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Abstract

We propose a new two-stage framework for time delay estimation in the presence of correlated noise and reverberation. The new framework allows us to develop a set of new approaches as well as to unify existing ones. We further develop the maximum likelihood estimation when reverberation is present. The corresponding weighting function is a more accurate form of the weighting function proposed in [10], one of the best existing techniques. We compare our new algorithms with the existing ones and report superior performance.

1. Introduction
Using microphone arrays to locate sound source has been an active research topic since the early 1990’s [2].  It has many important applications including video conferencing [1][5]

 REF _Ref23260324 \r \h 
 \* MERGEFORMAT [10], video surveillance, and speech recognition [8]. In general, there are three categories of techniques for sound source localization, i.e. steered-beamformer based, high-resolution spectral estimation based, and time delay of arrival (TDOA) based [2].  So far, the most studied and widely used technique is the TDOA based approach.  Various TDOA algorithms have been developed at Brown University [2], PictureTel [10], Rutgers [6], University of Maryland [12], USC [3], UCSD [4], and UIUC [8].  This is by no means a complete list.  Instead, it is used to illustrate how much effort researchers have put into this problem.   
While researchers are making good progress on various aspects of TDOA, there is still no good solution in real-life environment where two destructive noise sources exist: 1. spatially correlated noise, e.g., computer fans; and 2. room reverberation.  With a few exceptions, most of the existing algorithms either assume uncorrelated noise or ignore room reverberation.  Based on our own experience, testing on data with uncorrelated noise and no reverberation will almost always give perfect results.  But the algorithm will not work well in real-world situations.  In this paper, we explore various noise removal techniques to handle issue 1, and different weighting functions to deal with issue 2.  The focus of this paper is on improving "single-frame" estimates. Multiple-frame techniques, e.g., temporal filtering [11], are outside the scope of this paper, but can always be used to further improve the "single-frame" results. On the other hand, better single frame estimates should also improve algorithms based on multiple frames. 
The rest of the paper is organized as follows.  In Section 2, we briefly review the general TDOA framework and various existing approaches.  In Section 3, we look at the TDOA framework from a new two-stage perspective.  The new perspective allows us to develop a set of new approaches as well as to unify existing ones. In Section 4, we give detailed comparisons between the set of proposed new approaches and the existing ones. The results show better performance of the proposed techniques.  We give concluding remarks in Section 5.
2. TDOA framework
The general framework for TDOA is to choose the highest peak from the cross correlation curve of two microphones. Let s(n) be the source signal, and x1(n) and x2(n) be the signals received by the two microphones:
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where D is the TDOA, a1 and a2 are signal attenuations, n1(n) and n2(n) are the additive noise, and h1(n)*s(n) and h2(n)*s(n) represent the reverberation. If one can recover the cross correlation between s1(n) and s2(n),
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, or equivalently its Fourier transform 
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, then D can be estimated. In the most simplified case [3][8], the following assumptions are made:

1. signal and noise are uncorrelated

2. noises at the two microphones are uncorrelated

3. there is no reverberation

With the above assumptions,
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, and D can be estimated as follows:
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While the first assumption is valid most of the time, the other two are not. Estimating D based on (2) therefore can easily break down in real-world situations. To deal with this issue, various frequency weighting functions have been proposed, and the resulting framework is called generalized cross correlation:
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where W(w) is the frequency weighting function. 

In practice, choosing the right weighting function is of great significance. Early research on weighting functions can be traced back to the 1970’s [6]. As can be seen from (1), there are two types of noise in the system, i.e., the ambient noise n1(n) and n2(n) and reverberation h1(n)*s(n) and h2(n)*s(n). Previous research [2]

 REF _Ref23309930 \r \h 
 \* MERGEFORMAT [6] suggests that the traditional maximum likelihood (TML) weighting function is robust to ambient noise and phase transformation (PHAT) weighting function is better dealing with reverberation:
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(5)


where Xi(w) and |Ni(w)|2 , i = 1,2, are the Fourier transform of the signal and the noise power spectrum, respectively. It is interesting to note that while WTML(w) can be mathematically derived [6], WPHAT(w) is purely heuristics based. Most of the existing work [2]
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 \* MERGEFORMAT [12] use either WTML (w) or WPHAT(w).
3. A two-stage perspective
In this section, we look at the TDOA estimation problem as a two-stage process: remove the correlated noise and try to minimize the reverberation effect.

3.1. Correlated noise removal
In offices and conference rooms, there exist noise sources, e.g., ceiling fan, computer fan and computer hard drive.  These noises will be heard by both microphones.  It is therefore unrealistic to assume n1(n) and n2(n) as uncorrelated. They are, however, stationary or short-time stationary, such that it is possible to estimate the noise spectrum over time. We discuss three techniques to remove correlated noise.  While the first one appeared in the literature [10], the other two did not appear explicitly.
3.1.1. Gnn subtraction (GS)
If n1(n) and n2(n) are correlated, then 
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. We therefore can obtain a better estimate of 
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where 
[image: image12.wmf])
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is estimated when there is no speech.

3.1.2. Wiener filtering (WF)
Wiener filtering reduces stationary noise.  If we pass each microphone’s signal through a Wiener filter, we expect to see less amount of correlated noise in 
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where |Ni(w)|2 is estimated when there is no speech.

3.1.3. Wiener filtering and Gnn subtraction (WG)
Wiener filtering will not completely remove the stationary noise.  The residual can further be removed by using GS:
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3.2. Alleviate reverberation effects
While there exist reasonably good techniques to remove correlated noise as discussed above, no effective technique is available to remove reverberation.  But it is possible to alleviate the reverberation effect to a certain extent.  We next derive the maximum likelihood weighting function when reverberation presents.

If we consider reverberation as another type of noise, we have
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where |NiT(w)|2  represents the total noise. If we assume that the phase of Hi(() is random and independent of S((), then E{S(()Hi(()S*(()}=0, and, from (1), we have the following energy equation 
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Both the reverberant signal and the direct-path signal are caused by the same source. The reverberant energy is therefore proportional to the direct-path energy, by a constant p:
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The total noise is therefore:
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where q = p / (a+ p). If we substitute (12) into (4), we have the ML weighting function for reverberant situation: 
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To see the relationship between our derived WMLR(w) and the PictureTel one proposed in [10], we list the following approximations:
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With the above approximations, the PictureTel approach WAMLR(w) [10] approximates our proposed WMLR(w):
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There are several observations can be made based on WMLR(w) and WAMLR(w):
1. When the ambient noise dominates, they reduce to the traditional ML solution without reverberation WTML(w) (see (4)).

2. When the reverberation noise dominates, they reduce to WPHAT(w)(see (5)).  This agrees with the previous research that PHAT is robust to reverberation when there is no ambient noise [2].

3. Given the nature of WTML(w) (robust to ambient noise) and WPHAT(w) (robust to reverberation), WMLR(w) and WAMLR(w) can also be obtained by simply linearly combining the two basic weighting functions, hoping to obtain the benefits from the both worlds:  
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We therefore can view WMLR(w) and WAMLR(w) as designed to simultaneously combat ambient noise and reverberation.
In practice, a precise estimation of q may be hard to obtain. Fortunately, the above observations allow us to design another weighting function heuristically, which performs almost as well as the optimum solution.  Specifically, when the signal to noise ratio (SNR) is high, we choose WPHAT(w) and when SNR is low we choose WTML(w). We call this weighting function WSWITCH(w):
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where SNR0 is a predetermined threshold, e.g., 15dB.
3.3. Putting the two stages together

If we put the various correlated noise removal techniques and different weighting functions in a 2D grid, we have the following table. It illustrates some of existing algorithms, as well as two of the proposed algorithms. Note that some of the existing algorithms also include further improvements, but fall generally in the category indicated. 
Table 1. Different noise removal techniques and weighting functions.

	
	NR
	GS
	WF
	WG

	WBASE(w)
	[8]
	
	
	

	WPHAT(w)
	[2][3] [6] 
	
	
	

	WTML(w)
	[2]

 REF _Ref23404166 \r \h 
 \* MERGEFORMAT [7][12]
	
	
	

	WSWITCH(w)
	
	
	
	*

	WMLR(w)
	
	
	
	*

	WAMLR(w)
	
	[10]
	
	


In Table 1, NR means no noise removal, and columns 3-5 correspond to the three techniques discussed in 3.1.1 to 3.1.3.  WBASE(w) means the weighting function is a constant, i.e., WBASE(w) = 1 for all frequencies. The symbol * represents proposed combinations that we observed can perform better than existing approaches, as shown in the next section.
4. Experimental results
We have done experiments on all the major combinations listed in Table 1. Furthermore, for the test data, we cover a wide range of sound source angles from -80 to +80 degrees. Detailed simulations results are available at our web site [13]. But due to limited space, here we report only three sets of experiments designed to compare different techniques on the following aspects:

1. For a uniform weighting function, which noise removal techniques is the best?

2. If we turn off the noise removal technique, which weighting function performs the best?

3. Overall, which algorithm (e.g., a particular cell in Table 1) is the best?

4.1. Test data description

We take into account both correlated noise and reverberation into account when generating our test data. We generated a plenitude of data using the imaging method [9]. The setup corresponds to a 6m(7m(2.5m room, with two microphones 15cm apart, 1m from the floor and 1m from the 6m wall (in relation to which they are centered). The absorption coefficient of the wall was computed to produce several reverberation times, but results are presented here only for T60 = 50ms. Furthermore, two noise sources were included: fan noise in the center of room ceiling, and computer noise in the left corner opposite to the microphones, at 50cm from the floor. The same room reverberation model was used to add reverberation to these noise signals, which were then added to the already reverberated desired signal. For more realistic results, fan noise and computer noise were actually acquired from a ceiling fan and from a computer. The desired signal is 60-second of normal speech, captured with a close talking microphone. 

The sound source is generated for 4 different angles: 10, 30, 50, and 70 degrees, viewed from the center of the two microphones.  The 4 sources are all 3m away from the microphone center. The SNRs are 0dB when both ambient noise and reverberation noise are considered.  The sampling frequency is 44.1KHz, and frame size is 1024 samples (~23ms). We band pass the raw signal to 800Hz-4000Hz.   Each of the 4 angle testing data is 60-second long.   Out of the 60-second data, i.e., 2584 frames, about 500 frames are speech frames.  The results reported in this section are obtained by using all the 500 frames.  

There are 4 groups in each of the Figures 1-3, corresponding to ground truth angles at 10, 30, 50 and 70 degrees.  Within each group, there are several vertical bars representing different techniques to be compared.  The vertical axis in figures is error in degrees.  The center of each bar represents the average estimated angle over the 500 frames.  Close to zero means small estimation bias. The height of each bar represents 2x the standard deviation of the 500 estimates.  Short bars indicate low variance. Note also that the fact that results are better for smaller angle is expected and intrinsic to the geometry of the problem.
4.2. Experiment 1: Correlated noise removal

Here, we fix the weighting function as WBASE(w) and compare the following four noise removal techniques : No Removal (NR), Gnn Subtraction (GS), Wiener Filtering (WF), and both WF and GS (WG). The results are summarized in Figure 1, and the following observations can be made:
1. [image: image25.emf]-20
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All the three correlated noise removal techniques are better than NR.  They have smaller bias and smaller variance.
2. WG is slightly better than the other two techniques.  This is especially true when the source angle is small.

4.3. Experiment 2: Alleviating reverberation effects

Here, we turn off the noise removal condition (i.e., NR in Table 1), and then compare the following 4 weighting functions: WPHAT(w), WTML(w), WMLR(w) (q=0.3), and WSWITCH(w). The results are summarized in Figure 2, and the following observations can be made:

1. Because the test data contains both correlated ambient noise and reverberation noise, the condition for WPHAT(w) is not satisfied.  It therefore gives poor results, e.g., high bias at 10 degrees and high variance at 70 degrees.
2. Similarly, the condition for WTML(w) is not satisfied either, and it has high bias especially when the source angle is large.
3. Both WMLR(w) and WSWITCH(w) perform well, as they simultaneously model ambient noise and reverberation.
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4.3. Experiment 3: Overall performance

Here, we are interested in the overall performance.  Due to limited space, we report only two most promising techniques and compare them against the PictureTel approach [10], one of the best available. From the techniques involved, it is clear that WMLR(w)-WG and WSWITCH(w)-WG are the best candidates. The PictureTel technique [10] is WAMLR(w)-GS when use our terminology (see Table 1). The results are summarized in Figure 3. The following observations can be made:

1. All the three algorithms perform well in general – all have small bias and small variance.

2. WMLR(w)-WG seems to be the overall winning algorithm. It is more consistent than the other two.  For example, WSWITCH(w)-WG has big bias at 70 degrees and WAMLR(w)-GS has big variance at 50 degrees.
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5. conclusions
In this paper, we proposed a new two-stage perspective for estimating TDOA for real-world situations.  The first stage concerns with correlated noise removal and the second stage tries to alleviate the reverberation effect. The new perspective allows us to develop a set of new approaches as well as to unify the existing ones. We have investigated a number of new combinations, and detailed experimental results are available at [13]. Two of the most promising ones are WMLR(w)-WG and WSWITCH(w)-WG. We also derived the ML weighting function for reverberant situation WMLR(w). It has nice physical interpretations as discussed in Section 3.2.  The very successful PictureTel approach WAMLR(w) [10] is an approximation to our WMLR(w). We showed better performance of the new algorithms on realistically generated test data.
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Figure 1. Compare NR, GS, WF and WG.
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Figure 2. Compare WPHAT(w), WTML(w), WMLR(w), and WSWITCH(w).





� EMBED Excel.Chart.8 \s ���Figure 3. Compare WMLR(w)-WG, WSWITCH(w)-WG and WAMLR(w)-GS.
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		8gammawinnersub

		GroundT		AvgAngle				Std		AvgAngle2		Std2		count		Wrongcount

		79.2079		77.185829		2.022071		11.428169		78.47271		2.702914		472		7		2.022071								-61.5113		-50.8513		-42.23		-31.1317		-21.2172		-11.935		-5.9351		0		...

		-79.2079		-77.673012		-1.534888		9.257242		-78.333076		2.927813		467		3		-1.534888								11.935		21.2172		31.1317		42.23		50.8513		61.5113		68.5305		79.2079

		-68.5305		-67.551491		-0.979009		7.198014		-67.898705		2.009305		537		4		-0.979009

		-61.5113		-60.311489		-1.199811		8.25644		-61.085419		1.798022		549		6		-1.199811

		-50.8513		-50.324707		-0.526593		3.633687		-50.577637		1.213459		553		3		-0.526593

		-42.23		-42.103886		-0.126114		1.0479		-42.103886		1.0479		533		0		-0.126114

		-31.1317		-30.992598		-0.139102		2.21748		-31.111572		1.09589		523		2		-0.139102

		-21.2172		-20.541306		-0.675894		1.504288		-20.56369		1.416559		520		1		-0.675894

		-11.935		-11.358806		-0.576194		1.241091		-11.358806		1.241091		533		0		-0.576194

		-5.9351		-5.682285		-0.252815		0.828996		-5.682285		0.828996		529		0		-0.252815

		0		0		0		0		0		0		0		0		0

		5.9351		5.672445		0.262655		0.881463		5.672445		0.881463		543		0		0.262655

		11.935		11.330795		0.604205		1.324081		11.330795		1.324081		543		0		0.604205

		21.2172		20.555365		0.661835		1.713853		20.616957		1.394371		525		2		0.661835

		31.1317		30.912004		0.219696		2.351982		31.04311		0.977729		519		2		0.219696

		42.23		41.858185		0.371815		2.822128		42.015549		1.161801		534		2		0.371815

		50.8513		50.334393		0.516907		2.36476		50.417381		1.382395		536		1		0.516907

		61.5113		60.590969		0.920331		7.4669		61.094791		1.945208		521		3		0.920331

		68.5305		67.719139		0.811361		7.212256		68.069199		1.739823		527		10		0.811361

		79.2079		76.985352		2.222548		12.712015		78.30526		2.969886		433		7		2.222548

		switchWinSub				0												0

		79.2079		75.007545		4.200355		9.053302		75.92588		4.926554		472		10		4.200355

		-79.2079		-75.729622		-3.478278		5.907066		-76.034576		4.879746		467		6		-3.478278

		-68.5305		-66.256897		-2.273603		8.004783		-66.418236		3.219524		538		23		-2.273603

		-61.5113		-59.506573		-2.004727		8.34548		-60.196964		3.314671		549		8		-2.004727

		-50.8513		-49.659233		-1.192067		3.281084		-49.701111		2.517761		552		3		-1.192067

		-42.23		-41.438347		-0.791653		3.337344		-41.549789		2.124714		535		1		-0.791653

		-31.1317		-30.706448		-0.425252		2.6186		-30.796673		1.809127		523		3		-0.425252

		-21.2172		-20.795443		-0.421757		4.326969		-20.792379		1.816416		520		3		-0.421757

		-11.935		-11.647021		-0.287979		2.734068		-11.553291		1.675295		533		1		-0.287979

		-5.9351		-5.839979		-0.095121		1.223077		-5.839979		1.223077		525		0		-0.095121

		0		0		0		0		0		0		0		0		0

		5.9351		5.826043		0.109057		1.316036		5.826043		1.316036		539		0		0.109057

		11.935		11.646783		0.288217		2.711629		11.554782		1.66447		543		1		0.288217

		21.2172		20.788298		0.428902		1.94732		20.796921		1.783277		525		2		0.428902

		31.1317		30.641174		0.490526		3.454483		30.86574		1.709101		519		3		0.490526

		42.23		41.274921		0.955079		4.597043		41.521629		2.211477		535		2		0.955079

		50.8513		49.812584		1.038716		2.585909		49.790718		2.538332		536		1		1.038716

		61.5113		59.100895		2.410405		10.995844		59.995911		3.391571		523		7		2.410405

		68.5305		66.494003		2.036497		6.790109		66.602615		3.133079		528		22		2.036497

		79.2079		74.773575		4.434325		11.740651		75.934021		4.923165		434		10		4.434325

		PicWinSub				0												0

		79.2079		77.098		2.1099		9.585517		77.901505		3.498476		471		5		2.1099

		-79.2079		-77.725121		-1.482779		7.549231		-78.038979		3.333405		467		1		-1.482779

		-68.5305		-68.000565		-0.529935		2.526871		-67.854118		2.07169		538		9		-0.529935

		-61.5113		-60.893131		-0.618169		6.398498		-61.206623		2.106929		547		4		-0.618169

		-50.8513		-50.469357		-0.381943		1.497128		-50.449352		1.422735		553		1		-0.381943

		-42.23		-41.753304		-0.476696		4.069814		-41.918018		1.432429		536		1		-0.476696

		-31.1317		-30.683081		-0.448619		4.944412		-30.8936		1.147021		523		1		-0.448619

		-21.2172		-20.568995		-0.648205		3.925695		-20.793743		1.289725		520		2		-0.648205

		-11.935		-11.760557		-0.174443		0.936243		-11.760557		0.936243		533		0		-0.174443

		-5.9351		-5.800338		-0.134762		0.695089		-5.800338		0.695089		529		0		-0.134762

		5.9351		5.847769		0.087331		0.739499		5.847769		0.739499		543		0		0.087331

		11.935		11.824294		0.110706		1.951066		11.752155		0.99657		542		1		0.110706

		21.2172		20.732742		0.484458		1.366287		20.732742		1.366287		524		0		0.484458

		31.1317		30.70953		0.42217		2.320821		30.797907		1.162248		518		1		0.42217

		42.23		41.630573		0.599427		4.475411		41.833469		1.417034		534		2		0.599427

		50.8513		49.801186		1.050114		7.464189		50.342976		1.596386		536		4		1.050114

		61.5113		60.660339		0.850961		7.856852		61.218197		2.337452		523		3		0.850961

		68.5305		67.62944		0.90106		5.522641		67.811249		2.129061		528		11		0.90106

		79.2079		76.799103		2.408797		10.866409		77.863602		3.541773		436		7		2.408797

		11.935		11.330795		0.604205		1.324081

		31.1317		30.912004		0.219696		2.351982

		50.8513		50.334393		0.516907		2.36476

		68.5305		67.719139		0.811361		7.212256

		switchWinSub

		11.935		11.646783		0.288217		2.711629

		31.1317		30.641174		0.490526		3.454483

		50.8513		49.812584		1.038716		2.585909

		68.5305		66.494003		2.036497		6.790109

		PicWinSub

		11.935		11.824294		0.110706		1.951066

		31.1317		30.70953		0.42217		2.320821

		50.8513		49.801186		1.050114		7.464189

		68.5305		67.62944		0.90106		5.522641

												bias		10

		11.935		11.330795		0.604205		1.324081				9.280124		2.648162		0		a		-0.719876		1.928286		0.604205		1.928286

		11.935		11.646783		0.288217		2.711629				7.576588		5.423258		0		b		-2.423412		2.999846		0.288217		2.999846

		11.935		11.824294		0.110706		1.951066				8.15964		3.902132		0		c		-1.84036		2.061772		0.110706		2.061772

		31.1317		30.912004		0.219696		2.351982				7.867714		4.703964		0		a		-2.132286		2.571678		0.219696		2.571678

		31.1317		30.641174		0.490526		3.454483				7.036043		6.908966		0		b		-2.963957		3.945009		0.490526		3.945009

		31.1317		30.70953		0.42217		2.320821				8.101349		4.641642		0		c		-1.898651		2.742991		0.42217		2.742991

		50.8513		50.334393		0.516907		2.36476				8.152147		4.72952		0		a		-1.847853		2.881667		0.516907		2.881667

		50.8513		49.812584		1.038716		2.585909				8.452807		5.171818		0		b		-1.547193		3.624625		1.038716		3.624625

		50.8513		49.801186		1.050114		7.464189				3.585925		14.928378		0		c		-6.414075		8.514303		1.050114		8.514303

		68.5305		67.719139		0.811361		7.212256				3.599105		14.424512		0		a		-6.400895		8.023617		0.811361		8.023617

		68.5305		66.494003		2.036497		6.790109				5.246388		13.580218		0		b		-4.753612		8.826606		2.036497		8.826606

		68.5305		67.62944		0.90106		5.522641				5.378419		11.045282		0		c		-4.621581		6.423701		0.90106		6.423701

		MLR-WG				GamWirnSub

		11.935		11.330795		0.604205		1.324081		1

		31.1317		30.912004		0.219696		2.351982		6

		50.8513		50.334393		0.516907		2.36476		11

		68.5305		67.719139		0.811361		7.212256		16

		SWITCH-WG				switchWinSub

		11.935		11.646783		0.288217		2.711629		2

		31.1317		30.641174		0.490526		3.454483		7

		50.8513		49.812584		1.038716		2.585909		12

		68.5305		66.494003		2.036497		6.790109		17

		AMLR-WG				PicWinSub

		11.935		11.824294		0.110706		1.951066		3

		31.1317		30.70953		0.42217		2.320821		8

		50.8513		49.801186		1.050114		7.464189		13

		68.5305		67.62944		0.90106		5.522641		18
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		base

		5.9351		4.882341		1.638616		4.882341		1.638616		536		0

		11.935		9.346145		2.304454		9.346145		2.304454		541		0

		21.2172		17.538048		5.768125		17.954649		3.347833		523		15

		31.1317		22.778257		22.411438		28.874552		2.810715		513		76

		42.23		34.545609		24.77564		41.236252		1.777272		522		132

		50.8513		45.276371		20.772514		49.718422		2.059619		528		130

		61.5113		57.49638		16.675812		60.295887		2.416533		508		102

		68.5305		64.113785		17.063396		66.798119		3.080888		514		78

		79.2079		70.763489		20.542751		76.58284		4.734348		422		33

		BaseWin

		5.9351		5.568261		1.723809		5.568261		1.723809		540		0

		11.935		10.89696		3.822684		10.664892		2.150406		543		4

		21.2172		19.688425		2.869742		19.814072		2.477207		525		7

		31.1317		28.730322		8.978214		29.885799		2.409143		519		12

		42.23		40.463394		6.98808		41.068314		2.465941		533		8

		50.8513		48.833309		9.277586		49.668331		2.954733		535		11

		61.5113		58.944046		12.892668		60.347317		3.780039		522		12

		68.5305		65.881943		10.215546		66.240631		3.290888		526		54

		79.2079		73.512703		12.119519		75.508728		5.080678		431		24

		BaseSub

		5.9351		5.625694		3.515817		5.805553		1.851817		540		2

		11.935		11.494834		4.497683		11.204711		2.228776		542		6

		21.2172		20.440613		4.796244		20.36927		2.316505		524		15

		31.1317		28.730141		10.799314		30.26082		2.192952		518		14

		42.23		39.876438		10.87374		41.24128		2.227377		532		14

		50.8513		47.869003		12.052183		49.427082		2.850033		535		14

		61.5113		57.787888		14.542797		59.423386		3.034506		519		44

		68.5305		65.384987		9.667348		65.877457		3.571081		523		27

		79.2079		72.162628		16.306036		75.373497		5.122339		430		29

		BaseWienSub

		5.9351		5.788929		1.729685		5.788929		1.729685		540		0

		11.935		11.352659		3.777465		11.142665		2.160897		543		3

		21.2172		20.082863		2.725777		20.15214		2.409493		525		5

		31.1317		28.977165		9.636986		30.137165		2.297869		519		10

		42.23		40.218281		8.727638		41.049046		2.412351		534		10

		50.8513		48.768929		8.787396		49.465477		3.021304		535		7

		61.5113		58.284531		14.201715		59.43412		3.068958		523		49

		68.5305		65.330276		10.553432		65.706352		3.731813		528		40

		79.2079		72.702301		15.141418		75.298859		5.143688		433		26

		NR

		11.935		9.346145		2.304454		2.588855		1

		31.1317		22.778257		22.411438		8.353443		7

		50.8513		45.276371		20.772514		5.574929		13

		68.5305		64.113785		17.063396		4.416715		19

		WF

		11.935		10.89696		3.822684		1.03804		2

		31.1317		28.730322		8.978214		2.401378		8

		50.8513		48.833309		9.277586		2.017991		14

		68.5305		65.881943		10.215546		2.648557		20

		GS

		11.935		11.494834		4.497683		0.440166		3

		31.1317		28.730141		10.799314		2.401559		9

		50.8513		47.869003		12.052183		2.982297		15

		68.5305		65.384987		9.667348		3.145513		21

		WG

		11.935		11.352659		3.777465		0.582341		4

		31.1317		28.977165		9.636986		2.154535		10

		50.8513		48.768929		8.787396		2.082371		16

		68.5305		65.330276		10.553432		3.200224		22





		0		0		0		0		2.304454		2.304454		3.822684		3.822684		4.497683		4.497683		3.777465		3.777465

		0		0		0		0		22.411438		22.411438		8.978214		8.978214		10.799314		10.799314		9.636986		9.636986

		0		0		0		0		20.772514		20.772514		9.277586		9.277586		12.052183		12.052183		8.787396		8.787396

		0		0		0		0		17.063396		17.063396		10.215546		10.215546		9.667348		9.667348		10.553432		10.553432
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		PHAT

		5.9351		=		3.789571		Std		=		1.331258		AvgAngle2		=		3.789571		Std2		=		1.331258		count		=		536		Wrongcount		=		0

		11.935		=		7.920726		Std		=		2.142915		AvgAngle2		=		7.920726		Std2		=		2.142915		count		=		544		Wrongcount		=		0

		21.2172		=		17.478779		Std		=		5.090977		AvgAngle2		=		18.585279		Std2		=		3.229164		count		=		523		Wrongcount		=		47

		31.1317		=		31.532713		Std		=		5.881889		AvgAngle2		=		32.393036		Std2		=		2.020046		count		=		507		Wrongcount		=		12

		42.23		=		41.163467		Std		=		6.544683		AvgAngle2		=		42.124367		Std2		=		0.894158		count		=		510		Wrongcount		=		11

		50.8513		=		47.683159		Std		=		8.441872		AvgAngle2		=		49.137993		Std2		=		2.194023		count		=		518		Wrongcount		=		16

		61.5113		=		56.342121		Std		=		12.951912		AvgAngle2		=		59.216602		Std2		=		3.032434		count		=		488		Wrongcount		=		30

		68.5305		=		62.717464		Std		=		16.451485		AvgAngle2		=		66.779816		Std2		=		3.139584		count		=		499		Wrongcount		=		41

		79.2079		=		75.507324		Std		=		15.329649		AvgAngle2		=		78.745674		Std2		=		2.17216		count		=		411		Wrongcount		=		18

		ML

		5.9351		=		5.731615		Std		=		1.247679		AvgAngle2		=		5.731615		Std2		=		1.247679		count		=		538		Wrongcount		=		0

		11.935		=		11.491158		Std		=		2.756793		AvgAngle2		=		11.39887		Std2		=		1.728912		count		=		543		Wrongcount		=		1

		21.2172		=		20.675657		Std		=		2.129516		AvgAngle2		=		20.712074		Std2		=		1.866685		count		=		525		Wrongcount		=		3

		31.1317		=		30.527311		Std		=		4.078272		AvgAngle2		=		30.851963		Std2		=		1.750329		count		=		518		Wrongcount		=		4

		42.23		=		41.2659		Std		=		4.446092		AvgAngle2		=		41.55521		Std2		=		2.142864		count		=		535		Wrongcount		=		3

		50.8513		=		49.475101		Std		=		3.732213		AvgAngle2		=		49.615868		Std2		=		2.563608		count		=		536		Wrongcount		=		3

		61.5113		=		59.366825		Std		=		7.200446		AvgAngle2		=		59.785049		Std2		=		3.356277		count		=		523		Wrongcount		=		4

		68.5305		=		66.2705		Std		=		6.844819		AvgAngle2		=		66.390297		Std2		=		3.231501		count		=		528		Wrongcount		=		23

		79.2079		=		74.740601		Std		=		9.950558		AvgAngle2		=		75.774826		Std2		=		4.986953		count		=		434		Wrongcount		=		11

		Gamma

		5.9351		=		4.973686		Std		=		1.390144		AvgAngle2		=		4.973686		Std2		=		1.390144		count		=		544		Wrongcount		=		0

		11.935		=		9.934752		Std		=		1.942388		AvgAngle2		=		9.934752		Std2		=		1.942388		count		=		543		Wrongcount		=		0

		21.2172		=		19.757708		Std		=		2.413581		AvgAngle2		=		19.875208		Std2		=		2.001728		count		=		525		Wrongcount		=		4

		31.1317		=		31.183977		Std		=		3.670883		AvgAngle2		=		31.49028		Std2		=		1.190585		count		=		518		Wrongcount		=		4

		42.23		=		41.953941		Std		=		3.323424		AvgAngle2		=		42.197006		Std2		=		0.752876		count		=		533		Wrongcount		=		3

		50.8513		=		49.780972		Std		=		4.284122		AvgAngle2		=		50.123745		Std2		=		1.679272		count		=		533		Wrongcount		=		4

		61.5113		=		60.233288		Std		=		5.392564		AvgAngle2		=		60.667343		Std2		=		2.180261		count		=		518		Wrongcount		=		4

		68.5305		=		66.919907		Std		=		7.193896		AvgAngle2		=		67.711456		Std2		=		2.253835		count		=		525		Wrongcount		=		11

		79.2079		=		77.388779		Std		=		9.077023		AvgAngle2		=		78.448494		Std2		=		2.743831		count		=		429		Wrongcount		=		7

		Switch

		5.9351		=		5.676321		Std		=		1.27643		AvgAngle2		=		5.676321		Std2		=		1.27643		count		=		538		Wrongcount		=		0

		11.935		=		11.341166		Std		=		2.791618		AvgAngle2		=		11.248602		Std2		=		1.776214		count		=		543		Wrongcount		=		1

		21.2172		=		20.668983		Std		=		2.085873		AvgAngle2		=		20.705362		Std2		=		1.816584		count		=		525		Wrongcount		=		3

		31.1317		=		30.606846		Std		=		4.073476		AvgAngle2		=		30.932116		Std2		=		1.72399		count		=		518		Wrongcount		=		4

		42.23		=		41.309464		Std		=		4.436284		AvgAngle2		=		41.599018		Std2		=		2.11635		count		=		535		Wrongcount		=		3

		50.8513		=		49.508549		Std		=		3.724308		AvgAngle2		=		49.649506		Std2		=		2.550162		count		=		536		Wrongcount		=		3

		61.5113		=		59.399513		Std		=		7.197156		AvgAngle2		=		59.817989		Std2		=		3.345091		count		=		523		Wrongcount		=		4

		68.5305		=		66.456619		Std		=		6.808208		AvgAngle2		=		66.584892		Std2		=		3.141959		count		=		528		Wrongcount		=		23

		79.2079		=		75.011223		Std		=		9.92313		AvgAngle2		=		76.052483		Std2		=		4.87179		count		=		434		Wrongcount		=		11

		PHAT

		11.935		3.789571		1.331258		8.145429		1

		31.1317		31.532713		5.881889		-0.401013		7

		50.8513		47.683159		8.441872		3.168141		13

		68.5305		62.717464		16.451485		5.813036		19

		TML

		11.935		11.491158		2.756793		0.443842		2

		31.1317		30.527311		4.078272		0.604389		8

		50.8513		49.475101		3.732213		1.376199		14

		68.5305		66.2705		6.844819		2.26		20

		MLR

		11.935		9.934752		1.942388		2.000248		3

		31.1317		31.183977		3.670883		-0.052277		9

		50.8513		49.780972		4.284122		1.070328		15

		68.5305		66.919907		7.193896		1.610593		21

		SWITCH

		11.935		11.341166		2.791618		0.593834		4

		31.1317		30.606846		4.073476		0.524854		10

		50.8513		49.508549		3.724308		1.342751		16

		68.5305		66.456619		6.808208		2.073881		22





		0		0		0		0		1.331258		1.331258		2.756793		2.756793		1.942388		1.942388		2.791618		2.791618

		0		0		0		0		5.881889		5.881889		4.078272		4.078272		3.670883		3.670883		4.073476		4.073476

		0		0		0		0		8.441872		8.441872		3.732213		3.732213		4.284122		4.284122		3.724308		3.724308

		0		0		0		0		16.451485		16.451485		6.844819		6.844819		7.193896		7.193896		6.808208		6.808208
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Sheet1


			8gammawinnersub


			GroundT			AvgAngle						Std			AvgAngle2			Std2			count			Wrongcount


			79.2079			77.185829			2.022071			11.428169			78.47271			2.702914			472			7			2.022071												-61.5113			-50.8513			-42.23			-31.1317			-21.2172			-11.935			-5.9351			0			...


			-79.2079			-77.673012			-1.534888			9.257242			-78.333076			2.927813			467			3			-1.534888												11.935			21.2172			31.1317			42.23			50.8513			61.5113			68.5305			79.2079


			-68.5305			-67.551491			-0.979009			7.198014			-67.898705			2.009305			537			4			-0.979009


			-61.5113			-60.311489			-1.199811			8.25644			-61.085419			1.798022			549			6			-1.199811


			-50.8513			-50.324707			-0.526593			3.633687			-50.577637			1.213459			553			3			-0.526593


			-42.23			-42.103886			-0.126114			1.0479			-42.103886			1.0479			533			0			-0.126114


			-31.1317			-30.992598			-0.139102			2.21748			-31.111572			1.09589			523			2			-0.139102


			-21.2172			-20.541306			-0.675894			1.504288			-20.56369			1.416559			520			1			-0.675894


			-11.935			-11.358806			-0.576194			1.241091			-11.358806			1.241091			533			0			-0.576194


			-5.9351			-5.682285			-0.252815			0.828996			-5.682285			0.828996			529			0			-0.252815


			0			0			0			0			0			0			0			0			0


			5.9351			5.672445			0.262655			0.881463			5.672445			0.881463			543			0			0.262655


			11.935			11.330795			0.604205			1.324081			11.330795			1.324081			543			0			0.604205


			21.2172			20.555365			0.661835			1.713853			20.616957			1.394371			525			2			0.661835


			31.1317			30.912004			0.219696			2.351982			31.04311			0.977729			519			2			0.219696


			42.23			41.858185			0.371815			2.822128			42.015549			1.161801			534			2			0.371815


			50.8513			50.334393			0.516907			2.36476			50.417381			1.382395			536			1			0.516907


			61.5113			60.590969			0.920331			7.4669			61.094791			1.945208			521			3			0.920331


			68.5305			67.719139			0.811361			7.212256			68.069199			1.739823			527			10			0.811361


			79.2079			76.985352			2.222548			12.712015			78.30526			2.969886			433			7			2.222548


			switchWinSub						0																		0


			79.2079			75.007545			4.200355			9.053302			75.92588			4.926554			472			10			4.200355


			-79.2079			-75.729622			-3.478278			5.907066			-76.034576			4.879746			467			6			-3.478278


			-68.5305			-66.256897			-2.273603			8.004783			-66.418236			3.219524			538			23			-2.273603


			-61.5113			-59.506573			-2.004727			8.34548			-60.196964			3.314671			549			8			-2.004727


			-50.8513			-49.659233			-1.192067			3.281084			-49.701111			2.517761			552			3			-1.192067


			-42.23			-41.438347			-0.791653			3.337344			-41.549789			2.124714			535			1			-0.791653


			-31.1317			-30.706448			-0.425252			2.6186			-30.796673			1.809127			523			3			-0.425252


			-21.2172			-20.795443			-0.421757			4.326969			-20.792379			1.816416			520			3			-0.421757


			-11.935			-11.647021			-0.287979			2.734068			-11.553291			1.675295			533			1			-0.287979


			-5.9351			-5.839979			-0.095121			1.223077			-5.839979			1.223077			525			0			-0.095121


			0			0			0			0			0			0			0			0			0


			5.9351			5.826043			0.109057			1.316036			5.826043			1.316036			539			0			0.109057


			11.935			11.646783			0.288217			2.711629			11.554782			1.66447			543			1			0.288217


			21.2172			20.788298			0.428902			1.94732			20.796921			1.783277			525			2			0.428902


			31.1317			30.641174			0.490526			3.454483			30.86574			1.709101			519			3			0.490526


			42.23			41.274921			0.955079			4.597043			41.521629			2.211477			535			2			0.955079


			50.8513			49.812584			1.038716			2.585909			49.790718			2.538332			536			1			1.038716


			61.5113			59.100895			2.410405			10.995844			59.995911			3.391571			523			7			2.410405


			68.5305			66.494003			2.036497			6.790109			66.602615			3.133079			528			22			2.036497


			79.2079			74.773575			4.434325			11.740651			75.934021			4.923165			434			10			4.434325


			PicWinSub						0																		0


			79.2079			77.098			2.1099			9.585517			77.901505			3.498476			471			5			2.1099


			-79.2079			-77.725121			-1.482779			7.549231			-78.038979			3.333405			467			1			-1.482779


			-68.5305			-68.000565			-0.529935			2.526871			-67.854118			2.07169			538			9			-0.529935


			-61.5113			-60.893131			-0.618169			6.398498			-61.206623			2.106929			547			4			-0.618169
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		GroundT		AvgAngle				Std		AvgAngle2		Std2		count		Wrongcount

		79.2079		77.185829		2.022071		11.428169		78.47271		2.702914		472		7		2.022071								-61.5113		-50.8513		-42.23		-31.1317		-21.2172		-11.935		-5.9351		0		...

		-79.2079		-77.673012		-1.534888		9.257242		-78.333076		2.927813		467		3		-1.534888								11.935		21.2172		31.1317		42.23		50.8513		61.5113		68.5305		79.2079

		-68.5305		-67.551491		-0.979009		7.198014		-67.898705		2.009305		537		4		-0.979009

		-61.5113		-60.311489		-1.199811		8.25644		-61.085419		1.798022		549		6		-1.199811

		-50.8513		-50.324707		-0.526593		3.633687		-50.577637		1.213459		553		3		-0.526593

		-42.23		-42.103886		-0.126114		1.0479		-42.103886		1.0479		533		0		-0.126114

		-31.1317		-30.992598		-0.139102		2.21748		-31.111572		1.09589		523		2		-0.139102

		-21.2172		-20.541306		-0.675894		1.504288		-20.56369		1.416559		520		1		-0.675894

		-11.935		-11.358806		-0.576194		1.241091		-11.358806		1.241091		533		0		-0.576194

		-5.9351		-5.682285		-0.252815		0.828996		-5.682285		0.828996		529		0		-0.252815

		0		0		0		0		0		0		0		0		0

		5.9351		5.672445		0.262655		0.881463		5.672445		0.881463		543		0		0.262655

		11.935		11.330795		0.604205		1.324081		11.330795		1.324081		543		0		0.604205

		21.2172		20.555365		0.661835		1.713853		20.616957		1.394371		525		2		0.661835

		31.1317		30.912004		0.219696		2.351982		31.04311		0.977729		519		2		0.219696

		42.23		41.858185		0.371815		2.822128		42.015549		1.161801		534		2		0.371815

		50.8513		50.334393		0.516907		2.36476		50.417381		1.382395		536		1		0.516907

		61.5113		60.590969		0.920331		7.4669		61.094791		1.945208		521		3		0.920331

		68.5305		67.719139		0.811361		7.212256		68.069199		1.739823		527		10		0.811361

		79.2079		76.985352		2.222548		12.712015		78.30526		2.969886		433		7		2.222548

		switchWinSub				0												0

		79.2079		75.007545		4.200355		9.053302		75.92588		4.926554		472		10		4.200355

		-79.2079		-75.729622		-3.478278		5.907066		-76.034576		4.879746		467		6		-3.478278

		-68.5305		-66.256897		-2.273603		8.004783		-66.418236		3.219524		538		23		-2.273603

		-61.5113		-59.506573		-2.004727		8.34548		-60.196964		3.314671		549		8		-2.004727

		-50.8513		-49.659233		-1.192067		3.281084		-49.701111		2.517761		552		3		-1.192067

		-42.23		-41.438347		-0.791653		3.337344		-41.549789		2.124714		535		1		-0.791653

		-31.1317		-30.706448		-0.425252		2.6186		-30.796673		1.809127		523		3		-0.425252

		-21.2172		-20.795443		-0.421757		4.326969		-20.792379		1.816416		520		3		-0.421757

		-11.935		-11.647021		-0.287979		2.734068		-11.553291		1.675295		533		1		-0.287979

		-5.9351		-5.839979		-0.095121		1.223077		-5.839979		1.223077		525		0		-0.095121

		0		0		0		0		0		0		0		0		0

		5.9351		5.826043		0.109057		1.316036		5.826043		1.316036		539		0		0.109057

		11.935		11.646783		0.288217		2.711629		11.554782		1.66447		543		1		0.288217

		21.2172		20.788298		0.428902		1.94732		20.796921		1.783277		525		2		0.428902

		31.1317		30.641174		0.490526		3.454483		30.86574		1.709101		519		3		0.490526

		42.23		41.274921		0.955079		4.597043		41.521629		2.211477		535		2		0.955079

		50.8513		49.812584		1.038716		2.585909		49.790718		2.538332		536		1		1.038716

		61.5113		59.100895		2.410405		10.995844		59.995911		3.391571		523		7		2.410405

		68.5305		66.494003		2.036497		6.790109		66.602615		3.133079		528		22		2.036497

		79.2079		74.773575		4.434325		11.740651		75.934021		4.923165		434		10		4.434325

		PicWinSub				0												0

		79.2079		77.098		2.1099		9.585517		77.901505		3.498476		471		5		2.1099

		-79.2079		-77.725121		-1.482779		7.549231		-78.038979		3.333405		467		1		-1.482779

		-68.5305		-68.000565		-0.529935		2.526871		-67.854118		2.07169		538		9		-0.529935

		-61.5113		-60.893131		-0.618169		6.398498		-61.206623		2.106929		547		4		-0.618169

		-50.8513		-50.469357		-0.381943		1.497128		-50.449352		1.422735		553		1		-0.381943

		-42.23		-41.753304		-0.476696		4.069814		-41.918018		1.432429		536		1		-0.476696

		-31.1317		-30.683081		-0.448619		4.944412		-30.8936		1.147021		523		1		-0.448619

		-21.2172		-20.568995		-0.648205		3.925695		-20.793743		1.289725		520		2		-0.648205

		-11.935		-11.760557		-0.174443		0.936243		-11.760557		0.936243		533		0		-0.174443

		-5.9351		-5.800338		-0.134762		0.695089		-5.800338		0.695089		529		0		-0.134762

		5.9351		5.847769		0.087331		0.739499		5.847769		0.739499		543		0		0.087331

		11.935		11.824294		0.110706		1.951066		11.752155		0.99657		542		1		0.110706

		21.2172		20.732742		0.484458		1.366287		20.732742		1.366287		524		0		0.484458

		31.1317		30.70953		0.42217		2.320821		30.797907		1.162248		518		1		0.42217

		42.23		41.630573		0.599427		4.475411		41.833469		1.417034		534		2		0.599427

		50.8513		49.801186		1.050114		7.464189		50.342976		1.596386		536		4		1.050114

		61.5113		60.660339		0.850961		7.856852		61.218197		2.337452		523		3		0.850961

		68.5305		67.62944		0.90106		5.522641		67.811249		2.129061		528		11		0.90106

		79.2079		76.799103		2.408797		10.866409		77.863602		3.541773		436		7		2.408797

		11.935		11.330795		0.604205		1.324081

		31.1317		30.912004		0.219696		2.351982

		50.8513		50.334393		0.516907		2.36476

		68.5305		67.719139		0.811361		7.212256

		switchWinSub
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		PicWinSub
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												bias		10

		11.935		11.330795		0.604205		1.324081				9.280124		2.648162		0		a		-0.719876		1.928286		0.604205		1.928286

		11.935		11.646783		0.288217		2.711629				7.576588		5.423258		0		b		-2.423412		2.999846		0.288217		2.999846

		11.935		11.824294		0.110706		1.951066				8.15964		3.902132		0		c		-1.84036		2.061772		0.110706		2.061772

		31.1317		30.912004		0.219696		2.351982				7.867714		4.703964		0		a		-2.132286		2.571678		0.219696		2.571678

		31.1317		30.641174		0.490526		3.454483				7.036043		6.908966		0		b		-2.963957		3.945009		0.490526		3.945009

		31.1317		30.70953		0.42217		2.320821				8.101349		4.641642		0		c		-1.898651		2.742991		0.42217		2.742991

		50.8513		50.334393		0.516907		2.36476				8.152147		4.72952		0		a		-1.847853		2.881667		0.516907		2.881667

		50.8513		49.812584		1.038716		2.585909				8.452807		5.171818		0		b		-1.547193		3.624625		1.038716		3.624625

		50.8513		49.801186		1.050114		7.464189				3.585925		14.928378		0		c		-6.414075		8.514303		1.050114		8.514303

		68.5305		67.719139		0.811361		7.212256				3.599105		14.424512		0		a		-6.400895		8.023617		0.811361		8.023617

		68.5305		66.494003		2.036497		6.790109				5.246388		13.580218		0		b		-4.753612		8.826606		2.036497		8.826606

		68.5305		67.62944		0.90106		5.522641				5.378419		11.045282		0		c		-4.621581		6.423701		0.90106		6.423701

		MLR-WG				GamWirnSub

		11.935		11.330795		0.604205		1.324081		1

		31.1317		30.912004		0.219696		2.351982		6

		50.8513		50.334393		0.516907		2.36476		11

		68.5305		67.719139		0.811361		7.212256		16

		SWITCH-WG				switchWinSub

		11.935		11.646783		0.288217		2.711629		2

		31.1317		30.641174		0.490526		3.454483		7

		50.8513		49.812584		1.038716		2.585909		12

		68.5305		66.494003		2.036497		6.790109		17

		AMLR-WG				PicWinSub

		11.935		11.824294		0.110706		1.951066		3

		31.1317		30.70953		0.42217		2.320821		8

		50.8513		49.801186		1.050114		7.464189		13

		68.5305		67.62944		0.90106		5.522641		18
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Sheet3
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		5.672445		0.262655		0.262655

		11.330795		0.604205		0.604205

		20.555365		0.661835		0.661835

		30.912004		0.219696		0.219696

		41.858185		0.371815		0.371815

		50.334393		0.516907		0.516907

		60.590969		0.920331		0.920331

		67.719139		0.811361		0.811361

		76.985352		2.222548		2.222548





		2.022071		4.200355		2.1099		5.907066		5.907066

		-1.534888		-3.478278		-1.482779		8.004783		8.004783

		-0.979009		-2.273603		-0.529935		8.34548		8.34548

		-1.199811		-2.004727		-0.618169		3.281084		3.281084

		-0.526593		-1.192067		-0.381943		3.337344		3.337344

		-0.126114		-0.791653		-0.476696		2.6186		2.6186

		-0.139102		-0.425252		-0.448619		4.326969		4.326969

		-0.675894		-0.421757		-0.648205		2.734068		2.734068

		-0.576194		-0.287979		-0.174443		1.223077		1.223077

		-0.252815		-0.095121		-0.134762		0		0

		0		0				1.316036		1.316036

		0.262655		0.109057		0.087331		2.711629		2.711629

		0.604205		0.288217		0.110706		1.94732		1.94732

		0.661835		0.428902		0.484458		3.454483		3.454483

		0.219696		0.490526		0.42217		4.597043		4.597043
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		0.920331		2.410405		0.850961		6.790109		6.790109
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		base

		5.9351		4.882341		1.638616		4.882341		1.638616		536		0

		11.935		9.346145		2.304454		9.346145		2.304454		541		0

		21.2172		17.538048		5.768125		17.954649		3.347833		523		15

		31.1317		22.778257		22.411438		28.874552		2.810715		513		76

		42.23		34.545609		24.77564		41.236252		1.777272		522		132

		50.8513		45.276371		20.772514		49.718422		2.059619		528		130

		61.5113		57.49638		16.675812		60.295887		2.416533		508		102

		68.5305		64.113785		17.063396		66.798119		3.080888		514		78

		79.2079		70.763489		20.542751		76.58284		4.734348		422		33

		BaseWin

		5.9351		5.568261		1.723809		5.568261		1.723809		540		0

		11.935		10.89696		3.822684		10.664892		2.150406		543		4

		21.2172		19.688425		2.869742		19.814072		2.477207		525		7

		31.1317		28.730322		8.978214		29.885799		2.409143		519		12

		42.23		40.463394		6.98808		41.068314		2.465941		533		8

		50.8513		48.833309		9.277586		49.668331		2.954733		535		11

		61.5113		58.944046		12.892668		60.347317		3.780039		522		12

		68.5305		65.881943		10.215546		66.240631		3.290888		526		54

		79.2079		73.512703		12.119519		75.508728		5.080678		431		24

		BaseSub

		5.9351		5.625694		3.515817		5.805553		1.851817		540		2

		11.935		11.494834		4.497683		11.204711		2.228776		542		6

		21.2172		20.440613		4.796244		20.36927		2.316505		524		15

		31.1317		28.730141		10.799314		30.26082		2.192952		518		14

		42.23		39.876438		10.87374		41.24128		2.227377		532		14

		50.8513		47.869003		12.052183		49.427082		2.850033		535		14

		61.5113		57.787888		14.542797		59.423386		3.034506		519		44

		68.5305		65.384987		9.667348		65.877457		3.571081		523		27

		79.2079		72.162628		16.306036		75.373497		5.122339		430		29

		BaseWienSub

		5.9351		5.788929		1.729685		5.788929		1.729685		540		0

		11.935		11.352659		3.777465		11.142665		2.160897		543		3

		21.2172		20.082863		2.725777		20.15214		2.409493		525		5

		31.1317		28.977165		9.636986		30.137165		2.297869		519		10

		42.23		40.218281		8.727638		41.049046		2.412351		534		10

		50.8513		48.768929		8.787396		49.465477		3.021304		535		7

		61.5113		58.284531		14.201715		59.43412		3.068958		523		49

		68.5305		65.330276		10.553432		65.706352		3.731813		528		40

		79.2079		72.702301		15.141418		75.298859		5.143688		433		26

		NR

		11.935		9.346145		2.304454		2.588855		1

		31.1317		22.778257		22.411438		8.353443		7

		50.8513		45.276371		20.772514		5.574929		13

		68.5305		64.113785		17.063396		4.416715		19

		WF

		11.935		10.89696		3.822684		1.03804		2

		31.1317		28.730322		8.978214		2.401378		8

		50.8513		48.833309		9.277586		2.017991		14

		68.5305		65.881943		10.215546		2.648557		20

		GS

		11.935		11.494834		4.497683		0.440166		3

		31.1317		28.730141		10.799314		2.401559		9

		50.8513		47.869003		12.052183		2.982297		15

		68.5305		65.384987		9.667348		3.145513		21

		WG

		11.935		11.352659		3.777465		0.582341		4

		31.1317		28.977165		9.636986		2.154535		10

		50.8513		48.768929		8.787396		2.082371		16

		68.5305		65.330276		10.553432		3.200224		22





		0		0		0		0		2.304454		2.304454		3.822684		3.822684		4.497683		4.497683		3.777465		3.777465

		0		0		0		0		22.411438		22.411438		8.978214		8.978214		10.799314		10.799314		9.636986		9.636986

		0		0		0		0		20.772514		20.772514		9.277586		9.277586		12.052183		12.052183		8.787396		8.787396

		0		0		0		0		17.063396		17.063396		10.215546		10.215546		9.667348		9.667348		10.553432		10.553432
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		PHAT

		5.9351		=		3.789571		Std		=		1.331258		AvgAngle2		=		3.789571		Std2		=		1.331258		count		=		536		Wrongcount		=		0

		11.935		=		7.920726		Std		=		2.142915		AvgAngle2		=		7.920726		Std2		=		2.142915		count		=		544		Wrongcount		=		0

		21.2172		=		17.478779		Std		=		5.090977		AvgAngle2		=		18.585279		Std2		=		3.229164		count		=		523		Wrongcount		=		47

		31.1317		=		31.532713		Std		=		5.881889		AvgAngle2		=		32.393036		Std2		=		2.020046		count		=		507		Wrongcount		=		12

		42.23		=		41.163467		Std		=		6.544683		AvgAngle2		=		42.124367		Std2		=		0.894158		count		=		510		Wrongcount		=		11

		50.8513		=		47.683159		Std		=		8.441872		AvgAngle2		=		49.137993		Std2		=		2.194023		count		=		518		Wrongcount		=		16

		61.5113		=		56.342121		Std		=		12.951912		AvgAngle2		=		59.216602		Std2		=		3.032434		count		=		488		Wrongcount		=		30

		68.5305		=		62.717464		Std		=		16.451485		AvgAngle2		=		66.779816		Std2		=		3.139584		count		=		499		Wrongcount		=		41

		79.2079		=		75.507324		Std		=		15.329649		AvgAngle2		=		78.745674		Std2		=		2.17216		count		=		411		Wrongcount		=		18

		ML

		5.9351		=		5.731615		Std		=		1.247679		AvgAngle2		=		5.731615		Std2		=		1.247679		count		=		538		Wrongcount		=		0

		11.935		=		11.491158		Std		=		2.756793		AvgAngle2		=		11.39887		Std2		=		1.728912		count		=		543		Wrongcount		=		1

		21.2172		=		20.675657		Std		=		2.129516		AvgAngle2		=		20.712074		Std2		=		1.866685		count		=		525		Wrongcount		=		3

		31.1317		=		30.527311		Std		=		4.078272		AvgAngle2		=		30.851963		Std2		=		1.750329		count		=		518		Wrongcount		=		4

		42.23		=		41.2659		Std		=		4.446092		AvgAngle2		=		41.55521		Std2		=		2.142864		count		=		535		Wrongcount		=		3

		50.8513		=		49.475101		Std		=		3.732213		AvgAngle2		=		49.615868		Std2		=		2.563608		count		=		536		Wrongcount		=		3

		61.5113		=		59.366825		Std		=		7.200446		AvgAngle2		=		59.785049		Std2		=		3.356277		count		=		523		Wrongcount		=		4

		68.5305		=		66.2705		Std		=		6.844819		AvgAngle2		=		66.390297		Std2		=		3.231501		count		=		528		Wrongcount		=		23

		79.2079		=		74.740601		Std		=		9.950558		AvgAngle2		=		75.774826		Std2		=		4.986953		count		=		434		Wrongcount		=		11

		Gamma

		5.9351		=		4.973686		Std		=		1.390144		AvgAngle2		=		4.973686		Std2		=		1.390144		count		=		544		Wrongcount		=		0

		11.935		=		9.934752		Std		=		1.942388		AvgAngle2		=		9.934752		Std2		=		1.942388		count		=		543		Wrongcount		=		0

		21.2172		=		19.757708		Std		=		2.413581		AvgAngle2		=		19.875208		Std2		=		2.001728		count		=		525		Wrongcount		=		4

		31.1317		=		31.183977		Std		=		3.670883		AvgAngle2		=		31.49028		Std2		=		1.190585		count		=		518		Wrongcount		=		4

		42.23		=		41.953941		Std		=		3.323424		AvgAngle2		=		42.197006		Std2		=		0.752876		count		=		533		Wrongcount		=		3

		50.8513		=		49.780972		Std		=		4.284122		AvgAngle2		=		50.123745		Std2		=		1.679272		count		=		533		Wrongcount		=		4

		61.5113		=		60.233288		Std		=		5.392564		AvgAngle2		=		60.667343		Std2		=		2.180261		count		=		518		Wrongcount		=		4

		68.5305		=		66.919907		Std		=		7.193896		AvgAngle2		=		67.711456		Std2		=		2.253835		count		=		525		Wrongcount		=		11

		79.2079		=		77.388779		Std		=		9.077023		AvgAngle2		=		78.448494		Std2		=		2.743831		count		=		429		Wrongcount		=		7

		Switch

		5.9351		=		5.676321		Std		=		1.27643		AvgAngle2		=		5.676321		Std2		=		1.27643		count		=		538		Wrongcount		=		0

		11.935		=		11.341166		Std		=		2.791618		AvgAngle2		=		11.248602		Std2		=		1.776214		count		=		543		Wrongcount		=		1

		21.2172		=		20.668983		Std		=		2.085873		AvgAngle2		=		20.705362		Std2		=		1.816584		count		=		525		Wrongcount		=		3

		31.1317		=		30.606846		Std		=		4.073476		AvgAngle2		=		30.932116		Std2		=		1.72399		count		=		518		Wrongcount		=		4

		42.23		=		41.309464		Std		=		4.436284		AvgAngle2		=		41.599018		Std2		=		2.11635		count		=		535		Wrongcount		=		3

		50.8513		=		49.508549		Std		=		3.724308		AvgAngle2		=		49.649506		Std2		=		2.550162		count		=		536		Wrongcount		=		3

		61.5113		=		59.399513		Std		=		7.197156		AvgAngle2		=		59.817989		Std2		=		3.345091		count		=		523		Wrongcount		=		4

		68.5305		=		66.456619		Std		=		6.808208		AvgAngle2		=		66.584892		Std2		=		3.141959		count		=		528		Wrongcount		=		23

		79.2079		=		75.011223		Std		=		9.92313		AvgAngle2		=		76.052483		Std2		=		4.87179		count		=		434		Wrongcount		=		11

		PHAT

		11.935		3.789571		1.331258		8.145429		1

		31.1317		31.532713		5.881889		-0.401013		7

		50.8513		47.683159		8.441872		3.168141		13

		68.5305		62.717464		16.451485		5.813036		19

		TML
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			8gammawinnersub


			GroundT			AvgAngle						Std			AvgAngle2			Std2			count			Wrongcount


			79.2079			77.185829			2.022071			11.428169			78.47271			2.702914			472			7			2.022071												-61.5113			-50.8513			-42.23			-31.1317			-21.2172			-11.935			-5.9351			0			...


			-79.2079			-77.673012			-1.534888			9.257242			-78.333076			2.927813			467			3			-1.534888												11.935			21.2172			31.1317			42.23			50.8513			61.5113			68.5305			79.2079


			-68.5305			-67.551491			-0.979009			7.198014			-67.898705			2.009305			537			4			-0.979009


			-61.5113			-60.311489			-1.199811			8.25644			-61.085419			1.798022			549			6			-1.199811


			-50.8513			-50.324707			-0.526593			3.633687			-50.577637			1.213459			553			3			-0.526593


			-42.23			-42.103886			-0.126114			1.0479			-42.103886			1.0479			533			0			-0.126114


			-31.1317			-30.992598			-0.139102			2.21748			-31.111572			1.09589			523			2			-0.139102


			-21.2172			-20.541306			-0.675894			1.504288			-20.56369			1.416559			520			1			-0.675894


			-11.935			-11.358806			-0.576194			1.241091			-11.358806			1.241091			533			0			-0.576194


			-5.9351			-5.682285			-0.252815			0.828996			-5.682285			0.828996			529			0			-0.252815


			0			0			0			0			0			0			0			0			0


			5.9351			5.672445			0.262655			0.881463			5.672445			0.881463			543			0			0.262655


			11.935			11.330795			0.604205			1.324081			11.330795			1.324081			543			0			0.604205


			21.2172			20.555365			0.661835			1.713853			20.616957			1.394371			525			2			0.661835


			31.1317			30.912004			0.219696			2.351982			31.04311			0.977729			519			2			0.219696


			42.23			41.858185			0.371815			2.822128			42.015549			1.161801			534			2			0.371815


			50.8513			50.334393			0.516907			2.36476			50.417381			1.382395			536			1			0.516907


			61.5113			60.590969			0.920331			7.4669			61.094791			1.945208			521			3			0.920331


			68.5305			67.719139			0.811361			7.212256			68.069199			1.739823			527			10			0.811361


			79.2079			76.985352			2.222548			12.712015			78.30526			2.969886			433			7			2.222548


			switchWinSub						0																		0


			79.2079			75.007545			4.200355			9.053302			75.92588			4.926554			472			10			4.200355


			-79.2079			-75.729622			-3.478278			5.907066			-76.034576			4.879746			467			6			-3.478278


			-68.5305			-66.256897			-2.273603			8.004783			-66.418236			3.219524			538			23			-2.273603


			-61.5113			-59.506573			-2.004727			8.34548			-60.196964			3.314671			549			8			-2.004727


			-50.8513			-49.659233			-1.192067			3.281084			-49.701111			2.517761			552			3			-1.192067


			-42.23			-41.438347			-0.791653			3.337344			-41.549789			2.124714			535			1			-0.791653


			-31.1317			-30.706448			-0.425252			2.6186			-30.796673			1.809127			523			3			-0.425252


			-21.2172			-20.795443			-0.421757			4.326969			-20.792379			1.816416			520			3			-0.421757


			-11.935			-11.647021			-0.287979			2.734068			-11.553291			1.675295			533			1			-0.287979


			-5.9351			-5.839979			-0.095121			1.223077			-5.839979			1.223077			525			0			-0.095121


			0			0			0			0			0			0			0			0			0


			5.9351			5.826043			0.109057			1.316036			5.826043			1.316036			539			0			0.109057


			11.935			11.646783			0.288217			2.711629			11.554782			1.66447			543			1			0.288217


			21.2172			20.788298			0.428902			1.94732			20.796921			1.783277			525			2			0.428902


			31.1317			30.641174			0.490526			3.454483			30.86574			1.709101			519			3			0.490526


			42.23			41.274921			0.955079			4.597043			41.521629			2.211477			535			2			0.955079


			50.8513			49.812584			1.038716			2.585909			49.790718			2.538332			536			1			1.038716


			61.5113			59.100895			2.410405			10.995844			59.995911			3.391571			523			7			2.410405


			68.5305			66.494003			2.036497			6.790109			66.602615			3.133079			528			22			2.036497


			79.2079			74.773575			4.434325			11.740651			75.934021			4.923165			434			10			4.434325


			PicWinSub						0																		0


			79.2079			77.098			2.1099			9.585517			77.901505			3.498476			471			5			2.1099


			-79.2079			-77.725121			-1.482779			7.549231			-78.038979			3.333405			467			1			-1.482779


			-68.5305			-68.000565			-0.529935			2.526871			-67.854118			2.07169			538			9			-0.529935


			-61.5113			-60.893131			-0.618169			6.398498			-61.206623			2.106929			547			4			-0.618169


			-50.8513			-50.469357			-0.381943			1.497128			-50.449352			1.422735			553			1			-0.381943


			-42.23			-41.753304			-0.476696			4.069814			-41.918018			1.432429			536			1			-0.476696


			-31.1317			-30.683081			-0.448619			4.944412			-30.8936			1.147021			523			1			-0.448619


			-21.2172			-20.568995			-0.648205			3.925695			-20.793743			1.289725			520			2			-0.648205


			-11.935			-11.760557			-0.174443			0.936243			-11.760557			0.936243			533			0			-0.174443


			-5.9351			-5.800338			-0.134762			0.695089			-5.800338			0.695089			529			0			-0.134762


			5.9351			5.847769			0.087331			0.739499			5.847769			0.739499			543			0			0.087331


			11.935			11.824294			0.110706			1.951066			11.752155			0.99657			542			1			0.110706


			21.2172			20.732742			0.484458			1.366287			20.732742			1.366287			524			0			0.484458


			31.1317			30.70953			0.42217			2.320821			30.797907			1.162248			518			1			0.42217


			42.23			41.630573			0.599427			4.475411			41.833469			1.417034			534			2			0.599427


			50.8513			49.801186			1.050114			7.464189			50.342976			1.596386			536			4			1.050114


			61.5113			60.660339			0.850961			7.856852			61.218197			2.337452			523			3			0.850961


			68.5305			67.62944			0.90106			5.522641			67.811249			2.129061			528			11			0.90106


			79.2079			76.799103			2.408797			10.866409			77.863602			3.541773			436			7			2.408797


			11.935			11.330795			0.604205			1.324081


			31.1317			30.912004			0.219696			2.351982


			50.8513			50.334393			0.516907			2.36476


			68.5305			67.719139			0.811361			7.212256


			switchWinSub


			11.935			11.646783			0.288217			2.711629


			31.1317			30.641174			0.490526			3.454483


			50.8513			49.812584			1.038716			2.585909


			68.5305			66.494003			2.036497			6.790109


			PicWinSub


			11.935			11.824294			0.110706			1.951066


			31.1317			30.70953			0.42217			2.320821


			50.8513			49.801186			1.050114			7.464189


			68.5305			67.62944			0.90106			5.522641


																		bias			10


			11.935			11.330795			0.604205			1.324081						9.280124			2.648162			0			a			-0.719876			1.928286			0.604205			1.928286


			11.935			11.646783			0.288217			2.711629						7.576588			5.423258			0			b			-2.423412			2.999846			0.288217			2.999846


			11.935			11.824294			0.110706			1.951066						8.15964			3.902132			0			c			-1.84036			2.061772			0.110706			2.061772


			31.1317			30.912004			0.219696			2.351982						7.867714			4.703964			0			a			-2.132286			2.571678			0.219696			2.571678


			31.1317			30.641174			0.490526			3.454483						7.036043			6.908966			0			b			-2.963957			3.945009			0.490526			3.945009


			31.1317			30.70953			0.42217			2.320821						8.101349			4.641642			0			c			-1.898651			2.742991			0.42217			2.742991


			50.8513			50.334393			0.516907			2.36476						8.152147			4.72952			0			a			-1.847853			2.881667			0.516907			2.881667


			50.8513			49.812584			1.038716			2.585909						8.452807			5.171818			0			b			-1.547193			3.624625			1.038716			3.624625


			50.8513			49.801186			1.050114			7.464189						3.585925			14.928378			0			c			-6.414075			8.514303			1.050114			8.514303


			68.5305			67.719139			0.811361			7.212256						3.599105			14.424512			0			a			-6.400895			8.023617			0.811361			8.023617


			68.5305			66.494003			2.036497			6.790109						5.246388			13.580218			0			b			-4.753612			8.826606			2.036497			8.826606


			68.5305			67.62944			0.90106			5.522641						5.378419			11.045282			0			c			-4.621581			6.423701			0.90106			6.423701
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		8gammawinnersub

		GroundT		AvgAngle				Std		AvgAngle2		Std2		count		Wrongcount

		79.2079		77.185829		2.022071		11.428169		78.47271		2.702914		472		7		2.022071								-61.5113		-50.8513		-42.23		-31.1317		-21.2172		-11.935		-5.9351		0		...

		-79.2079		-77.673012		-1.534888		9.257242		-78.333076		2.927813		467		3		-1.534888								11.935		21.2172		31.1317		42.23		50.8513		61.5113		68.5305		79.2079

		-68.5305		-67.551491		-0.979009		7.198014		-67.898705		2.009305		537		4		-0.979009

		-61.5113		-60.311489		-1.199811		8.25644		-61.085419		1.798022		549		6		-1.199811

		-50.8513		-50.324707		-0.526593		3.633687		-50.577637		1.213459		553		3		-0.526593

		-42.23		-42.103886		-0.126114		1.0479		-42.103886		1.0479		533		0		-0.126114

		-31.1317		-30.992598		-0.139102		2.21748		-31.111572		1.09589		523		2		-0.139102

		-21.2172		-20.541306		-0.675894		1.504288		-20.56369		1.416559		520		1		-0.675894

		-11.935		-11.358806		-0.576194		1.241091		-11.358806		1.241091		533		0		-0.576194

		-5.9351		-5.682285		-0.252815		0.828996		-5.682285		0.828996		529		0		-0.252815

		0		0		0		0		0		0		0		0		0

		5.9351		5.672445		0.262655		0.881463		5.672445		0.881463		543		0		0.262655

		11.935		11.330795		0.604205		1.324081		11.330795		1.324081		543		0		0.604205

		21.2172		20.555365		0.661835		1.713853		20.616957		1.394371		525		2		0.661835

		31.1317		30.912004		0.219696		2.351982		31.04311		0.977729		519		2		0.219696

		42.23		41.858185		0.371815		2.822128		42.015549		1.161801		534		2		0.371815

		50.8513		50.334393		0.516907		2.36476		50.417381		1.382395		536		1		0.516907

		61.5113		60.590969		0.920331		7.4669		61.094791		1.945208		521		3		0.920331

		68.5305		67.719139		0.811361		7.212256		68.069199		1.739823		527		10		0.811361

		79.2079		76.985352		2.222548		12.712015		78.30526		2.969886		433		7		2.222548

		switchWinSub				0												0

		79.2079		75.007545		4.200355		9.053302		75.92588		4.926554		472		10		4.200355

		-79.2079		-75.729622		-3.478278		5.907066		-76.034576		4.879746		467		6		-3.478278

		-68.5305		-66.256897		-2.273603		8.004783		-66.418236		3.219524		538		23		-2.273603

		-61.5113		-59.506573		-2.004727		8.34548		-60.196964		3.314671		549		8		-2.004727

		-50.8513		-49.659233		-1.192067		3.281084		-49.701111		2.517761		552		3		-1.192067

		-42.23		-41.438347		-0.791653		3.337344		-41.549789		2.124714		535		1		-0.791653

		-31.1317		-30.706448		-0.425252		2.6186		-30.796673		1.809127		523		3		-0.425252

		-21.2172		-20.795443		-0.421757		4.326969		-20.792379		1.816416		520		3		-0.421757

		-11.935		-11.647021		-0.287979		2.734068		-11.553291		1.675295		533		1		-0.287979

		-5.9351		-5.839979		-0.095121		1.223077		-5.839979		1.223077		525		0		-0.095121

		0		0		0		0		0		0		0		0		0

		5.9351		5.826043		0.109057		1.316036		5.826043		1.316036		539		0		0.109057

		11.935		11.646783		0.288217		2.711629		11.554782		1.66447		543		1		0.288217

		21.2172		20.788298		0.428902		1.94732		20.796921		1.783277		525		2		0.428902

		31.1317		30.641174		0.490526		3.454483		30.86574		1.709101		519		3		0.490526

		42.23		41.274921		0.955079		4.597043		41.521629		2.211477		535		2		0.955079

		50.8513		49.812584		1.038716		2.585909		49.790718		2.538332		536		1		1.038716

		61.5113		59.100895		2.410405		10.995844		59.995911		3.391571		523		7		2.410405

		68.5305		66.494003		2.036497		6.790109		66.602615		3.133079		528		22		2.036497

		79.2079		74.773575		4.434325		11.740651		75.934021		4.923165		434		10		4.434325

		PicWinSub				0												0

		79.2079		77.098		2.1099		9.585517		77.901505		3.498476		471		5		2.1099

		-79.2079		-77.725121		-1.482779		7.549231		-78.038979		3.333405		467		1		-1.482779

		-68.5305		-68.000565		-0.529935		2.526871		-67.854118		2.07169		538		9		-0.529935

		-61.5113		-60.893131		-0.618169		6.398498		-61.206623		2.106929		547		4		-0.618169

		-50.8513		-50.469357		-0.381943		1.497128		-50.449352		1.422735		553		1		-0.381943

		-42.23		-41.753304		-0.476696		4.069814		-41.918018		1.432429		536		1		-0.476696

		-31.1317		-30.683081		-0.448619		4.944412		-30.8936		1.147021		523		1		-0.448619

		-21.2172		-20.568995		-0.648205		3.925695		-20.793743		1.289725		520		2		-0.648205

		-11.935		-11.760557		-0.174443		0.936243		-11.760557		0.936243		533		0		-0.174443

		-5.9351		-5.800338		-0.134762		0.695089		-5.800338		0.695089		529		0		-0.134762

		5.9351		5.847769		0.087331		0.739499		5.847769		0.739499		543		0		0.087331

		11.935		11.824294		0.110706		1.951066		11.752155		0.99657		542		1		0.110706

		21.2172		20.732742		0.484458		1.366287		20.732742		1.366287		524		0		0.484458

		31.1317		30.70953		0.42217		2.320821		30.797907		1.162248		518		1		0.42217

		42.23		41.630573		0.599427		4.475411		41.833469		1.417034		534		2		0.599427

		50.8513		49.801186		1.050114		7.464189		50.342976		1.596386		536		4		1.050114

		61.5113		60.660339		0.850961		7.856852		61.218197		2.337452		523		3		0.850961

		68.5305		67.62944		0.90106		5.522641		67.811249		2.129061		528		11		0.90106

		79.2079		76.799103		2.408797		10.866409		77.863602		3.541773		436		7		2.408797

		11.935		11.330795		0.604205		1.324081

		31.1317		30.912004		0.219696		2.351982

		50.8513		50.334393		0.516907		2.36476

		68.5305		67.719139		0.811361		7.212256

		switchWinSub

		11.935		11.646783		0.288217		2.711629

		31.1317		30.641174		0.490526		3.454483

		50.8513		49.812584		1.038716		2.585909

		68.5305		66.494003		2.036497		6.790109

		PicWinSub

		11.935		11.824294		0.110706		1.951066

		31.1317		30.70953		0.42217		2.320821

		50.8513		49.801186		1.050114		7.464189

		68.5305		67.62944		0.90106		5.522641

												bias		10

		11.935		11.330795		0.604205		1.324081				9.280124		2.648162		0		a		-0.719876		1.928286		0.604205		1.928286

		11.935		11.646783		0.288217		2.711629				7.576588		5.423258		0		b		-2.423412		2.999846		0.288217		2.999846

		11.935		11.824294		0.110706		1.951066				8.15964		3.902132		0		c		-1.84036		2.061772		0.110706		2.061772

		31.1317		30.912004		0.219696		2.351982				7.867714		4.703964		0		a		-2.132286		2.571678		0.219696		2.571678

		31.1317		30.641174		0.490526		3.454483				7.036043		6.908966		0		b		-2.963957		3.945009		0.490526		3.945009

		31.1317		30.70953		0.42217		2.320821				8.101349		4.641642		0		c		-1.898651		2.742991		0.42217		2.742991

		50.8513		50.334393		0.516907		2.36476				8.152147		4.72952		0		a		-1.847853		2.881667		0.516907		2.881667

		50.8513		49.812584		1.038716		2.585909				8.452807		5.171818		0		b		-1.547193		3.624625		1.038716		3.624625

		50.8513		49.801186		1.050114		7.464189				3.585925		14.928378		0		c		-6.414075		8.514303		1.050114		8.514303

		68.5305		67.719139		0.811361		7.212256				3.599105		14.424512		0		a		-6.400895		8.023617		0.811361		8.023617

		68.5305		66.494003		2.036497		6.790109				5.246388		13.580218		0		b		-4.753612		8.826606		2.036497		8.826606

		68.5305		67.62944		0.90106		5.522641				5.378419		11.045282		0		c		-4.621581		6.423701		0.90106		6.423701

		MLR-WG				GamWirnSub

		11.935		11.330795		0.604205		1.324081		1

		31.1317		30.912004		0.219696		2.351982		6

		50.8513		50.334393		0.516907		2.36476		11

		68.5305		67.719139		0.811361		7.212256		16

		SWITCH-WG				switchWinSub

		11.935		11.646783		0.288217		2.711629		2

		31.1317		30.641174		0.490526		3.454483		7

		50.8513		49.812584		1.038716		2.585909		12

		68.5305		66.494003		2.036497		6.790109		17

		AMLR-GS				PicWinSub

		11.935		11.824294		0.110706		1.951066		3

		31.1317		30.70953		0.42217		2.320821		8

		50.8513		49.801186		1.050114		7.464189		13

		68.5305		67.62944		0.90106		5.522641		18
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		base

		5.9351		4.882341		1.638616		4.882341		1.638616		536		0

		11.935		9.346145		2.304454		9.346145		2.304454		541		0

		21.2172		17.538048		5.768125		17.954649		3.347833		523		15

		31.1317		22.778257		22.411438		28.874552		2.810715		513		76

		42.23		34.545609		24.77564		41.236252		1.777272		522		132

		50.8513		45.276371		20.772514		49.718422		2.059619		528		130

		61.5113		57.49638		16.675812		60.295887		2.416533		508		102

		68.5305		64.113785		17.063396		66.798119		3.080888		514		78

		79.2079		70.763489		20.542751		76.58284		4.734348		422		33

		BaseWin

		5.9351		5.568261		1.723809		5.568261		1.723809		540		0

		11.935		10.89696		3.822684		10.664892		2.150406		543		4

		21.2172		19.688425		2.869742		19.814072		2.477207		525		7

		31.1317		28.730322		8.978214		29.885799		2.409143		519		12

		42.23		40.463394		6.98808		41.068314		2.465941		533		8

		50.8513		48.833309		9.277586		49.668331		2.954733		535		11

		61.5113		58.944046		12.892668		60.347317		3.780039		522		12

		68.5305		65.881943		10.215546		66.240631		3.290888		526		54

		79.2079		73.512703		12.119519		75.508728		5.080678		431		24

		BaseSub

		5.9351		5.625694		3.515817		5.805553		1.851817		540		2

		11.935		11.494834		4.497683		11.204711		2.228776		542		6

		21.2172		20.440613		4.796244		20.36927		2.316505		524		15

		31.1317		28.730141		10.799314		30.26082		2.192952		518		14

		42.23		39.876438		10.87374		41.24128		2.227377		532		14

		50.8513		47.869003		12.052183		49.427082		2.850033		535		14

		61.5113		57.787888		14.542797		59.423386		3.034506		519		44

		68.5305		65.384987		9.667348		65.877457		3.571081		523		27

		79.2079		72.162628		16.306036		75.373497		5.122339		430		29

		BaseWienSub

		5.9351		5.788929		1.729685		5.788929		1.729685		540		0

		11.935		11.352659		3.777465		11.142665		2.160897		543		3

		21.2172		20.082863		2.725777		20.15214		2.409493		525		5

		31.1317		28.977165		9.636986		30.137165		2.297869		519		10

		42.23		40.218281		8.727638		41.049046		2.412351		534		10

		50.8513		48.768929		8.787396		49.465477		3.021304		535		7

		61.5113		58.284531		14.201715		59.43412		3.068958		523		49

		68.5305		65.330276		10.553432		65.706352		3.731813		528		40

		79.2079		72.702301		15.141418		75.298859		5.143688		433		26

		NR

		11.935		9.346145		2.304454		2.588855		1

		31.1317		22.778257		22.411438		8.353443		7

		50.8513		45.276371		20.772514		5.574929		13

		68.5305		64.113785		17.063396		4.416715		19

		WF

		11.935		10.89696		3.822684		1.03804		2

		31.1317		28.730322		8.978214		2.401378		8

		50.8513		48.833309		9.277586		2.017991		14

		68.5305		65.881943		10.215546		2.648557		20

		GS

		11.935		11.494834		4.497683		0.440166		3

		31.1317		28.730141		10.799314		2.401559		9

		50.8513		47.869003		12.052183		2.982297		15

		68.5305		65.384987		9.667348		3.145513		21

		WG

		11.935		11.352659		3.777465		0.582341		4

		31.1317		28.977165		9.636986		2.154535		10

		50.8513		48.768929		8.787396		2.082371		16

		68.5305		65.330276		10.553432		3.200224		22





		0		0		0		0		2.304454		2.304454		3.822684		3.822684		4.497683		4.497683		3.777465		3.777465

		0		0		0		0		22.411438		22.411438		8.978214		8.978214		10.799314		10.799314		9.636986		9.636986

		0		0		0		0		20.772514		20.772514		9.277586		9.277586		12.052183		12.052183		8.787396		8.787396

		0		0		0		0		17.063396		17.063396		10.215546		10.215546		9.667348		9.667348		10.553432		10.553432
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		PHAT

		5.9351		=		3.789571		Std		=		1.331258		AvgAngle2		=		3.789571		Std2		=		1.331258		count		=		536		Wrongcount		=		0

		11.935		=		7.920726		Std		=		2.142915		AvgAngle2		=		7.920726		Std2		=		2.142915		count		=		544		Wrongcount		=		0

		21.2172		=		17.478779		Std		=		5.090977		AvgAngle2		=		18.585279		Std2		=		3.229164		count		=		523		Wrongcount		=		47

		31.1317		=		31.532713		Std		=		5.881889		AvgAngle2		=		32.393036		Std2		=		2.020046		count		=		507		Wrongcount		=		12

		42.23		=		41.163467		Std		=		6.544683		AvgAngle2		=		42.124367		Std2		=		0.894158		count		=		510		Wrongcount		=		11

		50.8513		=		47.683159		Std		=		8.441872		AvgAngle2		=		49.137993		Std2		=		2.194023		count		=		518		Wrongcount		=		16

		61.5113		=		56.342121		Std		=		12.951912		AvgAngle2		=		59.216602		Std2		=		3.032434		count		=		488		Wrongcount		=		30

		68.5305		=		62.717464		Std		=		16.451485		AvgAngle2		=		66.779816		Std2		=		3.139584		count		=		499		Wrongcount		=		41

		79.2079		=		75.507324		Std		=		15.329649		AvgAngle2		=		78.745674		Std2		=		2.17216		count		=		411		Wrongcount		=		18

		ML

		5.9351		=		5.731615		Std		=		1.247679		AvgAngle2		=		5.731615		Std2		=		1.247679		count		=		538		Wrongcount		=		0

		11.935		=		11.491158		Std		=		2.756793		AvgAngle2		=		11.39887		Std2		=		1.728912		count		=		543		Wrongcount		=		1

		21.2172		=		20.675657		Std		=		2.129516		AvgAngle2		=		20.712074		Std2		=		1.866685		count		=		525		Wrongcount		=		3

		31.1317		=		30.527311		Std		=		4.078272		AvgAngle2		=		30.851963		Std2		=		1.750329		count		=		518		Wrongcount		=		4

		42.23		=		41.2659		Std		=		4.446092		AvgAngle2		=		41.55521		Std2		=		2.142864		count		=		535		Wrongcount		=		3

		50.8513		=		49.475101		Std		=		3.732213		AvgAngle2		=		49.615868		Std2		=		2.563608		count		=		536		Wrongcount		=		3

		61.5113		=		59.366825		Std		=		7.200446		AvgAngle2		=		59.785049		Std2		=		3.356277		count		=		523		Wrongcount		=		4

		68.5305		=		66.2705		Std		=		6.844819		AvgAngle2		=		66.390297		Std2		=		3.231501		count		=		528		Wrongcount		=		23

		79.2079		=		74.740601		Std		=		9.950558		AvgAngle2		=		75.774826		Std2		=		4.986953		count		=		434		Wrongcount		=		11

		Gamma

		5.9351		=		4.973686		Std		=		1.390144		AvgAngle2		=		4.973686		Std2		=		1.390144		count		=		544		Wrongcount		=		0

		11.935		=		9.934752		Std		=		1.942388		AvgAngle2		=		9.934752		Std2		=		1.942388		count		=		543		Wrongcount		=		0

		21.2172		=		19.757708		Std		=		2.413581		AvgAngle2		=		19.875208		Std2		=		2.001728		count		=		525		Wrongcount		=		4

		31.1317		=		31.183977		Std		=		3.670883		AvgAngle2		=		31.49028		Std2		=		1.190585		count		=		518		Wrongcount		=		4

		42.23		=		41.953941		Std		=		3.323424		AvgAngle2		=		42.197006		Std2		=		0.752876		count		=		533		Wrongcount		=		3

		50.8513		=		49.780972		Std		=		4.284122		AvgAngle2		=		50.123745		Std2		=		1.679272		count		=		533		Wrongcount		=		4

		61.5113		=		60.233288		Std		=		5.392564		AvgAngle2		=		60.667343		Std2		=		2.180261		count		=		518		Wrongcount		=		4

		68.5305		=		66.919907		Std		=		7.193896		AvgAngle2		=		67.711456		Std2		=		2.253835		count		=		525		Wrongcount		=		11

		79.2079		=		77.388779		Std		=		9.077023		AvgAngle2		=		78.448494		Std2		=		2.743831		count		=		429		Wrongcount		=		7

		Switch

		5.9351		=		5.676321		Std		=		1.27643		AvgAngle2		=		5.676321		Std2		=		1.27643		count		=		538		Wrongcount		=		0

		11.935		=		11.341166		Std		=		2.791618		AvgAngle2		=		11.248602		Std2		=		1.776214		count		=		543		Wrongcount		=		1

		21.2172		=		20.668983		Std		=		2.085873		AvgAngle2		=		20.705362		Std2		=		1.816584		count		=		525		Wrongcount		=		3

		31.1317		=		30.606846		Std		=		4.073476		AvgAngle2		=		30.932116		Std2		=		1.72399		count		=		518		Wrongcount		=		4

		42.23		=		41.309464		Std		=		4.436284		AvgAngle2		=		41.599018		Std2		=		2.11635		count		=		535		Wrongcount		=		3

		50.8513		=		49.508549		Std		=		3.724308		AvgAngle2		=		49.649506		Std2		=		2.550162		count		=		536		Wrongcount		=		3

		61.5113		=		59.399513		Std		=		7.197156		AvgAngle2		=		59.817989		Std2		=		3.345091		count		=		523		Wrongcount		=		4

		68.5305		=		66.456619		Std		=		6.808208		AvgAngle2		=		66.584892		Std2		=		3.141959		count		=		528		Wrongcount		=		23

		79.2079		=		75.011223		Std		=		9.92313		AvgAngle2		=		76.052483		Std2		=		4.87179		count		=		434		Wrongcount		=		11

		PHAT

		11.935		3.789571		1.331258		8.145429		1

		31.1317		31.532713		5.881889		-0.401013		7

		50.8513		47.683159		8.441872		3.168141		13

		68.5305		62.717464		16.451485		5.813036		19

		TML

		11.935		11.491158		2.756793		0.443842		2

		31.1317		30.527311		4.078272		0.604389		8

		50.8513		49.475101		3.732213		1.376199		14

		68.5305		66.2705		6.844819		2.26		20

		MLR

		11.935		9.934752		1.942388		2.000248		3

		31.1317		31.183977		3.670883		-0.052277		9

		50.8513		49.780972		4.284122		1.070328		15

		68.5305		66.919907		7.193896		1.610593		21

		SWITCH

		11.935		11.341166		2.791618		0.593834		4

		31.1317		30.606846		4.073476		0.524854		10

		50.8513		49.508549		3.724308		1.342751		16

		68.5305		66.456619		6.808208		2.073881		22





		0		0		0		0		1.331258		1.331258		2.756793		2.756793		1.942388		1.942388		2.791618		2.791618

		0		0		0		0		5.881889		5.881889		4.078272		4.078272		3.670883		3.670883		4.073476		4.073476

		0		0		0		0		8.441872		8.441872		3.732213		3.732213		4.284122		4.284122		3.724308		3.724308

		0		0		0		0		16.451485		16.451485		6.844819		6.844819		7.193896		7.193896		6.808208		6.808208
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Sheet1


			8gammawinnersub


			GroundT			AvgAngle						Std			AvgAngle2			Std2			count			Wrongcount


			79.2079			77.185829			2.022071			11.428169			78.47271			2.702914			472			7			2.022071												-61.5113			-50.8513			-42.23			-31.1317			-21.2172			-11.935			-5.9351			0			...


			-79.2079			-77.673012			-1.534888			9.257242			-78.333076			2.927813			467			3			-1.534888												11.935			21.2172			31.1317			42.23			50.8513			61.5113			68.5305			79.2079


			-68.5305			-67.551491			-0.979009			7.198014			-67.898705			2.009305			537			4			-0.979009


			-61.5113			-60.311489			-1.199811			8.25644			-61.085419			1.798022			549			6			-1.199811


			-50.8513			-50.324707			-0.526593			3.633687			-50.577637			1.213459			553			3			-0.526593


			-42.23			-42.103886			-0.126114			1.0479			-42.103886			1.0479			533			0			-0.126114


			-31.1317			-30.992598			-0.139102			2.21748			-31.111572			1.09589			523			2			-0.139102


			-21.2172			-20.541306			-0.675894			1.504288			-20.56369			1.416559			520			1			-0.675894


			-11.935			-11.358806			-0.576194			1.241091			-11.358806			1.241091			533			0			-0.576194


			-5.9351			-5.682285			-0.252815			0.828996			-5.682285			0.828996			529			0			-0.252815


			0			0			0			0			0			0			0			0			0


			5.9351			5.672445			0.262655			0.881463			5.672445			0.881463			543			0			0.262655


			11.935			11.330795			0.604205			1.324081			11.330795			1.324081			543			0			0.604205


			21.2172			20.555365			0.661835			1.713853			20.616957			1.394371			525			2			0.661835


			31.1317			30.912004			0.219696			2.351982			31.04311			0.977729			519			2			0.219696


			42.23			41.858185			0.371815			2.822128			42.015549			1.161801			534			2			0.371815


			50.8513			50.334393			0.516907			2.36476			50.417381			1.382395			536			1			0.516907


			61.5113			60.590969			0.920331			7.4669			61.094791			1.945208			521			3			0.920331


			68.5305			67.719139			0.811361			7.212256			68.069199			1.739823			527			10			0.811361


			79.2079			76.985352			2.222548			12.712015			78.30526			2.969886			433			7			2.222548


			switchWinSub						0																		0


			79.2079			75.007545			4.200355			9.053302			75.92588			4.926554			472			10			4.200355


			-79.2079			-75.729622			-3.478278			5.907066			-76.034576			4.879746			467			6			-3.478278


			-68.5305			-66.256897			-2.273603			8.004783			-66.418236			3.219524			538			23			-2.273603


			-61.5113			-59.506573			-2.004727			8.34548			-60.196964			3.314671			549			8			-2.004727


			-50.8513			-49.659233			-1.192067			3.281084			-49.701111			2.517761			552			3			-1.192067


			-42.23			-41.438347			-0.791653			3.337344			-41.549789			2.124714			535			1			-0.791653


			-31.1317			-30.706448			-0.425252			2.6186			-30.796673			1.809127			523			3			-0.425252


			-21.2172			-20.795443			-0.421757			4.326969			-20.792379			1.816416			520			3			-0.421757


			-11.935			-11.647021			-0.287979			2.734068			-11.553291			1.675295			533			1			-0.287979


			-5.9351			-5.839979			-0.095121			1.223077			-5.839979			1.223077			525			0			-0.095121


			0			0			0			0			0			0			0			0			0


			5.9351			5.826043			0.109057			1.316036			5.826043			1.316036			539			0			0.109057


			11.935			11.646783			0.288217			2.711629			11.554782			1.66447			543			1			0.288217


			21.2172			20.788298			0.428902			1.94732			20.796921			1.783277			525			2			0.428902


			31.1317			30.641174			0.490526			3.454483			30.86574			1.709101			519			3			0.490526


			42.23			41.274921			0.955079			4.597043			41.521629			2.211477			535			2			0.955079


			50.8513			49.812584			1.038716			2.585909			49.790718			2.538332			536			1			1.038716


			61.5113			59.100895			2.410405			10.995844			59.995911			3.391571			523			7			2.410405


			68.5305			66.494003			2.036497			6.790109			66.602615			3.133079			528			22			2.036497


			79.2079			74.773575			4.434325			11.740651			75.934021			4.923165			434			10			4.434325


			PicWinSub						0																		0


			79.2079			77.098			2.1099			9.585517			77.901505			3.498476			471			5			2.1099


			-79.2079			-77.725121			-1.482779			7.549231			-78.038979			3.333405			467			1			-1.482779


			-68.5305			-68.000565			-0.529935			2.526871			-67.854118			2.07169			538			9			-0.529935


			-61.5113			-60.893131			-0.618169			6.398498			-61.206623			2.106929			547			4			-0.618169


			-50.8513			-50.469357			-0.381943			1.497128			-50.449352			1.422735			553			1			-0.381943


			-42.23			-41.753304			-0.476696			4.069814			-41.918018			1.432429			536			1			-0.476696


			-31.1317			-30.683081			-0.448619			4.944412			-30.8936			1.147021			523			1			-0.448619


			-21.2172			-20.568995			-0.648205			3.925695			-20.793743			1.289725			520			2			-0.648205


			-11.935			-11.760557			-0.174443			0.936243			-11.760557			0.936243			533			0			-0.174443


			-5.9351			-5.800338			-0.134762			0.695089			-5.800338			0.695089			529			0			-0.134762


			5.9351			5.847769			0.087331			0.739499			5.847769			0.739499			543			0			0.087331


			11.935			11.824294			0.110706			1.951066			11.752155			0.99657			542			1			0.110706


			21.2172			20.732742			0.484458			1.366287			20.732742			1.366287			524			0			0.484458


			31.1317			30.70953			0.42217			2.320821			30.797907			1.162248			518			1			0.42217


			42.23			41.630573			0.599427			4.475411			41.833469			1.417034			534			2			0.599427


			50.8513			49.801186			1.050114			7.464189			50.342976			1.596386			536			4			1.050114


			61.5113			60.660339			0.850961			7.856852			61.218197			2.337452			523			3			0.850961


			68.5305			67.62944			0.90106			5.522641			67.811249			2.129061			528			11			0.90106


			79.2079			76.799103			2.408797			10.866409			77.863602			3.541773			436			7			2.408797


			11.935			11.330795			0.604205			1.324081


			31.1317			30.912004			0.219696			2.351982


			50.8513			50.334393			0.516907			2.36476


			68.5305			67.719139			0.811361			7.212256


			switchWinSub


			11.935			11.646783			0.288217			2.711629


			31.1317			30.641174			0.490526			3.454483


			50.8513			49.812584			1.038716			2.585909


			68.5305			66.494003			2.036497			6.790109


			PicWinSub


			11.935			11.824294			0.110706			1.951066


			31.1317			30.70953			0.42217			2.320821


			50.8513			49.801186			1.050114			7.464189


			68.5305			67.62944			0.90106			5.522641


																		bias			10


			11.935			11.330795			0.604205			1.324081						9.280124			2.648162			0			a			-0.719876			1.928286			0.604205			1.928286
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