00				4.05E+01

		9.52E+00		7.66E+00				3.90E+01

		9.52E+00		7.76E+00				3.69E+01

		9.52E+00		7.83E+00				3.56E+01

		9.52E+00		7.83E+00				3.56E+01

		9.52E+00		7.83E+00				3.56E+01

		9.52E+00		7.83E+00				3.55E+01

		9.52E+00		7.89E+00				3.42E+01

		9.52E+00		8.02E+00				3.15E+01

		9.52E+00		8.05E+00				3.09E+01

		9.52E+00		8.05E+00				3.09E+01

		9.52E+00		8.05E+00				3.09E+01

		9.52E+00		8.10E+00				2.99E+01

		9.52E+00		8.21E+00				2.75E+01

		9.52E+00		8.28E+00				2.61E+01

		9.52E+00		8.27E+00				2.62E+01

		9.52E+00		8.27E+00				2.62E+01

		9.52E+00		8.28E+00				2.61E+01

		9.52E+00		8.32E+00				2.51E+01

		9.52E+00		8.45E+00				2.25E+01

		9.52E+00		8.47E+00				2.21E+01

		9.52E+00		8.47E+00				2.21E+01

		9.52E+00		8.47E+00				2.21E+01

		9.52E+00		8.47E+00				2.21E+01

		9.52E+00		8.48E+00				2.18E+01

		9.52E+00		8.49E+00				2.16E+01

		9.52E+00		8.50E+00				2.15E+01

		9.52E+00		8.50E+00				2.13E+01

		9.52E+00		8.51E+00				2.13E+01

		9.52E+00		8.51E+00				2.12E+01

		9.52E+00		8.51E+00				2.12E+01

		9.52E+00		8.52E+00				2.10E+01

		9.52E+00		8.53E+00				2.09E+01

		9.52E+00		8.53E+00				2.09E+01

		9.52E+00		8.52E+00				2.09E+01

		9.52E+00		8.52E+00				2.09E+01

		9.52E+00		8.52E+00				2.09E+01

		9.52E+00		8.52E+00				2.09E+01

		9.52E+00		8.53E+00				2.09E+01

		9.52E+00		8.52E+00				2.09E+01

		9.52E+00		8.53E+00				2.09E+01

		9.52E+00		8.52E+00				2.09E+01

		9.52E+00		8.53E+00				2.09E+01

		9.52E+00		8.53E+00				2.09E+01

		9.52E+00		8.53E+00				2.09E+01

		9.52E+00		8.53E+00				2.09E+01

		9.52E+00		8.53E+00				2.09E+01

		9.52E+00		8.52E+00				2.09E+01

		9.52E+00		8.53E+00				2.09E+01

		9.52E+00		8.53E+00				2.09E+01

		9.52E+00		8.53E+00				2.09E+01

		9.52E+00		8.53E+00				2.09E+01

		9.52E+00		8.53E+00				2.09E+01

		9.52E+00		8.53E+00				2.09E+01

		9.52E+00		8.56E+00				2.02E+01

		9.52E+00		8.65E+00				1.83E+01

		9.52E+00		8.69E+00				1.75E+01

		9.52E+00		8.69E+00				1.75E+01

		9.52E+00		8.69E+00				1.75E+01

		9.52E+00		8.69E+00				1.75E+01

		9.52E+00		8.72E+00				1.67E+01

		9.52E+00		8.84E+00				1.42E+01

		9.52E+00		8.92E+00				1.25E+01

		9.52E+00		8.92E+00				1.25E+01

		9.52E+00		8.92E+00				1.25E+01

		9.52E+00		8.94E+00				1.21E+01

		9.52E+00		9.02E+00				1.04E+01

		9.52E+00		9.09E+00				9.00E+00

		9.52E+00		9.09E+00				9.01E+00

		9.52E+00		9.09E+00				9.00E+00

		9.52E+00		9.10E+00				8.86E+00

		9.52E+00		9.10E+00				8.87E+00

		9.52E+00		9.11E+00				8.68E+00

		9.52E+00		9.17E+00				7.31E+00

		9.52E+00		9.26E+00				5.39E+00

		9.52E+00		9.26E+00				5.38E+00

		9.52E+00		9.26E+00				5.38E+00

		9.52E+00		9.26E+00				5.39E+00

		9.52E+00		9.27E+00				5.34E+00

		9.52E+00		9.32E+00				4.27E+00

		9.52E+00		9.32E+00				4.08E+00

		9.52E+00		9.32E+00				4.08E+00

		9.52E+00		9.33E+00				4.06E+00

		9.52E+00		9.33E+00				4.08E+00

		9.52E+00		9.32E+00				4.08E+00

		9.52E+00		9.32E+00				4.08E+00

		9.52E+00		9.33E+00				4.08E+00

		9.52E+00		9.33E+00				3.99E+00

		9.52E+00		9.37E+00				3.11E+00

		9.52E+00		9.38E+00				2.85E+00

		9.52E+00		9.39E+00				2.62E+00

		9.52E+00		9.40E+00				2.48E+00

		9.52E+00		9.41E+00				2.32E+00

		9.52E+00		9.42E+00				2.16E+00

		9.52E+00		9.44E+00				1.72E+00

		9.52E+00		9.44E+00				1.55E+00

		9.52E+00		9.45E+00				1.36E+00

		9.52E+00		9.46E+00				1.17E+00

		9.52E+00		9.46E+00				1.18E+00

		9.52E+00		9.47E+00				1.11E+00

		9.52E+00		9.47E+00				9.39E-01

		9.52E+00		9.47E+00				9.52E-01

		9.52E+00		9.47E+00				9.52E-01

		9.52E+00		9.47E+00				9.43E-01

		9.52E+00		9.47E+00				9.37E-01

		9.52E+00		9.47E+00				9.43E-01

		9.52E+00		9.47E+00				9.41E-01

		9.52E+00		9.47E+00				9.41E-01

		9.52E+00		9.47E+00				9.43E-01

		9.52E+00		9.47E+00				9.56E-01

		9.52E+00		9.47E+00				9.58E-01

		9.52E+00		9.47E+00				9.52E-01

		9.52E+00		9.47E+00				9.50E-01

		9.52E+00		9.47E+00				9.39E-01

		9.52E+00		9.47E+00				9.52E-01

		9.52E+00		9.47E+00				9.56E-01

		9.52E+00		9.47E+00				9.41E-01

		9.52E+00		9.47E+00				9.56E-01

		9.52E+00		9.47E+00				9.52E-01

		9.52E+00		9.47E+00				9.56E-01

		9.52E+00		9.47E+00				9.50E-01

		9.52E+00		9.47E+00				9.50E-01

		9.52E+00		9.47E+00				9.46E-01

		9.52E+00		9.47E+00				9.56E-01

		9.52E+00		9.47E+00				9.50E-01

		9.52E+00		9.47E+00				9.46E-01

		9.52E+00		9.47E+00				9.39E-01

		9.52E+00		9.47E+00				9.60E-01

		9.52E+00		9.47E+00				9.62E-01

		9.52E+00		9.47E+00				9.69E-01

		9.52E+00		9.47E+00				9.65E-01

		9.52E+00		9.47E+00				9.62E-01

		9.52E+00		9.47E+00				9.52E-01

		9.52E+00		9.47E+00				9.54E-01

		9.52E+00		9.47E+00				9.62E-01

		9.52E+00		9.47E+00				9.75E-01

		9.52E+00		9.47E+00				9.75E-01

		9.52E+00		9.47E+00				8.93E-01

		9.52E+00		9.48E+00				8.83E-01

		9.52E+00		9.48E+00				8.13E-01

		9.52E+00		9.48E+00				8.09E-01

		9.52E+00		9.48E+00				8.05E-01

		9.52E+00		9.48E+00				8.03E-01

		9.52E+00		9.48E+00				8.15E-01

		9.52E+00		9.48E+00				8.03E-01

		9.52E+00		9.48E+00				8.22E-01

		9.52E+00		9.48E+00				8.09E-01

		9.52E+00		9.48E+00				8.03E-01

		9.52E+00		9.48E+00				7.96E-01

		9.52E+00		9.48E+00				7.98E-01

		9.52E+00		9.48E+00				7.88E-01

		9.52E+00		9.48E+00				7.92E-01

		9.52E+00		9.48E+00				7.88E-01

		9.52E+00		9.48E+00				7.77E-01

		9.52E+00		9.48E+00				7.73E-01

		9.52E+00		9.48E+00				7.80E-01

		9.52E+00		9.48E+00				7.90E-01

		9.52E+00		9.48E+00				7.88E-01

		9.52E+00		9.48E+00				7.84E-01

		9.52E+00		9.48E+00				7.86E-01

		9.52E+00		9.48E+00				7.77E-01

		9.52E+00		9.48E+00				7.84E-01

		9.52E+00		9.48E+00				7.80E-01

		9.52E+00		9.48E+00				7.77E-01

		9.52E+00		9.48E+00				7.90E-01

		9.52E+00		9.48E+00				7.77E-01

		9.52E+00		9.48E+00				7.84E-01

		9.52E+00		9.48E+00				7.82E-01

		9.52E+00		9.48E+00				7.80E-01

		9.52E+00		9.48E+00				7.80E-01

		9.52E+00		9.48E+00				7.69E-01

		9.52E+00		9.48E+00				7.54E-01

		9.52E+00		9.48E+00				7.77E-01

		9.52E+00		9.48E+00				7.73E-01

		9.52E+00		9.48E+00				7.69E-01

		9.52E+00		9.48E+00				7.73E-01

		9.52E+00		9.48E+00				7.77E-01

		9.52E+00		9.48E+00				7.80E-01

		9.52E+00		9.48E+00				7.90E-01

		9.52E+00		9.48E+00				7.73E-01

		9.52E+00		9.48E+00				7.80E-01

		9.52E+00		9.48E+00				7.84E-01

		9.52E+00		9.48E+00				7.84E-01

		9.52E+00		9.48E+00				7.90E-01

		9.52E+00		9.48E+00				7.90E-01

		9.52E+00		9.48E+00				7.84E-01

		9.52E+00		9.48E+00				7.82E-01

		9.52E+00		9.48E+00				7.90E-01

		9.52E+00		9.48E+00				7.90E-01

		9.52E+00		9.48E+00				7.96E-01

		9.52E+00		9.48E+00				7.99E-01

		9.52E+00		9.48E+00				8.01E-01

		9.52E+00		9.48E+00				7.86E-01

		9.52E+00		9.48E+00				7.92E-01

		9.52E+00		9.48E+00				7.96E-01

		9.52E+00		9.48E+00				7.98E-01

		9.52E+00		9.48E+00				7.92E-01

		9.52E+00		9.48E+00				7.78E-01

		9.52E+00		9.48E+00				7.88E-01

		9.52E+00		9.48E+00				7.96E-01

		9.52E+00		9.48E+00				7.84E-01

		9.52E+00		9.48E+00				7.84E-01

		9.52E+00		9.48E+00				7.73E-01
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