Lab 1 Answer Key

Q1: Comment on the differences between the residual error and RMSE derived using each of the transformation types. Explain the effect of higher-order transformations on rectification of the Turkey Lakes DEM. (4 marks)

Increasing the polynomial order lowers the individual residuals and the RMSE of the transformation. 1st order RMSE = 14.131 m, 2nd order RMSE = 11.207 m, 3rd order RMSE = 6.49 m (if all points are included). This is a fairly significant reduction. It is caused by the increased warping of the transformation plane…

Q2: Print the equation document and hand it in with the written component of your assignment (1 mark).

These are the results of my GCPs and transformation:

Image Rectification

Transformation Type: Third-order Polynomial

Equation Form: 

X' = a0 + a1X + a2Y + a3X^2 + a4XY + a5Y^2 + a6X^3 + a7X^2Y + a8XY^2 + a9Y^3

Y' = b0 + b1X + b2Y + b3X^2 + b4XY + b5Y^2 + b6X^3 + b7X^2Y + b8XY^2 + b9Y^3


a


b

0
-1.91846987116288E-08
-9.82143314268542E-07

1
5.05707557183419E-03
4.49901554812963E-05

2
-2.95829315449411E-04
6.1091786940722E-04

3
1.05159065803907E-04
3.31061894986482E-05

4
-3.52927318234355E-05
-3.34060950365148E-06

5
-5.85214394051776E-05
-8.96521033961715E-06

6
5.02129395080323E-04
1.02614959742744E-05

7
-1.80695077143172E-04
-4.22797450485235E-05

8
-2.55468078715857E-04
4.02375912567385E-05

9
-8.49467322117296E-05
2.78579333375444E-05

Note: coefficients have been standardized

# of GCPs used:

17

Min. # of GCPs:

10

Recommended # of GCPs:
at least 20 to 30

Image X

Image Y

 Target X
Target Y

Residual

4531.3691
684.4443
698380

5212425

0.504


4356.5091
3482.2043
698000

5215200

not used


3662.0611
2058.3443
697420

5213720

4.477


1823.5371
3402.2683
695500

5214950

2.066


5150.8731
4906.0643
698700

5216700

0.078


1104.1131
1179.0483
694925

5212700

0.573


2512.9851
5270.7723
696050

5216850

0.715


2318.1411
764.3803
696170

5212320

2.562


5290.7611
2278.1683
699075

5214100

0.557


2737.7186
2193.1724
696500

5213800

not used


2442.9642
1333.8884
696250

5212910

3.051


4311.4072
3746.8776
697960

5215460

4.682


3467.1108
1528.7261
697250

5213180

6.847


1029.1424
4616.1532
694610

5216100

0.406


2427.9767
3032.4729
696130

5214620

4.032


1438.801
2427.9767
695170

5213940

not used


3756.8693
2008.3264
697520

5213680

3.502


3492.04
2402.9975
697230
5214060
4.945


2962.5313
3831.8068
696600
5215440
5.268


4541.2157
3572.0233
698200
5215300
4.222


RMSE:
2.852

Q3: How has rectification changed ‘DEM XY’? Examine the rectified image’s file attributes (file menu ==> ‘File Attributes’). What are the minimum and maximum X and Y values? Are these bounds what you would expect? (3 marks)

A3: The transformation has rotated the DEM counter-clockwise (about 10 to 15 degrees) and warped it very slightly.

(Their min and max X and Y will be slightly different depending on their GCPs)

Min X: 693558.744311908

Max X: 699657.494730778

Min Y: 5211708.94324397

Max Y: 5217254.00181861

Looking at the OBM map, these values appear to be reasonable.

Q4: Define Root Mean Square Error. In the process of map rectification, what is the threshold in RMSE that they GIS analyst attempts to stay below? How did your rectification compare to this threshold? Suggest some ways that you could have improved the accuracy of the rectification (5 marks)

A4: they could give you a mathematical definition or perhaps a general description of how it is a measure of the overall or average error magnitude in the transformation. The grid resolution sets the threshold in RMSE. In this case that is 5 meters. My RMSE of 2.852 m was well below that…a third-order can do that! To improve the accuracy of the rectification, they could have:

· Included more GCP points

· Attained a better spread of points

· Measured the map coordinates more precisely than was possible with the ‘Very expensive, high precision map reading tool’

· Got a smaller-scale map

Q5: Comment on the distribution of your GCP points (only the ones that were used in the final equation). That is, where is the distribution of GCPs adequate and where is it not? (2 marks)

A5: I think that most people will have a hard time finding points in the north central part of the DEM (i.e. Batch mountain area). There are plenty of points to pick from in the southern portion.

Q6: What coordinate system is used for the Earth’s spheroid? In the transformation of the Earth from a spheroid to a flat map, what geometric properties of the map may be altered? What projection and coordinate system are commonly used for maps of the Earth’s topography? (3 marks)

A6. Lat/long or geographic coordinates. Angles, areas, distances, directions. UTM.

Q7: Which resampling methods is more appropriate for transforming discrete entity data and why? (2 marks)

A7. Nearest neighbour because the values in the resulting map are the same as those of the original image. Therefore, the values near edges of polygons are preserved. Using bilinear interpolation, edges are average values, which simply don’t make sense.

Q8: How has the datum transformation affected the elevations of the DEM? What about the minimum and maximum X and Y coordinates? Explain why these changes have occurred. (3 marks)

The datum transformation has raised elevations in the DEM by about 30 m. The x-coordinates have not been significantly altered but there has been a shift in the y-coordinates of about 220 m to the south. This is the effect of re-projecting the DEM from a WGS ellipsoid onto a Clarke 66 ellipsoid, which have different dimensions.

