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The HRTI Analysis Tool (HAT), version 2.0, was distributed to the terrain representation projects in GEO*, the NGA/Darpa collaboration program.  At UNC-CH, we have begun using HAT for analyzing the terrain representations that we compute.  Although HAT is a great tool with many powerful features, we have run into some problems getting it to work for our needs.  Since, in the last meeting, we learned from NN that HAT is still in active development, we would like to suggest some features that would facilitate our use, and probably that of others.  In particular, easy modifications would improve .BIL and .ASC support, improve the display of error metrics & histograms, and would better document what computations are performed.  More extensive modifications would support irregular representation, such as TINs or splines. 

Note:  We are commenting on HRTI version 2.0 (including the documentation manual).
Raster DEM Import Capabilities:

The 2.0 version of the HRTI tool supports several formats (DTED, GeoTIFF, Smart Image, USGS Binary DEM, Star3i BIL, and ASCII Grid), but not all of these formats are standard or well documented.

For us, GeoTIFF appears to work just fine and as a work-around for UNC-CH, we can convert our results into this format  to import our results into HRTI. We did not experiment with DTED, USGS Binary DEM, and are unfamiliar with Smart Image, so we won’t comment on those formats. 

We are able to use ASCII Grid if we omit all header data, and import the resulting data as raw heights, but this is unsatisfactory – we’d rather be able to include the headers.  We have been unable to find a description of Star3i BIL format, whose metadata files are not compatible with the files we currently have.   Thus, we would like to see if the following formats can be added to the HRTI Analysis Tool:

Adding ESRI ArcInfo ASCII Grid (.ASC) Support:

Can the ASCII Grid format be modified to also support the ESRI ArcInfo ASCII Grid format?   The HRTI-supported ASCII Grid format (.GRD) supports a height data set as 2 separate files: a metadata file contains the lat/long coordinates for the 4 corners of the data.   The raw height data file consists of ASCII representations of floats in row major order, with rows separated by newlines. 

This is similar to the ESRI ArcInfo ASCII Grid format (.ASC), with two main differences: In ArcInfo Grid, the header is included with the raw height data, and this header supports different metadata fields.  See the example below, or documentation at this web site: http://geotools.codehaus.org/ArcInfo+ASCII+Grid+format.

.ASC File Format:

<Header>

<Raw Height Data>

Example ASCII File Data (.ASC):

ncols 157

nrows 171

xllcorner -156.08749650000

yllcorner 18.870890200000

cellsize 0.00833300

NODATA_value  -9999

0 0 1 1 1 2 3 3 5 6 8 9 12 14 18 21 25 30 35 41 47 53

59 66 73 79 86 92 97 102 106 109 112 113 113 113 111 109 106

103 98 94 89 83 78 72 67 61 56 51 46 41 37 32 29 25 22 19

...

Note:  Starting on the 7th line is raw height data, which is already equivalent to the current ASCII Grid format supported by the HRTI tool.

Note:  One important consideration for the ESRI Grid format is support for the “NODATA_value” field, which we will discuss more below.  In brief,  any height data value matching this “NODATA_value” should not be displayed or processed for computing statistics/errors.

Adding standard .BIL Support:
Our code can easily create large BIL files for terrain, so we had hoped to use that to support HRTI analysis of our data.  We are unable to find documentation for the metadata for the Star3i BIL format; it seems that Star3i was an Australian company that is now defunct?  Our attempts to reverse engineer the current metadata header were not successful.

Here is a link to one description of the format that our code emits.

http://www.softwright.com/faq/support/toposcript_bil_file_format.html
We would like to ask that your current Star3i .BIL support be improved to also allow importing of data in the .BIL format described in the above hyperlink.   

The raw height data is stored in binary format, 16 bit integer (2 bytes), 32 bit integer (4 bytes), or 32 bit float (4 bytes), stored in the usual rows of columns format.   The raw bytes can be stored either using Little Endian or Big Endian notation.   A field in the header specifies which byte ordering scheme to use when interpreting the raw data.     The binary raw height data file usually has a .bil extension.  In addition to the raw height data there is an ASCII header file, with the extension .hdr, for specifying the metadata describing the terrain.   Optionally, there is another metadata file called the World file, usually with the extension .blw, which specifies coordinates.
Here is an Example BIL Header file (.HDR)
Example Header File Data:
nrows 1380




// # of Rows in height field
ncols 1825




// # of Columns in height field
nbands 1




// # of Bands (for banded files)
nbits 16




// Bits per entry
layout bil





nodata -9999




// No Data Value
byteorder I




// Little Endian (I) /Big Endian
ulxmap 429759.00



// UTM coordinate
ulymap 4514131.00



// UTM coordinate
xdim 1.00




// Cellsize (horizontal)
ydim 1.00




// Cellsize (vertical)
Here is an Example Optional BIL World File (.BLW)


Example World File Data

1





// Cellsize (horizontal)

0.0

0.0

-1





// Cellsize (vertical)

429759




// UTM coordinate (left)

4514131




// UTM coordinate (top)

Statistics and Reporting

Some issues with statistics are simply documentation of what is computed and reported.  Others involve discarding outliers to show the typical behavior, especially for handling NO_DATA values. 

Outputting Error Metrics:

When comparing two DEM’s (Comparison & Ground Truth), the main window outputs a number of error statistics.    The min and max error column are, I think, clear, but I would also like to know the values of other error measures, including of Average Error, Absolute Average Error, and Root Mean Square (RMS) of error, for both height and slope differences.  

This information may already be output; we just don’t know how to interpret it.   If this is indeed the case, then we just need better documentation explaining how to interpret the error metric results.

For example, here are some error metrics we calculate when comparing a decompressed DEM against the original uncompressed DEM in our own internal error comparison tool.

	Min X
	-912

	Max X
	912

	Avg X
	-0.279

	Min Y
	-689.5

	Max Y
	689.5

	Avg Y
	-0.0205

	Min Z
	1440.51

	Max Z
	1957.26

	Avg Z
	1616.55

	Min(elev err)
	-1.313

	Max(elev err)
	1.107

	Avg(elev err)
	0.001

	Abs(Avg(elev err))
	0.098

	RMS(elev err)
	0.137

	Min(slope err)
	0

	Max(slope err)
	145.078

	Avg(slope err)
	4.419

	Abs(Avg(slope err))
	4.419

	RMS(slope err)
	5.671


Here  <X,Y,Z> refer to 3D position, “elev err” refers to differences in elevation between two surfaces, and “slope err” refers to angular deviation (in degrees) between corresponding slope normals to the two surfaces.

More Information on Techniques:   

The documentation currently has a great appendix describing the algorithms used in computing slopes.  It would be useful to have additional appendices on the statistical techniques used to compute error metrics, on what is meant by the “Err. Norm” button (which sounds useful, but this appears to only be functional if you are using THED), and on the 3 horizontal registration algorithms.  

NO DATA value handling:

Although some ASCII Grid and .BIL formats include a NO_DATA value specification in the header or meta-data file, the HRTI-supported format does not appear to support this, but treats the NO_DATA value (often -9999) as a valid elevation. This corrupts the elevation color selection, the error statistics, and the error histograms.  

Because our techniques focus on interpolation from irregular data sets, we tend to generate NO_DATA values to fill out to the boundary of the bounding box, and thus have great problems when these values are taken as elevations. 
· Elevation Color Selection:  The HRTI Analysis Tool uses the entire data range to determine the mapping from elevation to colors.  Using the NO_DATA value throws off the valid range of display values, When, for example, our university of Utah data set is seen to range from -9999 to 1958, instead of the true range from 1000 to 1958, the terrain details are effectively hidden because the true range is mapped into less than 10% of the color range. Fortunately, we can work around this problem by manually adjusting the color ranges.

· Biased Error Statistics:  Including the NO_DATA values into the error calculations for elevation and slope throws off the resulting statistics. Since most of our NO_DATA values are around the boundary, we can minimize the impact by specifying a smaller bounding box to exclude the boundary.  It would be good to be able to make this specification in a file, instead of graphically. 
· Biased Histograms:  The large errors from treating NO_DATA as valid elevation become outliers that determine the histograms, as described in the next section.  In our context, selecting a bounding box to exclude the area near the boundary again helps minimize the impact, but being able to set the range is also needed.
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Fig 1:   Shows how a small corner of the University of Utah  data set shows elevation color ranges determined by outliers from NODATA values, which are assigned by our irregular representation around the boundary.
The desired behavior is to be able to specify a NO_DATA value and then have all underlying calculations simply ignore rasters that contain this value (either in the Comparison DEM or Truth DEM or both).    As mentioned above, ESRI ArcInfo ASCII Grid and .BIL formats allow NO_DATA to be specified in the header, so these should be handled correctly in the user display and during generation of error metrics.
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Fig 2:   University of Utah data set showing a more informative elevation to color mapping, created manually after loading the elevation file.  

Note the small but noticeable ragged edge (in blue) of the decompressed TIN file
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Fig 3:   Using a bounding box to avoid NO DATA regions (ragged edges), which would otherwise produce invalid error metrics and histograms. 
Histogram range adjustment:

The error histograms have their range determined by outliers in the data, which means that the typical error values all land in a small number of bins.  This is especially problematic for files with a NO_DATA value (such as -9999) that winds up being an extreme outlier, but even if we set a bounding box that includes only valid data, we still have problems. For example,  our University of Utah data the max height differences may vary from -29 to +54 meters but the vast majority of height differences actually fall in the smaller range of -4 to +4 meters.    
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Fig 4:   `Height Differences’ histogram for University of Utah data in the HRTI Analysis tool (left) and a manually computed Excel histogram (right)
HRTI uses only 20 bins, with the vast majority falling into a single bin; using 100 bins better shows the shape of the distribution.
We would like to request that the histogram tool be modified to allow the following:

· Allow the user to choose the number of histogram bins (default to, say, 30).

· Allow the user to specify a min,max range that defaults to the data range, but can be set smaller. (This is similar to the current filtering for the height color bar on the DEM comparison dialog.)
Processing irregular representations in HRTI:

At UNC-CH, we are working with irregular representations of terrain as TINs and splines.   Some of our source data is raster DEM, but much of it is raw LIDAR or sonar that we work with as irregular samples.  Our specialty is handling, compressing, and decompressing large irregular data sets, such as could come from raw LIDAR, sonar, or conflation of these with other base data. Thus, we would like NGA to have the capability to test irregular data sets and irregular representations built upon them.  
Adding TINs to HRTI:

The simplest form of irregular representation would be a TIN triangulated surface represented in some common graphics format.  We have our own set of TIN formats that allows streaming with very low memory.  These are very similar to .OBJ format, so we could easily add support for any of these common graphics formats: 

WaveFront Polygon Format (.OBJ)

http://en.wikipedia.org/wiki/Obj

Stanford Polygon Format (.PLY) 

http://en.wikipedia.org/wiki/PLY_(file_format)
GeomView Polygon Format (.OFF)


http://www.geomview.org/docs/html/OFF.html
See Figure 1 for an example of what can happen (Ragged Edges) when trying to compare TIN data vs. DEM data for analysis.

Adding point cloud ground truth to HRTI:   

We had developed one of our own tools to compare a ground truth point cloud against a terrain interpolation module, which allowed us to test raster and irregular models on both regular and irregular sample sets.  (We also explored using different perceptual features to be able to show two or more error results, whether from different representation/interpolation schemes (raster, piecewise-linear TIN, and spline) or from different terrain parameters (elevation, slope, and aspect).  See http://www.csc.ncsu.edu/faculty/healey/download/3dpvt_poster.06.pdf for some details.)
To add this to HRTI, one would need to also add support for testing point cloud samples. 
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Overview

		Overview

		Original File		UofU_orig.txt		UofU_orig_16_int.tif		UofU_orig_32.tif

		Description		Part of University of Utah Campus + part of nearby mountains								Base Size (for compression ratio)

		File Size (bytes)		22,385,668		5,243,434		10,469,930				10,469,930

		ncols		1825

		nrows		1380

		ulxcorner		429759

		ulycorner		4512752

		cell_size		1x1 Meters

		slope		degrees

				30_SMB		30_SMC		10_SMB*		10_SMC*		1_SMB		1_SMC

		File Name		UU_30_smb_lin.asc		UU_30_smc_lin.asc		UU_10_smb_lin.asc		UU_10_smc_lin.asc		UU_1_smb_lin.asc		UU_1_smc_lin.asc

		File Size (bytes)		27,476,213		2,280,183		9,173,189		853,726		919,033		103,793

		Compress Ratio		0.3811		4.5917		1.1414		12.2638		11.3923		100.8732

		Simplify %		30.00%		30.00%		10.00%		10.00%		1.00%		1.00%

		Type		SMB		SMC		SMB		SMC		SMB		SMC

		Interpolation		Linear		Linear		Linear		Linear		Linear		Linear

		Min X		-912		-912		-912		-912		-912		-912

		Max X		912		912		912		912		912		912

		Avg X		-0.279		-0.370151		-1.26893		-3.43578		-0.289906		-0.282519

		Min Y		-689.5		-689.5		-689.5		-689.5		-689.5		-689.5

		Max Y		689.5		689.5		689.5		689.5		689.5		689.5

		Avg Y		-0.0205		0.0317755		-8.67911		-4.66222		-0.197727		-0.201487

		Min Z		1440.51		1440.51		1440.51		1440.51		1440.51		1440.51

		Max Z		1957.26		1957.23		1957.22		1957.17		1957.57		1957.07

		Avg Z		1616.55		1616.54		1616.2		1616.56		1616.33		1616.33

		Min(elev err)		-1.313		-2.03955		-4.09766		-4.09863		-38.6011		-38.5977

		Max(elev err)		1.107		2.72815		4.29724		4.29553		23.8785		23.8837

		Avg(elev err)		0.001		0.000856032		0.000671732		0.000679896		0.0168118		0.0169146

		Abs(Avg(elev err))		0.098		0.0986969		0.218749		0.218585		0.546643		0.546699

		RMS(elev err)		0.137		0.136746		0.328279		0.327929		0.877123		0.877166

		Min(slope err)		0		0		0				0		0

		Max(slope err)		145.078		145.082		146.217		146.262		152.637		153.086

		Avg(slope err)		4.419		4.43151		8.51386		8.51255		13.6243		13.6247

		Abs(Avg(slope err))		4.419		4.43151		8.51386		8.51255		13.6243		13.6247

		RMS(slope err)		5.671		5.71128		10.9936		11.0024		18.8821		18.8826

								* Note:  Something went wrong somewhere in pipeline, there are at least 75% of the top ~20 rows missing from results for SMB

								* and at least 50% of the top ~20 rows missing from results for SMC

								* This is why there is a large variation in average X and average Y





30_SMB

		UU_30_smb_lin.asc

		Elevation Error										Slope Error

				Range (Meters)										Range (degrees)

		Index		Min		Max		Count				Index		Min		Max		Count

		0		-1.31323		-1.28903		1				0		0		1.45078		343413

		1		-1.28903		-1.26482		0				1		1.45078		2.90156		578092

		2		-1.26482		-1.24062		1				2		2.90156		4.35234		538493

		3		-1.24062		-1.21642		2				3		4.35234		5.80313		400273

		4		-1.21642		-1.19221		0				4		5.80313		7.25391		264736

		5		-1.19221		-1.16801		0				5		7.25391		8.70469		161968

		6		-1.16801		-1.1438		1				6		8.70469		10.1555		95164

		7		-1.1438		-1.1196		1				7		10.1555		11.6063		53947

		8		-1.1196		-1.0954		1				8		11.6063		13.057		29654

		9		-1.0954		-1.07119		0				9		13.057		14.5078		16135

		10		-1.07119		-1.04699		1				10		14.5078		15.9586		8698

		11		-1.04699		-1.02278		1				11		15.9586		17.4094		4571

		12		-1.02278		-0.998579		1				12		17.4094		18.8602		2411

		13		-0.998579		-0.974375		3				13		18.8602		20.3109		1356

		14		-0.974375		-0.950171		1				14		20.3109		21.7617		709

		15		-0.950171		-0.925967		4				15		21.7617		23.2125		370

		16		-0.925967		-0.901763		7				16		23.2125		24.6633		258

		17		-0.901763		-0.877559		9				17		24.6633		26.1141		158

		18		-0.877559		-0.853354		20				18		26.1141		27.5648		152

		19		-0.853354		-0.82915		19				19		27.5648		29.0156		129

		20		-0.82915		-0.804946		29				20		29.0156		30.4664		161

		21		-0.804946		-0.780742		42				21		30.4664		31.9172		172

		22		-0.780742		-0.756538		47				22		31.9172		33.368		185

		23		-0.756538		-0.732334		58				23		33.368		34.8188		181

		24		-0.732334		-0.70813		86				24		34.8188		36.2695		173

		25		-0.70813		-0.683926		136				25		36.2695		37.7203		197

		26		-0.683926		-0.659722		184				26		37.7203		39.1711		209

		27		-0.659722		-0.635518		252				27		39.1711		40.6219		186

		28		-0.635518		-0.611313		330				28		40.6219		42.0727		223

		29		-0.611313		-0.587109		426				29		42.0727		43.5234		251

		30		-0.587109		-0.562905		609				30		43.5234		44.9742		304

		31		-0.562905		-0.538701		841				31		44.9742		46.425		257

		32		-0.538701		-0.514497		1126				32		46.425		47.8758		170

		33		-0.514497		-0.490293		1498				33		47.8758		49.3266		142

		34		-0.490293		-0.466089		2117				34		49.3266		50.7773		127

		35		-0.466089		-0.441885		2771				35		50.7773		52.2281		122

		36		-0.441885		-0.417681		3619				36		52.2281		53.6789		125

		37		-0.417681		-0.393477		4796				37		53.6789		55.1297		134

		38		-0.393477		-0.369272		6326				38		55.1297		56.5805		122

		39		-0.369272		-0.345068		8339				39		56.5805		58.0313		110

		40		-0.345068		-0.320864		10912				40		58.0313		59.482		111

		41		-0.320864		-0.29666		14223				41		59.482		60.9328		115

		42		-0.29666		-0.272456		18358				42		60.9328		62.3836		98

		43		-0.272456		-0.248252		23557				43		62.3836		63.8344		75

		44		-0.248252		-0.224048		30314				44		63.8344		65.2852		72

		45		-0.224048		-0.199844		39048				45		65.2852		66.7359		54

		46		-0.199844		-0.17564		49919				46		66.7359		68.1867		66

		47		-0.17564		-0.151436		62642				47		68.1867		69.6375		54

		48		-0.151436		-0.127231		78007				48		69.6375		71.0883		49

		49		-0.127231		-0.103027		97519				49		71.0883		72.5391		34

		50		-0.103027		-0.0788232		120157				50		72.5391		73.9898		37

		51		-0.0788232		-0.0546191		144522				51		73.9898		75.4406		28

		52		-0.0546191		-0.030415		170718				52		75.4406		76.8914		26

		53		-0.030415		-0.00621094		195831				53		76.8914		78.3422		26

		54		-0.00621094		0.0179932		392755				54		78.3422		79.793		17

		55		0.0179932		0.0421973		189531				55		79.793		81.2438		15

		56		0.0421973		0.0664014		165596				56		81.2438		82.6945		10

		57		0.0664014		0.0906055		140765				57		82.6945		84.1453		13

		58		0.0906055		0.11481		116173				58		84.1453		85.5961		16

		59		0.11481		0.139014		94045				59		85.5961		87.0469		6

		60		0.139014		0.163218		75551				60		87.0469		88.4977		10

		61		0.163218		0.187422		59168				61		88.4977		89.9484		6

		62		0.187422		0.211626		45728				62		89.9484		91.3992		5

		63		0.211626		0.23583		35452				63		91.3992		92.85		5

		64		0.23583		0.260034		27061				64		92.85		94.3008		2

		65		0.260034		0.284238		20603				65		94.3008		95.7516		4

		66		0.284238		0.308442		15531				66		95.7516		97.2023		3

		67		0.308442		0.332646		11822				67		97.2023		98.6531		3

		68		0.332646		0.356851		8749				68		98.6531		100.104		2

		69		0.356851		0.381055		6493				69		100.104		101.555		2

		70		0.381055		0.405259		4981				70		101.555		103.005		0

		71		0.405259		0.429463		3681				71		103.005		104.456		3

		72		0.429463		0.453667		2890				72		104.456		105.907		1

		73		0.453667		0.477871		1985				73		105.907		107.358		1

		74		0.477871		0.502075		1567				74		107.358		108.809		1

		75		0.502075		0.526279		1116				75		108.809		110.259		1

		76		0.526279		0.550483		820				76		110.259		111.71		0

		77		0.550483		0.574688		626				77		111.71		113.161		0

		78		0.574688		0.598892		412				78		113.161		114.612		0

		79		0.598892		0.623096		325				79		114.612		116.063		0

		80		0.623096		0.6473		239				80		116.063		117.513		0

		81		0.6473		0.671504		173				81		117.513		118.964		0

		82		0.671504		0.695708		111				82		118.964		120.415		0

		83		0.695708		0.719912		75				83		120.415		121.866		0

		84		0.719912		0.744116		47				84		121.866		123.316		0

		85		0.744116		0.76832		41				85		123.316		124.767		0

		86		0.76832		0.792524		34				86		124.767		126.218		1

		87		0.792524		0.816729		16				87		126.218		127.669		0

		88		0.816729		0.840933		11				88		127.669		129.12		0

		89		0.840933		0.865137		9				89		129.12		130.57		0

		90		0.865137		0.889341		9				90		130.57		132.021		2

		91		0.889341		0.913545		3				91		132.021		133.472		0

		92		0.913545		0.937749		5				92		133.472		134.923		1

		93		0.937749		0.961953		3				93		134.923		136.373		0

		94		0.961953		0.986157		2				94		136.373		137.824		0

		95		0.986157		1.01036		1				95		137.824		139.275		0

		96		1.01036		1.03457		2				96		139.275		140.726		0

		97		1.03457		1.05877		1				97		140.726		142.177		1

		98		1.05877		1.08297		1				98		142.177		143.627		1

		99		1.08297		1.10718		2				99		143.627		145.078		1
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		Elevation Error										Slope Error

				Range (Meters)										Range (degrees)

		Index		Min		Max		Count				Index		Min		Max		Count

		0		-2.03955		-1.99187		1				0		0		1.45082		350241

		1		-1.99187		-1.9442		0				1		1.45082		2.90164		577221

		2		-1.9442		-1.89652		0				2		2.90164		4.35246		538905

		3		-1.89652		-1.84884		0				3		4.35246		5.80328		400076

		4		-1.84884		-1.80117		0				4		5.80328		7.2541		265070

		5		-1.80117		-1.75349		0				5		7.2541		8.70492		162414

		6		-1.75349		-1.70581		0				6		8.70492		10.1557		95441

		7		-1.70581		-1.65813		0				7		10.1557		11.6066		53848

		8		-1.65813		-1.61046		0				8		11.6066		13.0574		29784

		9		-1.61046		-1.56278		0				9		13.0574		14.5082		16157

		10		-1.56278		-1.5151		0				10		14.5082		15.959		8711

		11		-1.5151		-1.46743		0				11		15.959		17.4098		4591

		12		-1.46743		-1.41975		0				12		17.4098		18.8607		2413

		13		-1.41975		-1.37207		0				13		18.8607		20.3115		1306

		14		-1.37207		-1.3244		0				14		20.3115		21.7623		700

		15		-1.3244		-1.27672		1				15		21.7623		23.2131		365

		16		-1.27672		-1.22904		2				16		23.2131		24.6639		233

		17		-1.22904		-1.18136		1				17		24.6639		26.1147		144

		18		-1.18136		-1.13369		1				18		26.1147		27.5656		131

		19		-1.13369		-1.08601		2				19		27.5656		29.0164		121

		20		-1.08601		-1.03833		1				20		29.0164		30.4672		146

		21		-1.03833		-0.990657		3				21		30.4672		31.918		162

		22		-0.990657		-0.94298		3				22		31.918		33.3688		198

		23		-0.94298		-0.895303		12				23		33.3688		34.8197		190

		24		-0.895303		-0.847626		31				24		34.8197		36.2705		181

		25		-0.847626		-0.799949		54				25		36.2705		37.7213		205

		26		-0.799949		-0.752272		87				26		37.7213		39.1721		224

		27		-0.752272		-0.704595		162				27		39.1721		40.6229		218

		28		-0.704595		-0.656918		319				28		40.6229		42.0738		242

		29		-0.656918		-0.609241		595				29		42.0738		43.5246		302

		30		-0.609241		-0.561564		1051				30		43.5246		44.9754		341

		31		-0.561564		-0.513887		1951				31		44.9754		46.4262		280

		32		-0.513887		-0.46621		3570				32		46.4262		47.877		198

		33		-0.46621		-0.418533		6255				33		47.877		49.3279		166

		34		-0.418533		-0.370856		10842				34		49.3279		50.7787		124

		35		-0.370856		-0.323179		18629				35		50.7787		52.2295		142

		36		-0.323179		-0.275502		31242				36		52.2295		53.6803		131

		37		-0.275502		-0.227825		51299				37		53.6803		55.1311		147

		38		-0.227825		-0.180148		84078				38		55.1311		56.582		135

		39		-0.180148		-0.132471		132728				39		56.582		58.0328		135

		40		-0.132471		-0.0847937		204392				40		58.0328		59.4836		123

		41		-0.0847937		-0.0371167		297201				41		59.4836		60.9344		124

		42		-0.0371167		0.0105603		552782				42		60.9344		62.3852		101

		43		0.0105603		0.0582373		386616				43		62.3852		63.836		98

		44		0.0582373		0.105914		269314				44		63.836		65.2869		86

		45		0.105914		0.153591		181892				45		65.2869		66.7377		65

		46		0.153591		0.201268		114689				46		66.7377		68.1885		72

		47		0.201268		0.248945		69318				47		68.1885		69.6393		58

		48		0.248945		0.296622		40566				48		69.6393		71.0901		55

		49		0.296622		0.344299		23497				49		71.0901		72.541		33

		50		0.344299		0.391976		13159				50		72.541		73.9918		40

		51		0.391976		0.439653		7547				51		73.9918		75.4426		32

		52		0.439653		0.48733		4198				52		75.4426		76.8934		29

		53		0.48733		0.535007		2382				53		76.8934		78.3442		24

		54		0.535007		0.582684		1277				54		78.3442		79.7951		18

		55		0.582684		0.630361		657				55		79.7951		81.2459		13

		56		0.630361		0.678038		382				56		81.2459		82.6967		11

		57		0.678038		0.725715		160				57		82.6967		84.1475		13

		58		0.725715		0.773392		84				58		84.1475		85.5983		17

		59		0.773392		0.821069		44				59		85.5983		87.0492		6

		60		0.821069		0.868746		18				60		87.0492		88.5		11

		61		0.868746		0.916423		12				61		88.5		89.9508		6

		62		0.916423		0.9641		9				62		89.9508		91.4016		5

		63		0.9641		1.01178		4				63		91.4016		92.8524		5

		64		1.01178		1.05945		3				64		92.8524		94.3033		2

		65		1.05945		1.10713		2				65		94.3033		95.7541		3

		66		1.10713		1.15481		1				66		95.7541		97.2049		5

		67		1.15481		1.20249		0				67		97.2049		98.6557		2

		68		1.20249		1.25016		0				68		98.6557		100.107		3

		69		1.25016		1.29784		0				69		100.107		101.557		2

		70		1.29784		1.34552		0				70		101.557		103.008		0

		71		1.34552		1.39319		0				71		103.008		104.459		4

		72		1.39319		1.44087		0				72		104.459		105.91		1

		73		1.44087		1.48855		0				73		105.91		107.361		1

		74		1.48855		1.53622		0				74		107.361		108.811		1

		75		1.53622		1.5839		0				75		108.811		110.262		1

		76		1.5839		1.63158		0				76		110.262		111.713		0

		77		1.63158		1.67926		0				77		111.713		113.164		0

		78		1.67926		1.72693		0				78		113.164		114.615		0

		79		1.72693		1.77461		0				79		114.615		116.066		0

		80		1.77461		1.82229		0				80		116.066		117.516		0

		81		1.82229		1.86996		0				81		117.516		118.967		0

		82		1.86996		1.91764		0				82		118.967		120.418		0

		83		1.91764		1.96532		0				83		120.418		121.869		0

		84		1.96532		2.01299		0				84		121.869		123.32		0

		85		2.01299		2.06067		0				85		123.32		124.77		0

		86		2.06067		2.10835		0				86		124.77		126.221		1

		87		2.10835		2.15603		0				87		126.221		127.672		0

		88		2.15603		2.2037		0				88		127.672		129.123		0

		89		2.2037		2.25138		1				89		129.123		130.574		0

		90		2.25138		2.29906		0				90		130.574		132.025		1

		91		2.29906		2.34673		0				91		132.025		133.475		1

		92		2.34673		2.39441		0				92		133.475		134.926		1

		93		2.39441		2.44209		0				93		134.926		136.377		0

		94		2.44209		2.48976		0				94		136.377		137.828		0

		95		2.48976		2.53744		0				95		137.828		139.279		0

		96		2.53744		2.58512		0				96		139.279		140.729		0

		97		2.58512		2.6328		0				97		140.729		142.18		1

		98		2.6328		2.68047		0				98		142.18		143.631		1

		99		2.68047		2.72815		1				99		143.631		145.082		1
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		Elevation Error										Slope Error

				Range (Meters)										Range (degrees)

		Index		Min		Max		Count				Index		Min		Max		Count

		0		-4.09766		-4.01371		2				0		0		1.46217		144077

		1		-4.01371		-3.92976		0				1		1.46217		2.92434		302866

		2		-3.92976		-3.84581		0				2		2.92434		4.3865		336422

		3		-3.84581		-3.76186		1				3		4.3865		5.84867		312068

		4		-3.76186		-3.67791		0				4		5.84867		7.31084		266224

		5		-3.67791		-3.59396		1				5		7.31084		8.77301		218390

		6		-3.59396		-3.51001		4				6		8.77301		10.2352		176369

		7		-3.51001		-3.42606		2				7		10.2352		11.6973		142117

		8		-3.42606		-3.34212		4				8		11.6973		13.1595		113468

		9		-3.34212		-3.25817		4				9		13.1595		14.6217		91365

		10		-3.25817		-3.17422		7				10		14.6217		16.0838		72878

		11		-3.17422		-3.09027		5				11		16.0838		17.546		59368

		12		-3.09027		-3.00632		5				12		17.546		19.0082		47849

		13		-3.00632		-2.92237		9				13		19.0082		20.4703		38710

		14		-2.92237		-2.83842		18				14		20.4703		21.9325		31317

		15		-2.83842		-2.75447		18				15		21.9325		23.3947		25299

		16		-2.75447		-2.67052		25				16		23.3947		24.8568		20456

		17		-2.67052		-2.58657		28				17		24.8568		26.319		16454

		18		-2.58657		-2.50263		46				18		26.319		27.7812		13034

		19		-2.50263		-2.41868		52				19		27.7812		29.2434		10500

		20		-2.41868		-2.33473		70				20		29.2434		30.7055		8297

		21		-2.33473		-2.25078		104				21		30.7055		32.1677		6608

		22		-2.25078		-2.16683		143				22		32.1677		33.6299		5292

		23		-2.16683		-2.08288		162				23		33.6299		35.092		4273

		24		-2.08288		-1.99893		222				24		35.092		36.5542		3256

		25		-1.99893		-1.91498		314				25		36.5542		38.0164		2713

		26		-1.91498		-1.83103		375				26		38.0164		39.4785		2113

		27		-1.83103		-1.74708		566				27		39.4785		40.9407		1774

		28		-1.74708		-1.66314		770				28		40.9407		42.4029		1432

		29		-1.66314		-1.57919		970				29		42.4029		43.865		1170

		30		-1.57919		-1.49524		1230				30		43.865		45.3272		962

		31		-1.49524		-1.41129		1641				31		45.3272		46.7894		738

		32		-1.41129		-1.32734		2178				32		46.7894		48.2515		612

		33		-1.32734		-1.24339		2791				33		48.2515		49.7137		452

		34		-1.24339		-1.15944		3669				34		49.7137		51.1759		415

		35		-1.15944		-1.07549		5009				35		51.1759		52.638		303

		36		-1.07549		-0.991544		6554				36		52.638		54.1002		289

		37		-0.991544		-0.907595		8600				37		54.1002		55.5624		260

		38		-0.907595		-0.823646		11195				38		55.5624		57.0245		228

		39		-0.823646		-0.739697		14652				39		57.0245		58.4867		188

		40		-0.739697		-0.655748		19194				40		58.4867		59.9489		168

		41		-0.655748		-0.571799		25854				41		59.9489		61.411		159

		42		-0.571799		-0.48785		34902				42		61.411		62.8732		142

		43		-0.48785		-0.403901		49586				43		62.8732		64.3354		110

		44		-0.403901		-0.319952		74410				44		64.3354		65.7975		79

		45		-0.319952		-0.236003		117533				45		65.7975		67.2597		69

		46		-0.236003		-0.152054		188708				46		67.2597		68.7219		60

		47		-0.152054		-0.0681055		291927				47		68.7219		70.184		50

		48		-0.0681055		0.0158435		416312				48		70.184		71.6462		43

		49		0.0158435		0.0997925		398649				49		71.6462		73.1084		39

		50		0.0997925		0.183741		287190				50		73.1084		74.5705		32

		51		0.183741		0.26769		183379				51		74.5705		76.0327		28

		52		0.26769		0.351639		112681				52		76.0327		77.4949		22

		53		0.351639		0.435588		69620				53		77.4949		78.957		16

		54		0.435588		0.519537		43703				54		78.957		80.4192		13

		55		0.519537		0.603486		29165				55		80.4192		81.8814		12

		56		0.603486		0.687435		20231				56		81.8814		83.3435		8

		57		0.687435		0.771384		14471				57		83.3435		84.8057		7

		58		0.771384		0.855333		10477				58		84.8057		86.2679		10

		59		0.855333		0.939282		7764				59		86.2679		87.7301		7

		60		0.939282		1.02323		5780				60		87.7301		89.1922		7

		61		1.02323		1.10718		4432				61		89.1922		90.6544		4

		62		1.10718		1.19113		3242				62		90.6544		92.1166		3

		63		1.19113		1.27508		2602				63		92.1166		93.5787		6

		64		1.27508		1.35903		1968				64		93.5787		95.0409		6

		65		1.35903		1.44298		1542				65		95.0409		96.5031		6

		66		1.44298		1.52693		1253				66		96.5031		97.9652		2

		67		1.52693		1.61087		891				67		97.9652		99.4274		4

		68		1.61087		1.69482		722				68		99.4274		100.89		0

		69		1.69482		1.77877		548				69		100.89		102.352		1

		70		1.77877		1.86272		398				70		102.352		103.814		0

		71		1.86272		1.94667		313				71		103.814		105.276		1

		72		1.94667		2.03062		234				72		105.276		106.738		1

		73		2.03062		2.11457		173				73		106.738		108.2		1

		74		2.11457		2.19852		126				74		108.2		109.663		0

		75		2.19852		2.28247		97				75		109.663		111.125		0

		76		2.28247		2.36641		72				76		111.125		112.587		0

		77		2.36641		2.45036		54				77		112.587		114.049		1

		78		2.45036		2.53431		44				78		114.049		115.511		0

		79		2.53431		2.61826		35				79		115.511		116.973		1

		80		2.61826		2.70221		26				80		116.973		118.436		1

		81		2.70221		2.78616		17				81		118.436		119.898		1

		82		2.78616		2.87011		15				82		119.898		121.36		2

		83		2.87011		2.95406		12				83		121.36		122.822		0

		84		2.95406		3.03801		7				84		122.822		124.284		1

		85		3.03801		3.12196		4				85		124.284		125.746		0

		86		3.12196		3.2059		0				86		125.746		127.209		2

		87		3.2059		3.28985		4				87		127.209		128.671		0

		88		3.28985		3.3738		1				88		128.671		130.133		0

		89		3.3738		3.45775		2				89		130.133		131.595		1

		90		3.45775		3.5417		2				90		131.595		133.057		1

		91		3.5417		3.62565		0				91		133.057		134.519		0

		92		3.62565		3.7096		0				92		134.519		135.982		2

		93		3.7096		3.79355		1				93		135.982		137.444		0

		94		3.79355		3.8775		0				94		137.444		138.906		0

		95		3.8775		3.96145		0				95		138.906		140.368		0

		96		3.96145		4.04539		0				96		140.368		141.83		0

		97		4.04539		4.12934		0				97		141.83		143.292		0

		98		4.12934		4.21329		0				98		143.292		144.755		0

		99		4.21329		4.29724		1				99		144.755		146.217		3
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		Elevation Error										Slope Error

				Range (Meters)										Range (degrees)

		Index		Min		Max		Count				Index		Min		Max		Count

		0		-4.09863		-4.01469		2				0		0		1.46262		144829

		1		-4.01469		-3.93075		0				1		1.46262		2.92524		304698

		2		-3.93075		-3.84681		0				2		2.92524		4.38786		338407

		3		-3.84681		-3.76287		1				3		4.38786		5.85048		314501

		4		-3.76287		-3.67892		0				4		5.85048		7.3131		267860

		5		-3.67892		-3.59498		1				5		7.3131		8.77572		219832

		6		-3.59498		-3.51104		4				6		8.77572		10.2383		177327

		7		-3.51104		-3.4271		2				7		10.2383		11.701		142949

		8		-3.4271		-3.34316		4				8		11.701		13.1636		113953

		9		-3.34316		-3.25922		5				9		13.1636		14.6262		91809

		10		-3.25922		-3.17527		5				10		14.6262		16.0888		73087

		11		-3.17527		-3.09133		6				11		16.0888		17.5514		59550

		12		-3.09133		-3.00739		5				12		17.5514		19.0141		47966

		13		-3.00739		-2.92345		8				13		19.0141		20.4767		38665

		14		-2.92345		-2.83951		16				14		20.4767		21.9393		31405

		15		-2.83951		-2.75557		20				15		21.9393		23.4019		25393

		16		-2.75557		-2.67162		26				16		23.4019		24.8645		20445

		17		-2.67162		-2.58768		26				17		24.8645		26.3272		16436

		18		-2.58768		-2.50374		46				18		26.3272		27.7898		13053

		19		-2.50374		-2.4198		51				19		27.7898		29.2524		10496

		20		-2.4198		-2.33586		73				20		29.2524		30.715		8367

		21		-2.33586		-2.25192		95				21		30.715		32.1776		6556

		22		-2.25192		-2.16797		149				22		32.1776		33.6402		5321

		23		-2.16797		-2.08403		162				23		33.6402		35.1029		4298

		24		-2.08403		-2.00009		228				24		35.1029		36.5655		3292

		25		-2.00009		-1.91615		310				25		36.5655		38.0281		2726

		26		-1.91615		-1.83221		382				26		38.0281		39.4907		2122

		27		-1.83221		-1.74827		552				27		39.4907		40.9533		1810

		28		-1.74827		-1.66432		774				28		40.9533		42.416		1464

		29		-1.66432		-1.58038		956				29		42.416		43.8786		1187

		30		-1.58038		-1.49644		1239				30		43.8786		45.3412		993

		31		-1.49644		-1.4125		1636				31		45.3412		46.8038		720

		32		-1.4125		-1.32856		2157				32		46.8038		48.2664		617

		33		-1.32856		-1.24462		2782				33		48.2664		49.7291		441

		34		-1.24462		-1.16068		3690				34		49.7291		51.1917		411

		35		-1.16068		-1.07673		4975				35		51.1917		52.6543		290

		36		-1.07673		-0.992792		6544				36		52.6543		54.1169		264

		37		-0.992792		-0.90885		8620				37		54.1169		55.5795		256

		38		-0.90885		-0.824908		11149				38		55.5795		57.0422		222

		39		-0.824908		-0.740967		14645				39		57.0422		58.5048		195

		40		-0.740967		-0.657025		19126				40		58.5048		59.9674		179

		41		-0.657025		-0.573083		25755				41		59.9674		61.43		159

		42		-0.573083		-0.489142		34814				42		61.43		62.8926		164

		43		-0.489142		-0.4052		49474				43		62.8926		64.3553		121

		44		-0.4052		-0.321259		74432				44		64.3553		65.8179		96

		45		-0.321259		-0.237317		117424				45		65.8179		67.2805		69

		46		-0.237317		-0.153375		188546				46		67.2805		68.7431		76

		47		-0.153375		-0.0694336		292005				47		68.7431		70.2057		65

		48		-0.0694336		0.0145081		417470				48		70.2057		71.6684		44

		49		0.0145081		0.0984497		401639				49		71.6684		73.131		44

		50		0.0984497		0.182391		291109				50		73.131		74.5936		41

		51		0.182391		0.266333		185951				51		74.5936		76.0562		34

		52		0.266333		0.350275		114091				52		76.0562		77.5188		22

		53		0.350275		0.434216		70690				53		77.5188		78.9815		20

		54		0.434216		0.518158		44102				54		78.9815		80.4441		15

		55		0.518158		0.6021		29482				55		80.4441		81.9067		22

		56		0.6021		0.686041		20406				56		81.9067		83.3693		12

		57		0.686041		0.769983		14545				57		83.3693		84.8319		17

		58		0.769983		0.853925		10567				58		84.8319		86.2945		13

		59		0.853925		0.937866		7862				59		86.2945		87.7572		12

		60		0.937866		1.02181		5767				60		87.7572		89.2198		12

		61		1.02181		1.10575		4451				61		89.2198		90.6824		6

		62		1.10575		1.18969		3281				62		90.6824		92.145		5

		63		1.18969		1.27363		2595				63		92.145		93.6076		10

		64		1.27363		1.35757		1987				64		93.6076		95.0703		5

		65		1.35757		1.44152		1545				65		95.0703		96.5329		7

		66		1.44152		1.52546		1264				66		96.5329		97.9955		2

		67		1.52546		1.6094		901				67		97.9955		99.4581		4

		68		1.6094		1.69334		720				68		99.4581		100.921		1

		69		1.69334		1.77728		552				69		100.921		102.383		2

		70		1.77728		1.86122		401				70		102.383		103.846		0

		71		1.86122		1.94517		308				71		103.846		105.309		2

		72		1.94517		2.02911		244				72		105.309		106.771		2

		73		2.02911		2.11305		175				73		106.771		108.234		2

		74		2.11305		2.19699		126				74		108.234		109.696		0

		75		2.19699		2.28093		97				75		109.696		111.159		1

		76		2.28093		2.36487		73				76		111.159		112.622		0

		77		2.36487		2.44882		57				77		112.622		114.084		1

		78		2.44882		2.53276		40				78		114.084		115.547		1

		79		2.53276		2.6167		37				79		115.547		117.01		1

		80		2.6167		2.70064		25				80		117.01		118.472		1

		81		2.70064		2.78458		18				81		118.472		119.935		1

		82		2.78458		2.86852		18				82		119.935		121.397		2

		83		2.86852		2.95247		10				83		121.397		122.86		0

		84		2.95247		3.03641		7				84		122.86		124.323		1

		85		3.03641		3.12035		5				85		124.323		125.785		0

		86		3.12035		3.20429		0				86		125.785		127.248		2

		87		3.20429		3.28823		4				87		127.248		128.711		0

		88		3.28823		3.37217		2				88		128.711		130.173		0

		89		3.37217		3.45612		2				89		130.173		131.636		1

		90		3.45612		3.54006		2				90		131.636		133.098		1

		91		3.54006		3.624		0				91		133.098		134.561		0

		92		3.624		3.70794		1				92		134.561		136.024		2

		93		3.70794		3.79188		1				93		136.024		137.486		0

		94		3.79188		3.87582		0				94		137.486		138.949		0

		95		3.87582		3.95977		1				95		138.949		140.411		0

		96		3.95977		4.04371		0				96		140.411		141.874		0

		97		4.04371		4.12765		0				97		141.874		143.337		0

		98		4.12765		4.21159		0				98		143.337		144.799		0

		99		4.21159		4.29553		1				99		144.799		146.262		3
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		Elevation Error										Slope Error

				Range (Meters)										Range (degrees)

		Index		Min		Max		Count				Index		Min		Max		Count

		0		-38.6011		-37.9763		1				0		0		1.52637		91536

		1		-37.9763		-37.3515		0				1		1.52637		3.05274		212636

		2		-37.3515		-36.7267		0				2		3.05274		4.57911		258477

		3		-36.7267		-36.1019		0				3		4.57911		6.10548		254842

		4		-36.1019		-35.4771		0				4		6.10548		7.63185		228115

		5		-35.4771		-34.8523		0				5		7.63185		9.15822		193668

		6		-34.8523		-34.2275		0				6		9.15822		10.6846		161123

		7		-34.2275		-33.6027		0				7		10.6846		12.211		134431

		8		-33.6027		-32.9779		0				8		12.211		13.7373		111324

		9		-32.9779		-32.3531		0				9		13.7373		15.2637		93515

		10		-32.3531		-31.7283		0				10		15.2637		16.7901		78903

		11		-31.7283		-31.1035		0				11		16.7901		18.3164		67638

		12		-31.1035		-30.4787		0				12		18.3164		19.8428		59136

		13		-30.4787		-29.8539		0				13		19.8428		21.3692		52125

		14		-29.8539		-29.2291		0				14		21.3692		22.8956		46459

		15		-29.2291		-28.6043		0				15		22.8956		24.4219		41187

		16		-28.6043		-27.9795		0				16		24.4219		25.9483		37773

		17		-27.9795		-27.3547		0				17		25.9483		27.4747		34177

		18		-27.3547		-26.7299		0				18		27.4747		29.001		30860

		19		-26.7299		-26.1052		0				19		29.001		30.5274		27835

		20		-26.1052		-25.4804		0				20		30.5274		32.0538		25433

		21		-25.4804		-24.8556		0				21		32.0538		33.5801		23103

		22		-24.8556		-24.2308		0				22		33.5801		35.1065		21035

		23		-24.2308		-23.606		1				23		35.1065		36.6329		19316

		24		-23.606		-22.9812		1				24		36.6329		38.1593		17394

		25		-22.9812		-22.3564		0				25		38.1593		39.6856		16118

		26		-22.3564		-21.7316		0				26		39.6856		41.212		14613

		27		-21.7316		-21.1068		1				27		41.212		42.7384		12927

		28		-21.1068		-20.482		0				28		42.7384		44.2647		11892

		29		-20.482		-19.8572		0				29		44.2647		45.7911		10765

		30		-19.8572		-19.2324		0				30		45.7911		47.3175		9693

		31		-19.2324		-18.6076		1				31		47.3175		48.8438		8543

		32		-18.6076		-17.9828		2				32		48.8438		50.3702		7712

		33		-17.9828		-17.358		3				33		50.3702		51.8966		7170

		34		-17.358		-16.7332		0				34		51.8966		53.423		6213

		35		-16.7332		-16.1084		3				35		53.423		54.9493		5585

		36		-16.1084		-15.4836		0				36		54.9493		56.4757		5068

		37		-15.4836		-14.8588		6				37		56.4757		58.0021		4462

		38		-14.8588		-14.234		3				38		58.0021		59.5284		3919

		39		-14.234		-13.6092		5				39		59.5284		61.0548		3537

		40		-13.6092		-12.9844		2				40		61.0548		62.5812		3199

		41		-12.9844		-12.3596		7				41		62.5812		64.1075		2866

		42		-12.3596		-11.7348		15				42		64.1075		65.6339		2456

		43		-11.7348		-11.11		20				43		65.6339		67.1603		2183

		44		-11.11		-10.4852		38				44		67.1603		68.6867		1820

		45		-10.4852		-9.86045		37				45		68.6867		70.213		1694

		46		-9.86045		-9.23566		61				46		70.213		71.7394		1452

		47		-9.23566		-8.61086		90				47		71.7394		73.2658		1291

		48		-8.61086		-7.98606		152				48		73.2658		74.7921		1119

		49		-7.98606		-7.36127		244				49		74.7921		76.3185		999

		50		-7.36127		-6.73647		373				50		76.3185		77.8449		852

		51		-6.73647		-6.11167		522				51		77.8449		79.3712		791

		52		-6.11167		-5.48688		866				52		79.3712		80.8976		648

		53		-5.48688		-4.86208		1463				53		80.8976		82.424		633

		54		-4.86208		-4.23729		2731				54		82.424		83.9504		567

		55		-4.23729		-3.61249		5149				55		83.9504		85.4767		461

		56		-3.61249		-2.98769		9582				56		85.4767		87.0031		394

		57		-2.98769		-2.3629		18302				57		87.0031		88.5295		351

		58		-2.3629		-1.7381		37218				58		88.5295		90.0558		288

		59		-1.7381		-1.11331		85878				59		90.0558		91.5822		280

		60		-1.11331		-0.48851		253196				60		91.5822		93.1086		236

		61		-0.48851		0.136287		987872				61		93.1086		94.6349		181

		62		0.136287		0.761083		810602				62		94.6349		96.1613		169

		63		0.761083		1.38588		175119				63		96.1613		97.6877		146

		64		1.38588		2.01068		49050				64		97.6877		99.2141		118

		65		2.01068		2.63547		18594				65		99.2141		100.74		96

		66		2.63547		3.26027		8367				66		100.74		102.267		104

		67		3.26027		3.88506		4266				67		102.267		103.793		73

		68		3.88506		4.50986		2408				68		103.793		105.32		74

		69		4.50986		5.13466		1431				69		105.32		106.846		62

		70		5.13466		5.75945		931				70		106.846		108.372		53

		71		5.75945		6.38425		576				71		108.372		109.899		45

		72		6.38425		7.00904		360				72		109.899		111.425		33

		73		7.00904		7.63384		238				73		111.425		112.951		42

		74		7.63384		8.25864		137				74		112.951		114.478		24

		75		8.25864		8.88343		95				75		114.478		116.004		16

		76		8.88343		9.50823		70				76		116.004		117.53		27

		77		9.50823		10.133		39				77		117.53		119.057		16

		78		10.133		10.7578		18				78		119.057		120.583		13

		79		10.7578		11.3826		17				79		120.583		122.11		14

		80		11.3826		12.0074		7				80		122.11		123.636		11

		81		12.0074		12.6322		10				81		123.636		125.162		7

		82		12.6322		13.257		6				82		125.162		126.689		6

		83		13.257		13.8818		2				83		126.689		128.215		2

		84		13.8818		14.5066		5				84		128.215		129.741		5

		85		14.5066		15.1314		2				85		129.741		131.268		9

		86		15.1314		15.7562		3				86		131.268		132.794		5

		87		15.7562		16.381		2				87		132.794		134.321		6

		88		16.381		17.0058		0				88		134.321		135.847		1

		89		17.0058		17.6306		3				89		135.847		137.373		4

		90		17.6306		18.2554		2				90		137.373		138.9		1

		91		18.2554		18.8802		2				91		138.9		140.426		1

		92		18.8802		19.505		0				92		140.426		141.952		0

		93		19.505		20.1298		0				93		141.952		143.479		2

		94		20.1298		20.7546		1				94		143.479		145.005		0

		95		20.7546		21.3794		0				95		145.005		146.532		1

		96		21.3794		22.0042		2				96		146.532		148.058		1

		97		22.0042		22.6289		0				97		148.058		149.584		0

		98		22.6289		23.2537		0				98		149.584		151.111		0

		99		23.2537		23.8785		1				99		151.111		152.637		1
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		Elevation Error										Slope Error

				Range (Meters)										Range (degrees)

		Index		Min		Max		Count				Index		Min		Max		Count

		0		-38.5977		-37.9728		1				0		0		1.53086		91966

		1		-37.9728		-37.348		0				1		1.53086		3.06172		213727

		2		-37.348		-36.7232		0				2		3.06172		4.59259		259258

		3		-36.7232		-36.0984		0				3		4.59259		6.12345		255300

		4		-36.0984		-35.4736		0				4		6.12345		7.65431		228336

		5		-35.4736		-34.8488		0				5		7.65431		9.18517		193639

		6		-34.8488		-34.224		0				6		9.18517		10.716		161085

		7		-34.224		-33.5992		0				7		10.716		12.2469		134263

		8		-33.5992		-32.9743		0				8		12.2469		13.7778		111175

		9		-32.9743		-32.3495		0				9		13.7778		15.3086		93423

		10		-32.3495		-31.7247		0				10		15.3086		16.8395		78677

		11		-31.7247		-31.0999		0				11		16.8395		18.3703		67512

		12		-31.0999		-30.4751		0				12		18.3703		19.9012		59036

		13		-30.4751		-29.8503		0				13		19.9012		21.4321		52001

		14		-29.8503		-29.2255		0				14		21.4321		22.9629		46378

		15		-29.2255		-28.6006		0				15		22.9629		24.4938		41109

		16		-28.6006		-27.9758		0				16		24.4938		26.0247		37728

		17		-27.9758		-27.351		0				17		26.0247		27.5555		34119

		18		-27.351		-26.7262		0				18		27.5555		29.0864		30789

		19		-26.7262		-26.1014		0				19		29.0864		30.6172		27714

		20		-26.1014		-25.4766		0				20		30.6172		32.1481		25406

		21		-25.4766		-24.8518		0				21		32.1481		33.679		22982

		22		-24.8518		-24.227		0				22		33.679		35.2098		20988

		23		-24.227		-23.6021		1				23		35.2098		36.7407		19220

		24		-23.6021		-22.9773		1				24		36.7407		38.2716		17369

		25		-22.9773		-22.3525		0				25		38.2716		39.8024		16080

		26		-22.3525		-21.7277		0				26		39.8024		41.3333		14540

		27		-21.7277		-21.1029		1				27		41.3333		42.8641		12819

		28		-21.1029		-20.4781		0				28		42.8641		44.395		11828

		29		-20.4781		-19.8533		0				29		44.395		45.9259		10715

		30		-19.8533		-19.2284		0				30		45.9259		47.4567		9647

		31		-19.2284		-18.6036		1				31		47.4567		48.9876		8476

		32		-18.6036		-17.9788		2				32		48.9876		50.5185		7661

		33		-17.9788		-17.354		3				33		50.5185		52.0493		7092

		34		-17.354		-16.7292		0				34		52.0493		53.5802		6162

		35		-16.7292		-16.1044		3				35		53.5802		55.111		5574

		36		-16.1044		-15.4796		0				36		55.111		56.6419		5029

		37		-15.4796		-14.8548		6				37		56.6419		58.1728		4392

		38		-14.8548		-14.2299		3				38		58.1728		59.7036		3844

		39		-14.2299		-13.6051		6				39		59.7036		61.2345		3520

		40		-13.6051		-12.9803		1				40		61.2345		62.7654		3177

		41		-12.9803		-12.3555		7				41		62.7654		64.2962		2834

		42		-12.3555		-11.7307		15				42		64.2962		65.8271		2449

		43		-11.7307		-11.1059		20				43		65.8271		67.3579		2131

		44		-11.1059		-10.4811		38				44		67.3579		68.8888		1809

		45		-10.4811		-9.85625		38				45		68.8888		70.4197		1632

		46		-9.85625		-9.23143		60				46		70.4197		71.9505		1439

		47		-9.23143		-8.60662		90				47		71.9505		73.4814		1281

		48		-8.60662		-7.98181		156				48		73.4814		75.0123		1088

		49		-7.98181		-7.35699		240				49		75.0123		76.5431		989

		50		-7.35699		-6.73218		379				50		76.5431		78.074		858

		51		-6.73218		-6.10737		523				51		78.074		79.6048		752

		52		-6.10737		-5.48255		866				52		79.6048		81.1357		665

		53		-5.48255		-4.85774		1475				53		81.1357		82.6666		608

		54		-4.85774		-4.23293		2736				54		82.6666		84.1974		561

		55		-4.23293		-3.60812		5164				55		84.1974		85.7283		446

		56		-3.60812		-2.9833		9626				56		85.7283		87.2592		385

		57		-2.9833		-2.35849		18377				57		87.2592		88.79		334

		58		-2.35849		-1.73368		37454				58		88.79		90.3209		298

		59		-1.73368		-1.10886		86452				59		90.3209		91.8517		265

		60		-1.10886		-0.484049		255462				60		91.8517		93.3826		235

		61		-0.484049		0.140764		994117				61		93.3826		94.9135		174

		62		0.140764		0.765577		803458				62		94.9135		96.4443		167

		63		0.765577		1.39039		173319				63		96.4443		97.9752		142

		64		1.39039		2.0152		48640				64		97.9752		99.5061		111

		65		2.0152		2.64002		18498				65		99.5061		101.037		101

		66		2.64002		3.26483		8308				66		101.037		102.568		92

		67		3.26483		3.88964		4254				67		102.568		104.099		82

		68		3.88964		4.51446		2404				68		104.099		105.63		70

		69		4.51446		5.13927		1430				69		105.63		107.16		52

		70		5.13927		5.76408		920				70		107.16		108.691		55

		71		5.76408		6.3889		576				71		108.691		110.222		43

		72		6.3889		7.01371		362				72		110.222		111.753		38

		73		7.01371		7.63852		235				73		111.753		113.284		33

		74		7.63852		8.26334		137				74		113.284		114.815		31

		75		8.26334		8.88815		95				75		114.815		116.346		16

		76		8.88815		9.51296		69				76		116.346		117.876		25

		77		9.51296		10.1378		39				77		117.876		119.407		11

		78		10.1378		10.7626		18				78		119.407		120.938		16

		79		10.7626		11.3874		17				79		120.938		122.469		12

		80		11.3874		12.0122		7				80		122.469		124		9

		81		12.0122		12.637		10				81		124		125.531		10

		82		12.637		13.2618		6				82		125.531		127.062		3

		83		13.2618		13.8867		2				83		127.062		128.592		3

		84		13.8867		14.5115		5				84		128.592		130.123		9

		85		14.5115		15.1363		2				85		130.123		131.654		5

		86		15.1363		15.7611		3				86		131.654		133.185		6

		87		15.7611		16.3859		2				87		133.185		134.716		4

		88		16.3859		17.0107		0				88		134.716		136.247		1

		89		17.0107		17.6355		3				89		136.247		137.778		4

		90		17.6355		18.2603		2				90		137.778		139.308		1

		91		18.2603		18.8852		2				91		139.308		140.839		1

		92		18.8852		19.51		0				92		140.839		142.37		0

		93		19.51		20.1348		0				93		142.37		143.901		2

		94		20.1348		20.7596		1				94		143.901		145.432		0

		95		20.7596		21.3844		0				95		145.432		146.963		1

		96		21.3844		22.0092		2				96		146.963		148.494		1

		97		22.0092		22.634		0				97		148.494		150.025		0

		98		22.634		23.2589		0				98		150.025		151.555		0

		99		23.2589		23.8837		1				99		151.555		153.086		1





		



Index

Min

Max

Count

Histogram Count

Elevation Error



		



Index

Min

Max

Count

Histogram Count

Slope Error




