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Appendix 4. Multispectral data processing procedure using photogrammetry software

1. Open Pix4Dmaper from the desktop icon, or by going to Start > All Programs > Pix4D > Pix4Dmapper Pro.

2. Create a new project.

3. Designate the location of your project in the appropriate folder (It is recommended to set/keep the Pix4D project file in a folder adjacent to where the project data is stored. If/when the data is ever relocated to another storage location, the project’s linkages to the root file images will be broken, and the Pix4D project will no longer work).

4. Follow the prompts (clicking Next) to select images for the project.

5. Select all of the images in the Data folder (Ctrl+A) and drag them over into the Select Images window and click Next.

6. Accept the default Coordinate system.

7. Select 3D Maps (Do Not check the Start Processing Now box).

8. Click Finish and examine the distribution of aircraft image geotags.

9. Click the Processing Options button (at the bottom left corner of the screen) and explore the various tools that are available.

10. Check the Advanced box at the bottom left corner of the Processing Options pane.

11. Check and select 1. Initial Processing on the left and set up the options as follows:
a. Keypoints Image Scale – Full
b. Matching Image Pairs – Aerial Grid or Corridor
c. Targeted Numbers of Keypoints – Automatic
d. Calibration Method – Standard
e. Rematch – Automatic

12. Click the OK button, go to Processing tab and click Start.
When the Initial Processing is complete, a Quality Report appears on the screen.
13. Click the rayCloud option (on the left) and click the trackball navigation mode on the top of the screen.

14. Uncheck the Cameras and Rays boxes.

15. Swivel the image around (clicking and dragging) until you are looking straight down on the rayCloud.

16. Click on the GCP/MTP Manger button at the top left of the screen.

17. Click on Import GCPs.

18. Browse to the folder containing the .txt file with the GCPs coordinates. Select the file.

19. Click OK and OK again.

20. Expand the GCPs/MTPs in the layers window by clicking on the > arrow, and then click on the various GCPs (Note – The GCPs will turn a lighter shade of blue when selected, and the selection will pop up in the window to the right).

21. If the Selection pane doesn’t pop up on the right, click the box on the top right corner to expand the selection properties window.

22. Check the GCPs/MTPs boxes in the layers pane on the left, and zoom in and out on the images in the window on the right, using both the sliders bars and your mouse roller ball (if you have one), and try to spot an unusual checkered target in the image.

23. Click the center of the checkered targets (on the right) and a yellow circle should appear around the GCP. (Additionally, you may hover over any of the images and press the spacebar to enlarge the image, making it a little easier to select the target. Pressing space again will exit the enlarged view).

24. Scroll down through the images that are available for the first GCP point, using the slider bar to the right to select the center of 3 more checkered GCP targets from 3 different camera orientations (e.g., IMG_0058_2, IMG_0059_3, IMG_0082_4). Notice that the four digit image numbers are followed by a 1,2,3,4,5, 6. This represents each of the blue, green, red, near-infrared, red-edge, and panchromatic bands of the camera.

25. Click at least 4 different GCP tie points from 4 different image numbers, not repeating ties to different bands from the same image positions, and click Apply when you are done.

26. Repeat this for all the GCPs. Click Apply after each set of GCP tie points have been selected.

27. Click Rematch and Optimize. The initial processing will be repeated, and new Quality Report will be generated.

28. Uncheck 1. Initial Processing and check 2. Point Cloud and Mesh and 3. DSM, Orthomosaic and Index.

29. Select the 2. Point Cloud and Mesh option on the left and set up the options as follows:
a. Image Scale – 1 (Original image size, Slow).
b. Point Density – High.
c. Check Generate 3D Textured Mesh box.
d. Check all the spectral bands boxes in Mesh Texture pane.

30. Click OK.

31. Select the 3. DSM, Orthomosaic and Index option. In the initial DSM and Orthomosaic tab, click on the ‘GeoTIFF Without Transparency’ box at the bottom of the pane.

32. Click the Additional Outputs tab, and check the GeoTIFF box under the Raster DTM section of the pane.

33. Click and select the Index Calculator tab.

34. Click the Calibrate button for the RedEdge_5.5_1456x1088 (Blue).

35. Navigate to the folder containing images and select the image of the CRP for a blue band (with index 1). Click Open.

36. Left-click around the inside of the white reflective square and right-click to complete your polygon.

37. Enter the value for the Reflectance Factor and click OK.

38. Repeat for all spectral bands.
Note: The Reflectance Factors for our CRP for different bands are as follows:
a. Blue		0.52	(51.92%) 
b. Green		0.52	(52.22%) 
c. Panchro	0.52	(52.15%) 
d. Red		0.52	(52.34%) 
e. RedEdge	0.52	(52.29%) 
f. NIR		0.52	(52.09%) 
Verify reflectance factors with the manufacturer if using a different CPR.

39. In the Index Calculator pane scroll down and check the boxes forReflectance map > GeoTIFF and Merge Tiles, and check the indices boxes under Indices.

40. Click OK. The Pix4D project is ready for processing.

41. Go to the Processing tab, uncheck 1. Initial Processing box and check 2. Point Cloud and Mesh and 3. DSM, Orthomosaic and Index boxes, and click Start.
Note: This may take a long time (depending on the project size and hardware). 
After the processing is completed, radiometrically corrected orthomosaics with the reflectance values for each spectral band can be found in the project folder.

42. Navigate to the Pix4D project folder \4_index\reflectance folder, and select the five .TIF files (each file is a separate orthomosaic for specific spectral band). Note: Exclude the panchromatic band (the file with the index ‘_panchro’).

43. Upload the selected files into QGIS.

44. From the QGIS main menu, select Raster > Miscellaneous > Build Virtual Raster...

45. In the pop-up window, click ‘...’ to the right of the ‘Input layers’ field.

46. Select all layers and use the mouse to drag them to place in the following order: blue > green > red > NIR > red edge.

47. Click OK.

48. Now you can see five input layers selected. Choose ‘Resolution’ Highest, check Place each input file into separate band box, leave other parameters as default, and click Run.
A new virtual layer has appeared in the QGIS Layers panel on the left.

49. Select the new virtual layer in the panel, right click and select Export > Save As....

50. In the pop-up window, click ‘...’ to the right of ‘File name’ field to navigate to the folder where the file should be saved.

51. Type a file name.

52. Click [image: ] to the right of ‘CRS’ field to choose an appropriate CRS.

53. Click OK.
A new .TIF file (containing five separate spectral bands) has been created.
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