Calibrating a Rover

Basic Calibration

1. Make sure you are using version 4.4 or later of the PER software. Beginning with version 4.2, the PER folder on your kiosk should contain a README.txt file that will tell you what version you are using.

2. Run the calibration software. There should be a Run Calibration.bat file on your kiosk desktop. Alternately you can find a copy of the Run Calibration.bat file in the PERFilesystem directory.
3. Turn on the rover you want to calibrate. Enter the IP address of the rover and hit Connect.

4. Under the Servo Calibration tab hit the “Load Servo Calibration from Rover” button. This will load the rover’s current settings. 

5. Use the appropriate slider to center the servo which needs to be calibrated. The tilt servo should be positioned so that the head is level. All other servos should be positioned so that the head or wheel faces forward. If you are unable to center a servo using the slider, you will need to remove the servo, center it, put the servo back, and then calibrate it. (See the PER Manual Appendix A for instructions on removing a servo.)
6. Hit the “Save Servo Calibration to Rover” button.

Advanced
Adjusting the Panorama


If the rover’s panoramas have a lot of duplication, you can use the calibration program to improve their appearance. 


Vertical duplication can be reduced by decreasing the tilt range. Horizontal duplication can be reduced by decreasing the pan range. 


You will need to use the Exhibit program and the Calibration program at the same time. Open the Exhibit program, enter the correct rover IP address, and then click on the Advanced tab. Use the test panorama button to take a sample panorama. Use the Calibration program to adjust the pan and tilt ranges. Make sure to save the calibration to the rover each time before taking a new test panorama. 


Note that taking a large number of test panoramas and leaving the windows open, will decrease the available memory. It is best to close the sample panoramas or restart the Exhibit program before running the Exhibit for visitors.

Adjusting Turning Accuracy

Connect to the rover with the Calibration program and load the calibration settings from the rover. Hitting the “Turn” button will make the rover turn by the number of degrees specified in the adjacent text field. Good angles to test are 90 and 180. 


To increase or decrease the amount that the rover turns, increase or decrease the value in the Turn Adjustment field. Then save the calibration to the rover and hit Turn again to see the impact of your adjustment.


Note if you make changes to the steering servos’ calibration, you should save those changes to the rover before testing the turning calibration.
Adjusting Driving Accuracy

Connect to the rover with the Calibration program and load the calibration settings from the rover. Hitting the “Drive” button will make the rover drive the number of centimeters specified in the adjacent text field.


To increase or decrease the amount that the rover drives, increase or decrease the value in the Drive Adjustment field. Then save the calibration to the rover and hit Drive again to see the impact of your adjustment.


Note if you make changes to the steering servos’ calibration, you should save those changes to the rover before testing the driving calibration.
Changing the Scan Pattern
The scan pattern determines how the rover will detect obstacles while it is driving. Scan patterns are defined by .scan files which are then loaded on to the rover via the Calibration program.

Available Scan Patterns

The default scan pattern is called rover.scan. There are also custom scans from the Exploratorium and Smithsonian exhibits. Explorover.scan is a slightly broader scan than the default. Smithsonianrover.scan has higher thresholds than the default. The higher thresholds mean that objects must be closer before being considered obstacles. This is needed so that the rover does not see the sloped floor of the Smithsonian yards as an obstacle. You can also create your own custom scan pattern.
Creating a Custom Scan Pattern

One easy way to create a new scan pattern is to make a copy of rover.scan and then adjust it to suit your needs. The default location for the scan files is PERFilesystem\SavedRoverFiles\Calibration. You can use Notepad or another text editor to edit the scan files. Save your file in plain text format with a .scan file extension.
Each line in the file specifies a pan and tilt angle where the rover should check the IR rangefinder reading. The rover will check each point in the order that they are listed in the file.  A sample line follows:
scan   pan 0   tilt -23   thresh 90   picture

Each line should start with the word “scan”. The next two flags specify the pan and tilt angles (degrees) of the rover’s head, respectively. The pan angle should be in the range of [-180, 180] where positive angles are to the left. The tilt angle should be in the range of [-50, 90]. 
The “thresh” flag tells the rover what threshold to use to determine if there is an obstacle. A higher threshold means that objects will be closer to the rover before being considered obstacles. A lower threshold means that objects farther from the rover will be considered obstacles. The value is a raw IR rangefinder reading value, not a centimeter value. Typical values range from 0 to 140.  A value of 140 indicates that an object is about 20cm away. The minimum useful value is about 20 and that corresponds to an object being about 150cm away.

The “picture” flag is optional. If it is included at the end of a line, the rover will take a picture at that position; otherwise it will only check the IR reading. If you do not include any lines with the picture flag, the rover will not be able to take any pictures while driving with obstacle detection enabled. Because picture taking can be turned on and off in the PER software, it is recommended that you include at least one picture in the scan pattern. 
Setting the Scan Pattern on the Rover

1. Run the Calibration program and connect to the rover.

2. Click on the Scan Calibration tab.
3. It is a good idea to save the rover’s original scan calibration in case you want to go back to it. To do this select “Load Scan Positions from Rover” and then “Save Scan Positions to File”.
4. Once you have saved the old calibration, load a new calibration from a file by selecting “Load Scan Positions from File”. 

5. Select the scan you want to install and then hit “Save Scan Positions to Rover”.

