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Solutions 9 – Image Processing and data transmission 
 
1. Using the Robios library detect if there is a moving red object 
between two images. Determine if the movement occurred in the left, 
right or middle section of the image. 
 
 
This involves a number of steps 

 If not supplied, capture 2 images (need to be spaced apart in time) 
 Find the red values in both images 

o Convert to HSI 
o Use a threshold to convert to binary 

 take the absolute difference between the two images 
 count the number of non zero pixels in each region 

o if that number is great than some threshold then there is 
movement 

 
start by writing some functions first: 
 

 



 



2. For the given image determine the hex value sent. Look up what 
ASCII value has been sent. The message sent has 1 start bit, 1 odd 
parity bit and a stop bit. Determine if the parity bit is correct. If the bits 
are to be sent at a baud rate of 115200 determine how often a bit need to 
be sent and write some c code to send this. 
 

 
 
Values are sent LSB first so the sent value is 10110100 which is 0xB4 using the ASCII 
table we see that hex B4 is not used (this could mean that it is a different encoding or that 
the transmitted value was incorrect). We note that the parity bit is 1 and we are using odd 
parity. We sum up the number of 1’s sent in the data section which adds to 4, this is an 
even number so according to this the parity bit is correct. However imagine now that 
what the sender actually sent was 01110100 and the two most significant bits are the 
opposites (this could occur due to noise or mismatched timing between devices). The hex 
value for this is 0x74 which represents the ASCII value of ‘t’. To determine how often 
the bits should be sent we divide 1 second by the baud rate giving us ~8.7us. Let us now 
write some code to send this message. We will use GPIO1 as the sending bit line. 



 


