Make me speak!

I^2C Tutorial, speech and ultrasonic range sensor
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This tutorial uses the Picaxe 18X. This chip allows more programming space, and has a few extra features, such as more inputs and outputs, and the inbuilt ability to control devices which use a two wire interface known as the I2C interface. 

This two wire interface makes it easy to connect the picaxe 18X to a range of advanced devices. Devices that can then be controlled include, but in no way are limited to:   Speech module, 21 Channel servo controller, multiple output integrated circuit, volume control chips, 7 segment displays, printer controller chips, video controller chips, mobile phone modules, and many more.

Today we will be using the speech module to make our picaxe speak.

Here is some sample code to get you started:

wait 1

i2cslave $C4,i2cfast,i2cbyte

wait 1

readi2c 1,(b2)

debug

main:

writei2c 0,(0,0,5,0,"I can talk",0)

writei2c 0,(64)

gosub wait4shutup

wait 5

goto main

wait4shutup:

readi2c 0,(b1)

if b1 > 0 then wait4shutup

return
But what does it all do?....  Lets go over it line by line. The line “i2cslave $C4,i2cfast,i2cbyte” sounds like a bit of a mouth full. It is simply there to tell the picaxe what sort of device is connected, and how the picaxe should talk to it.

More detail is in the picaxe basic commands datasheet, under the title “i2cslave”.

Suffice it to say that each i2c device has a particular way of receiving commands, and the i2cslave command sets it up to do so.

The next part of the code reads the version number of the i2c connected, and shows the version number in the debug screen of the programming editor. It is not really necessary, but may be of interest, and proves that the chip is connected and working.

The next part of the code is where the good stuff happens. The command “writei2c 0,(0,0,5,0,"I can talk",0)” loads, or writes some information into the speech module.

What do all the zeros and numbers mean? 

writei2c 0,(0,0,5,0,"I can talk",0)

the first 0 = the write address. Leave this as 0

The second 0 is the load buffer address. Leave this as 0

The third 0 is the volume setting. 0 = max volume. 3 = min volume. Have a play with the volume.

The 5 is the speech pitch. Valid numbers are 0 to 7. Have a play with this number. What are the effects.

The next 0 is the speech speed. Valid numbers are from 0 to 7. Have a play.

The text in the inverted commas is the text to be spoken. Change this to whatever you like. The module has memory of thousands of words. If it can’t find a word, it will attempt to pronounce it as best it can. Creative spelling can help a lot. For example, the word picaxe is best spelt “pickacks”.

Finally the last number is 0. This is a null command that is reserved for future use.

Following the writei2c 0,(0,0,5,0,"I can talk",0) command, we have a writei2c 0,(64) command. Remember so far we have only loaded information into the speech module. The Writei2c 0,(64) command tells the speech module to say whatever is stored in its memory.

Finally, there is a “wait4shutup” section in the code. This part of the code reads the status of the speech module. If the status is anything but a zero, the speech module is busy saying something. Essentially, this code just continues to question the speech module until the speech module is ready for a new command. This part of the code is not really necessary, as we have given the speech module about 5 seconds of time to say its message. But it is nice to have it there.

Now that we have played with the speech module, we can move on to play with the ultrasonic range sensor. This sensor is exactly the same type as used on luxury cars to help you while reverse parking. In its form today however, it is not weather proof.

If water proof sensors were to be used, the range sensor could be used for underwater sonar use, as used by depth sounders, and fish finders.

The sensor works just like a bat’s guidance system. 
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It sends out a sound wave higher than the frequency our ears can hear. It then waits to hear an echo.
While lower (audible) frequencies could be used, the use of higher frequencies is much better in terms of picking up smaller objects, and is much more directional than audible frequencies.

The sensor today can sense objects up to around 5m away. It is capable of picking up a broomstick handle at this distance. 

The picaxe 18X chip is using two pins to control the ultrasonic signals. One pin (pin 3) is connected to the trigger input on the ultrasonic sensor. This trigger makes the ultrasonic transmitter transmit a pulse of ultrasonic waves. We also have an input on the picaxe connected to the “echo” pin on the sensor. This pin goes high and low when the sensor can “hear” an echo. The amount of pulses received on the echo pin equates to the distance between the sensor and the object being measured.
But lets get to the good stuff….. 

Here is some sample code to get you going:

symbol trig = 3

symbol echo = 6

symbol range = w1

main:

pulsout trig,2

pulsin echo,1,range

pause 10

let range = range * 10 / 58

gosub distancebeeper

goto main

distancebeeper:

sound 2,(120,range)

pause 40

goto main

Have a look through the code. Does it look a bit strange? We have used the “symbol” command to take care of some numbers. For instance, the input pin “echo” is actually pin 6. And the output pin 3, we have called “trigger”. 

This makes it easier for us to read what is going on. We do not have to remember that the trigger pin is pin 3 and that the echo pin is pin 6. We just write echo and trigger, and the program knows what we are talking about because we have defined “trigger” and “echo” in the first few lines of the code.

So how does the program work? Simple. There is a pulsout command first. This command sends pulses to the ultrasonic sensor. The sensor then sends out ultrasonic waves, and after it receives the echoes, it pulses the distance out. The picaxe receives these pulses using the “pulsin” command. This command is worked with a little, as we want it to give us a “nice” range to work with the “sound” command later. The mathematical operand *  is a multiplier, and the / is a divide-by symbol. 
Finally, after getting the required info, we need to do something with the distance we have measured, right?

We can do lots of stuff. We can use the “if…..then” command and the greater than or less than commands (<>) to jump to a particular code.
We can also use the debug command to simply show up on our computer screens. 

But a nice thing we can do is alter the duration of a beeping command (sound command) depending on the distance that we are measuring. Remember the sound command? Eg: “sound 2,(100,50)

Remember that the “2” above is the pin number, the “100” is the pitch, and that the “50” is the length of each note. Well we can use a variable to replace the length of each note. That’s what the “sound 2,(120,range)” command does above. Feel free to play with the code and get it to do something interesting. Can you blend this code with the speech module code you were working with?

How about a warning that says “that object is too close” whenever the distance measured is less than 30cm.

How about a countdown warning that says:

“3 metres from object”

“2 metres from object”

“less than one metre from object”

at the appropriate time?
It can all be done! And more…..

