Lab Instructions

Lab 7 (October 20, 2008), due the following week after measurements
EES5053/GEO4093: Remote Sensing, UTSA

Student Names: ___________________

(Two students will be assigned as one group)
Spectroradiometer and In Situ Measurements 

In this lab a spectroradiometer will be used to measure vegetation reflectance patterns.  By recording the spectral signatures of several leaves in various stages of senescence, it should be possible to detect the “red shift” that is characteristic of stressed vegetation. 
The spectroradiometer can record the spectral radiance or spectral reflectance of any target. To get the spectral reflectance, we need to use reflected radiance divided by the incoming radiance. A white board is supposed to measure the incoming radiance (or incoming solar radiance), thus a reflectance can be measured. In the lab, we will use the light source as your incoming radiance.

Spectroradiometer Operating Steps:

1. Before starting, verify that the PC is not running.

2. Turn on the power to the instrument, using the button on the side.  The internal fans will make a whirring, clicking sound once it is running.

3. Allow the device at least 15 minutes to warm up.  

4. Link the cable from spectroradiometer to PC.

5.  Turn on the PC, using the power button in the center of the upper row of keys.  A warning about installing third party software will be displayed, then disappear after ten seconds. 
6. Configure the PC for data acquisition:

a. Double click the shortcut icon “High Contrast RS3” on the desktop.  

b. Click the “Control” tab at the upper left of the screen.

c. Scroll down the menu and select “Spectrum Save”.

d. Path Name:  This should be “C\RS2008”.

e. Base Name:  Enter your initials.  They will prefix the output files.
f. Starting Spectrum Num:  The sequential numbering for the output files.
g. Interval Between Saves:  00:00:02 is the default value.

h. Comment:  Optional comments can be added.

i. Click <Okay>.

7. Configure the Probe:

a. While using the probe, be very careful not to twist or kink the fiber optic cable.

b. Release the plug from the end of the probe, using the lever at the rear.  

c. Turn on the power with the button located on the underside of the probe.  An internal light will come on.  

d. At this point, the plug should be oriented such that the small white spectralon disc is facing the light.  A spectral pattern will be displayed on the screen, which can be ignored.
8. There are three steps necessary to acquire a spectral pattern.  The instrument must be optimized <OPT>, a white reflectance obtained  <WR>, and then prepare the reflectance values to be read. 

a. With the light shining on the white spectralon disc in the plug, click the <OPT> button.  The instrument will calibrate itself.  

b. Click the <WR> button.  The display should show a nearly flat, horizontal line, with reflectance values of 1.00. 
c. Rotate the plug 180 degrees, by gently pulling it up and turning, until it snaps into position.  The black side of the plug should now be facing the light.  
d. Place a leaf in front of the light, tightly pull trigger, and hold securely.  This will fill the entire field of view.  
e. The spectral pattern is displayed on the screen, showing the reflectance curve of the species. Hit the spacebar to save the output in the directory.  Don’t remove the leaf until the pattern is saved.  
9. Repeat Step8-d and Step 8-e, as necessary, for each leaf (then you might average several measurements).

10. After completing the measurements:

a. Turn off the power to the probe.

b. Lock the plug into position, with the white disc towards the probe.

c. Close the application on the PC.
d. Turn off the power to the instrument.  

11. To create and export a graph:

a. Double click the shortcut icon “ASD ViewSpec Pro”.

b. On the menu bar, select File > Open.
c. Select a spectral pattern, or a group of related patterns to view (e.g., the output files for one of the two sets of leaves).  
d. Click <Open>.  

e. The names of the file(s) will appear on the display.  Select “View > Graph Data” to see the data displayed graphically.  
f. To save a graph as a JPG file, select “Export”, and specify JPG format.

g. Browse to your folder.

h. Click <Save>, and <Export>.  
i. Also export the spectral pattern as text file. Select “Export”, and specify “Text/Data Only”. Under “Export Destination”, select “File”, browse to your folder, and click <Export>. In the “Export…Spectral Data” window, keep everything as default, and click <Export>.
j. Note that before displaying a new spectral pattern on the screen, it will be necessary to close the existing display, using “File > Close”.

12. When done, close the application.

13. Copy the JPG files to an external drive, using the USB Port on the PC.

14. Turn off the PC.

Homework:
1. Gather two leaves, one leaf must be as healthy and green as possible, the other should show signs of aging and as yellow possible. Both of the leaves should be gathered just before taking the measurements, and especially the healthiest one.  If they have time to dry out, the measurements will be skewed.  
2. Each leaf must be large enough to fill the field of view of the “plant probe” attached to the spectroradiometer (approximately 1” diameter).

3. Take spectral measurement readings of each leave.

4. Plot the reflectance for each group on the same graph, following the directions outlined above.  Export the graphs as JPG’s, and save it to an external drive.  

5. Export graphs as text file. Compute the NDVI for each of the spectral signatures based on the reflectance values obtained from red band (660 nm) and NIR band (860 nm). 
6. In a brief paragraph or two, discuss the spectral patterns of your results.  Is there an apparent “red shift” in the spectral patterns?  Does the older, drier vegetation show higher reflectance values?  Do the graphs reveal any other information about the vegetation?
7. Submit the graph and your analysis in the following week after you finish the spectral measurements.
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