Embedded Systems 220

Hints for Laboratory 9

Data Type for Binary Images

RoBIOS does not provide a data type for a binary image.  The easiest solution to this problem is to use the data type for a greyscale image (the image data type shown on the laboratory sheet), and just use the minimum (0) and maximum (255) intensities.  You would then use the LCDPutGraphic function to display the binary image.

Linking with the Static Image

For experiment 1, you are provided with a static image to analyse.  To use this image, you must copy picture.o from the u:\es220\lab9 directory to your home directory.  You must then compile your program using gcc68o lab9a and link it with the static image using gld68o lab9a.hex lab9a.o picture.o.

In your program, you must declare the static image as a global variable by writing:

extern colimage picture;

Better Thresholds

The thresholds of 150, 75, and 75 specified on the laboratory sheet do not work very well.  You should use a red threshold of 100, a green threshold of 120, and a blue threshold of 80.  Also, when analysing the histogram, a column should be considered to contain part of a red object if it has more than 10 true pixels (not 6).

Using the Camera

Use the following RoBIOS functions to control the camera.  The laboratory sheet tells you to use CAMGetFrame; this is wrong.

colimage colour_image;

CAMInit(NORMAL);

CAMMode(AUTOBRIGHTNESS);

CAMGetColFrame(&colour_image, FALSE);

CAMRelease();

Using the Servo

Use the following RoBIOS functions to control the servo that pans the camera.

ServoHandle servo;

servo = SERVOInit(SERVO12);

SERVOSet(servo, position);

SERVORelease(servo);

The position ranges from 0 to 255.  The middle is 127.  Also, you might want to consider calling OSWait with a time constant of 500 ms in between panning the camera and taking a picture; otherwise, the picture will be blurred.

When implementing the P-controller, you should be adjusting the servo by the difference between the centre of the red object, and imagecolumns/2.  A gain constant of 0.75 worked well in my program.
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