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Object Tracking Device
Using Color Recognition
Step-by-Step Guide

Hello everyone! For this project, we are going to show you how to create
an Object Tracking device using VIA Pixetto, two servomotors, and an
Arduino board. The device will move itself around to follow the tracked
and detected object.

Alright, let’'s get started!
This guide will involve the following steps:

Step 1: Assembling all components

Step 2: Connecting the two servomotors to an Arduino board
Step 3: Connecting the VIA Pixetto to an Arduino board

Step 4: Configuring the VIA Pixetto

Step 5: Programming the VIA Pixetto with Blocks

Step 6: Uploading the code to the Arduino board on the Object Tracking
device and saving the project
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Step 1

You need to put together all the components to build the Object Tracking
device. These include the VIA Pixetto, camera bracket, two servomotors,
servomotor lower and upper brackets, and two screws.

First, you need to install the first servomotor with the servomotor arm into
the servomotor lower bracket (base).

Secondly, install the servomotor upper bracket on the top of the first
servomotor (via servomotor arm), then secure it with the screw.
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Third, install the second servomotor into the servomotor upper bracket.

Fourth, install the VIA Pixetto onto the camera bracket then install the
camera bracket onto the first servomotor, and secure it with the screw.
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Lastly, attach the expansion board to the Arduino board via the pin
header connectors.
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Step 2

You need to connect the two servomotors to an Arduino board.

First, connect the first servomotor (installed in the lower bracket) that will
be responsible for x-axis (horizontal) movements on the Grove connector
on the expansion board labeled D7.

Then, connect the second servomotor (installed in the upper bracket) that
will be responsible for y-axis (vertical) movements on the Grove connector
labeled D8.
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Step 3

You need to connect the VIA Pixetto to an Arduino board via an
expansion board as shown in the diagram.

First, connect the Grove cable to the VIA Pixetto vision sensor.

Then, attach the other end of the Grove cable to the Grove connector
labeled ‘UART’ on the expansion board, which is in turn attached to the
Arduino board.
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Step 4

You need to configure the VIA Pixetto.
First, connect the VIA Pixetto to your PC using a Micro USB 2.0 cable.

When the green, blue, and red LEDs are lit, this means the VIA Pixetto is
successfully connected.
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Now, configure the VIA Pixetto to recognize the color red.

Open the VIA Pixetto Utility. In the ‘Configuration’ panel on the right, set
the ‘Function’ option to ‘Color Detection’. Check off the colors you would
like your VIA Pixetto to recognize and follow.

ﬂw\\\\m? "

\]

Configuration g x

Function

Color Detection v

Ignore object smaller than
10% b
Maximum display objects

1 w

Color

Red [ Blue

[ vellow [ Purple
[ Green [ Black
Shape

Circle Triangle

Rectangle Pentagon

Apply

Once you have finished configuring the VIA Pixetto vision sensor, test the

vision sensor to make sure it detects your desired color.

In this case, choose the color red, so VIA Pixetto will recognize and label

red colored objects.

TP, Coler Detection

Step 4
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Step 5

You need to program the VIA Pixetto with Blocks.

Step 5

First, open the VIA Pixetto Junior application. You are going to program
blocks so that the Object Tracking device will follow the object.
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A. First Layer of Blocks

Select the first layer from the Control category, which is the ‘setup’ block.
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Add the ‘initialize vision sensor RX# () TX# ()’ block from the Vision
Sensor category.

& Pattsbarecr - 8 x

(€ viaPixetto ({7 JETEEEEV N e— S Prot

Place it within the setup block. This block will relate information to the VIA
Pixetto vision sensor.

Select pin ‘0" and “1". This makes sure there is a connection between the
Arduino board and VIA Pixetto vision sensor. RX means Receive, and TX
means Transmit. We recommend using pins ‘0" and “1,” because it is more
reliable.

initialize vision sensor RX# 0~ TX# 1+~

Next, go to the Variable category and select the ‘declare i as integer
value’ block.

,’/‘d h—h\-\\\

-

initialize vision sensor RX# 0~ TX# 1~

declare iv as integer v value
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You need to create four integers to control the movement of the
servomotors when it detects the object and recognizes the color of the
object. The ‘x’" integer is used to determine the center and position of the
object on the horizontal axis while the ‘y’ integer is used to determine the
center and position of the object on the vertical axis.

The ‘dx’ integer is used to determine the left and right location of the
object when it is in the horizontal axis position, while the ‘dy’ is used

to determine the up and down location of the object when it is in the
vertical axis position.

To create these integers, click on the ‘i’ dropdown menu arrow, and then
click on the ‘make a variable’ to create the x’ integer.

declare i+~ as integer v value

Enter ‘x” and click on the ‘OK’ button.

e x integer

New Variable

New variable name

x

Cancel

You have successfully created the “x” integer.
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Next, follow the same steps to create the ‘y’, ‘dx’, and ‘dy’ integers.

e y integer

New Variable

New variable name

Cancel n

e dx integer

New Variable

New variable name

dx

cance! ﬂ
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e dy integer

New Variable

New variable name

dy

Ganee! n

You have now created the necessary integers.

Then arrange the integer blocks in sequence as shown in the picture
below.

 initialize vision sensor RX# 0 TX# 1<
declare x~ as integer v value

‘declare y v as integer v value

‘declare dx » as integer » value
|

‘declare dy » as integer » value

Next, go to the Output Unit category. Set the blocks for the first servomotor
to always start on a 90° angle as its default position by selecting the ‘rotate
the servo-motor on pin () an angle (0~180°) of ()’ block.

Set the pin to pin 7, because the first servomotor assigned for horizontal
movements is connected to the Grove connector (labeled D7) and set it at
a 90° angle.

rotate the servo-motor PF 4 on the pin 7 v an angle (0~180°) of @
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Then insert it under the ‘declare dy as integer value’ block.

initialize vision sensor RX# O~ TX# 1+~

declare x+ as integer + value

declare y+ as integer = value

declare dx~ as integer = value

declare dy = as integer » value

rotate the servo-motor onthe pin 7 + anangle (0~180°) of @

Lastly, set the second servomotor assigned for vertical movements to
always start on a 90° angle as its default position as well by selecting
another ‘rotate the servo-motor on pin () an angle (0~180°) of ()’ block.

Set it to pin 8, because the second servomotor is connected to the Grove
connector (labeled D8) and set it at a 90° angle.

rotate the servo-motor PF ‘J on the pin 8 » an angle (0~180°) of @

Then insert it under the ‘rotate the servo-motor on pin 7 an angle of 90%
block.

initialize vision sensor RX# 0~ TX# 1+~
declare x ~ as integer » value

declare y » as integer » value

declare dx »+ as integer » value

declare dy » as integer » value

rotate the servo-motor on the pin 7 + an angle (0~180°) of @

rotate the servo-motor on the pin 8 » an angle (0~180°) of @

This section makes sure there is communication to both servomotors via
the Arduino board.
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B. Second layer of Blocks

Now, create the blocks governing both servomotors’ movements to follow
the object.

From the Control category, select the ‘if () then’ block to create an event.

Next, go back to the Vision Sensor category and select the ‘object is
detected’ block.

S el Object is detected

Insert the ‘object is detected’ block inside the ‘if () then’ block. This
makes the VIA Pixetto report that is detecting an object via a command
from the Arduino board. If this condition is true, the block inside will
activate the event.

E:,I object is detected

[_\_

-

Next, create the blocks controlling the movements of the servomotors.
You want to make sure that when the VIA Pixetto detects an object, the
Object Tracking device will move vertically and horizontally (up, down and
sideways).

Create an 'x’ and ‘dx’ integer block section and a 'y’ and ‘dy’ section.
The ‘X’ section will make the VIA Pixetto detect the center of the object
when it is on the horizontal area. The 'y’ section will make the VIA Pixetto
detect the center of the object when it is on the vertical area.
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x and dx variables

First, select the ‘set i to ()’ block and click on the ‘i’ icon. From the dropdown
menu, select ‘x’. (This variable x is also the one that you created earlier on
the blocks).

D e —

Next, select two math blocks from the Math category then put them
together.

O --O0JO - OFumdalO - O -- 0

Then, insert them into the ‘set x to ()" block.

wtx-0@ - @ - O

Within those two combined math blocks, insert an ‘object position x’
block and ‘object width’ block from the Vision Sensor category.

object position x object width
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Set the first equation to +" and second equation to ‘+’, and then set the
value at ‘2’ to track the center of the object. Then, insert these combined
blocks within the ‘if () then’ block.

L1if. object is detected

then <ot x+ to objectposionx ++  objectwidth =+ o

Now, create the ‘dx’ integer. Go back to the Variable category then select
again the ‘set i to ()" block and click on the ‘i’ icon from the dropdown
menu and change it to ‘dx”.

. —

Next, select a block from the Math category and insert it into the ‘set dx
to ()’ block.

O -0

}
e

Then, from the Variable category, select the ‘i’ block. Click on the ‘i’ icon
from the dropdown menu, and then change it to the variable ‘x".
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Next, insert the variable “x” block to the math block then set the equation
to =" and value to ‘50"

set dxv to x+ -+ €

This makes sure the detected object is within a position on the horizontal
axis. So the VIA Pixetto can recognize and track the object detected.
Make sure to insert this block underneath the ‘set x to object position x +
object width + 2’ block.

i:ﬁ':!if object is detected

then

set x=* to object positionx + object width

set dxv to xw - @

y and dy variables

First, select the ‘set i to ()’ block and click on the ‘i’ icon. From the dropdown
menu, select y’. (This variable y is also the one that you created earlier on
the blocks).

O0e —

Next, select two math blocks from the Math category then put them
together.

O -- OJO - O dO - O -- 0
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Then, insert them into the 'set y to ()’ block.
st yr 0@ +- @ - O

Within those two combined math blocks, insert an ‘object position y’ block
and ‘object height’ block from the Vision Sensor category.

set y=w too + - o + - o

object position y object height

Set the first equation to +" and second equation to ‘+’, and then set the
value at "2’ to track the center of the object. Then, insert these combined
blocks within the ‘if () then’ block.

\Cif. object is detected

then cot x+ to object positionx  + object width

set dx+* to «x= - - @

set |y+* to objectpositiony + =  object height

Now, create the ‘dy’ integer. Go back to the Variable category then select
again the ‘set i to ()" block and click on the ‘i’ icon from the dropdown
menu and change it to ‘dy’.

De —
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Next, select a block from the Math category and insert it into the ‘set dy
to ()’ block.

o+o
FE-e

Then, from the Variable category, select the ‘i’ block. Click on the ‘i’ icon
from the dropdown menu, and then change it to the variable ‘y’".

Next, insert the variable “y’ block to the math block, then set the equation
to =" and value to ‘50"

set dyr to y- -~ €D

This makes sure the detected object is within a position on the vertical
axis. So the VIA Pixetto can recognize and track the object detected.
Make sure to insert this block underneath the ‘set y to object position y +
object height + 2’ block.

if object is detected

then <ot x+ to objectpositionx ++  objectwidth + &3

set dx=+ to Xw

set y= to objectpositiony + v objectheight =<+ (@

set dy= to y=
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e dx section

Select the ‘if () then’ block for the movement event and insert it
underneath the ‘set dy to y - 50’ block.

rﬁluf object is detected

then ot x+v to object positionx + *  objectwidth =+ « o

set dxv to xw - - @

set y~ to object positiony object height + = o

set dy~ to y~ - v @
i

then

Next, from the Logic category select the ‘logic’ block. Insert an ‘i’ block
from the Variable category, then open its scrolling menu and select the
‘dx’ integer. Set the ‘logic’ block equation to a ‘<" sign.

"

Then, select a block from the Math category. Within that block insert
‘object width’ block from the Vision Sensor category. Set the “+ sign, and

enter '-2’.
© o

object width
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Insert the math block inside the logic block.

dx = <+  objectwidth =+ = 9

Then, insert the logic block within the second ‘if () then’ block.

i object is detected

then cot x+ to objectpositionx + =  objectwidth =+« o

set (dxv o | X~ = @

set y = to objectpositiony + ~  objectheight =~ o

set dy~ to y+r -~ €)

l@]f dx « <+  objectwidth =+~ 9

then

Then, from the Output Unit category, select the ‘rotate the servo-motor on
the pin () an angle (0~180°) of ()’ block, set it to pin 7, and insert a math
block from the Math category inside of it and set the equation to +" sign.

rotate the servo-motor . '§ on the pin 7 » anangle (0~180°) of o

O -0

Again, from the Output Unit category, select the ‘the angle of the servo
motor connected on the pin ()" block, set it to pin 7, and insert it inside
the math block in the ‘rotate the servo-motor on the pin () an angle

(0~180°) of ()’ block.
the angle of the servo motor n connected on the pin 7 «

rotate the servo-motor PIF J onthe pin 7+ anangle (0~180°) of @ ++ )
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Get the ‘map value () from ~ to ~* block from the Math category, insert ‘i’
block from the Variable category, and open its scrolling menu and select
‘dx’.

map value ofrom @ = to o = @

Debeie ihe “da™ variable

Next, set the value as follow: ‘from O ~ -50 to 1 ~ 4’ to make sure there is
smooth movement of the servomotor’s angle. Then, insert this block into
the math block.

map value = dx = @ from o m to n n

\

rolate the servo-motor m onthe pin 7 = anangle (0~180%) of the angle of the serve motor E connected onthe pin 7 = + v o

Make sure to insert this in the ‘if () then’ block.

| object is detected

theN oof x+ (to objectpositionx +v  objectwidth =+ o

v to (x| -~ @

¥~ to objectposiiony +- objectheight =~ (@)

& o 5e) - @

<+ objectwidth =~ (&

then
lotaletheservo—mtorm onthepin 7+ anangle (0~1807 of the angle of the servo motorm connectedonthepin 7+ ++ mapvalue [ dx= | from (@ ~ o @ - @
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For the next section, click on the gear icon on the ‘if () then’ block to
open its scrolling menu, then drag the ‘else if’ block underneath the ‘if’
block for the next movement event.

LHE objed i deledied

hen cot x- 1o objectposionx  +-  objectwidth -~ (§)

Next, from the Logic category again, select the ‘logic’ block. Insert an ‘i’
block from the Variable category then open its scrolling menu and select
‘dx’ integer. Set the ‘logic’ block equation to a > sign.

Then, select a block from the Math category. Within that block insert
‘object width’ block from the Vision Sensor category. Set the "+ sign, and

enter 2",
(0 NERAN 0 ) objectwidth + ~ @)
object width

Insert the math block inside the logic block.

dx » >+«  objectwidth =+« e
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Next, insert the logic block into the ‘if () then else if then’ block.

if. object is detected

e set x- fo objectposionx +v objectwidth =~ (E)

set dx~ to x= - @
set |y~ to objectposiiony +- objectheight =+~ (@

set (dy+ to (y=| -~ @@

i dcv | <+ objectwidth - (@

then
rotate the servo-motor m onthepin 7 = an angle (0~180°) of the angle of the servo motor m connectedonthepin 7+ ++ mapvalue dx= @ from o = to o = o

objectwidth = - (@)

Note: The ‘rotate the servo-motor on the pin () an angle (0~180°) of

()" block that you just constructed together. You will use the same
instructions here, but just change the equations and values in the ‘map
value dx from ~ to ~" block. Please keep the same pin numbers.

The easiest way to do this is to duplicate these blocks as shown below. By
right clicking on the previous block and selecting duplicate.

e dev | <v objectwidth =+ (&

armcnnnecledonlhepin 7+ ++ mapvalue | dx= ﬁomo~loo-o

then
rotate the servo-motor onthepin 7 + anangle (0~1 =
Duplicate
Add Comment
- objectwidth =~ @ Delete 5 Blocks

A new block will be displayed. Make these two changes, first change the
equation of the math block (in front of the word map value) to a *-* sign;
then, in the ‘map value dx from ~ to ~* block change '-50’ to ‘50".

rotate the servo-motor E onthepin 7~ anangle @~180") of the angle of the servo motor E connectedonthepin 7+ -~ riapvalue | dx= @ from o ~ @ to o ~ o
—

When you are done, make sure to insert this at the bottom of the
previous block.

I object is detected

hen set x- to objectposionx +=- objectwidth - (@)
set y=- to objectposiiony +- objectheight =- ()
set dy~ to y- - €@

g (axv ) <~ objectvidh -~ @

then
rotate the servo-motor E onthepin 7 = an angle (0~180°%) of the angle of the servo mmnrm connectedonthepin 7« ++ mapvalue dx= @ from o ~ to o ~ o

objectwidth =~ (@)

then
rotate the servo-motor E onthepin 7+ anangle (0~180°) of the angle of the servo mumrm connectedonthepin 7+ -+ mapvalue ([dx+ | fom (@ ~ €D © @@ - O
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e dy section

Select another ‘if () then’ block from the Control category for the
movement event and insert it underneath the second ’if () then’ block of

dx section.

Next, from the Logic category, select the ‘logic’ block. Insert an ‘i’ block
from the Variable category, then open its scrolling menu and select the
‘dy’ integer. Set the ‘logic’ block equation to a ‘<’ sign.

Then, select a block from the Math category. Within that block insert the
‘object height’ block from the Vision Sensor category. Set the “+’ sign, and

enter '-2’.
© 0

object height

Insert the math block inside the logic block.

+' e

object height
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Then, insert the logic block within the third ‘if () then’ block.

then
rotate the servo-motor E onthepin 7 - anangle (0~180°) of the angle of the servo motor E connected on thepin 7+ -= mapvalue ( dx~ | from (@) - ED v @ - O

Then, from the Output Unit category, select the ‘rotate the servo-motor on
the pin () an angle (0~180°) of ()’ block, set it to pin 8, and insert a math
block from the Math category inside of it and set the equation to =" sign.

rotate the servo-motor PIF J on the pin 8 v an angle (0~180°) of ()

O -0

Again, from the Output Unit category, select the ‘the angle of the servo
motor connected on the pin ()" block, set it to pin 8, and insert it inside
the math block in the ‘rotate the servo-motor on the pin () an angle

(0~180°) of ()" block.
the angle of the servo motor f‘

rotate the servo-motor BF § onthe pin 8 ~ an angle (0~180°) of @ -~ @
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Get the ‘map value () from ~ to ~* block from the Math category, insert
the ‘i’ block from the Variable category, and open its scrolling menu and
select ‘dy’.

map value ofrom o ~ to o =

f

map value | dy =+ | from o ~ to o =

Next, set the value as follow: ‘from O ~ -50 to 1 ~ 4’ to make sure there is
smooth movement of the servomotor’s angle. Then insert this block into
the math block.

map value © dy =  from o m to n

rotate the servo-motor E on thepin 8« an angle (0~180% of the angle of the servo motor E connected on the pin 8 = - 0

Make sure to insert this in the third ‘if () then’ block.

then
rotate the servo-motor m onthepin 7+ anangle (0~1807) of the angle of the servo motor m connected onthepin 7+ -+ mapvalue | dx= = from o ~ @ to ° ~ o

A
e dy- | <- objectheight =~ (@

then
rotate the servo-motor m onthepin 8+ anangle (0~180°) of the angle of the servo motor E connected onthepin 8+ -+ mapvalue { dy= | from @ ~ o @@ -0
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For the next section, click on the gear icon on the ‘if () then’ block to
open its scrolling menu, then drag the ‘else if’ block underneath the ‘if’
block for the next movement event.

= mapvalue | dy= ﬁmﬂmwmnno

Next, from the Logic category again, select the ‘logic’ block. Insert an ‘i’
block from the Variable category, then open its scrolling menu and select
the ‘dy’ integer. Set the ‘logic’ block equation to a >’ sign.

Then, select a block from the Math category. Within that block insert the
‘object height’ block from the Vision Sensor category. Set the “+’ sign, and

enter ‘2"
© 0

object height

Insert the math block inside the logic block.

dy » >w objectheight =+ w o
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Next, insert the logic block into the ‘if () then else if then’ block.

Note: The ‘rotate the servo-motor on the pin () an angle (0~180°) of
()" block that you just constructed together. You will use the same
instructions here but just change the equations and values in the ‘map
value dy from ~ to ~’ block. Please keep the same pin numbers.

The easiest way to do this is to duplicate these blocks as shown below. By
right clicking on the previous block and selecting duplicate.

objectwidth =~ (€

Ecﬂnnededonthepin 8+ -+ mapvae (dy= fom @D - ED - @ - O

Duplicate

>+ objectheight -~ (E Add Comment
Delete 5 Blocks

A new block will be displayed. Make these two changes, first change the
equation of the math block (in front of the word map value) to a "+ sign.
Then in the ‘map a value dy from ~ to ~* block change -50’ to ‘50".
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When you are done, insert this at the bottom of the previous block.

the angle of the servo motor m connected on the pin

>+ objectwidth -+ @)

the angle of the servo motor m connected on the pin

~

~+ mapvalue ((dxe | from @ - €D o @ - O

the angle of the servo motor m connected on the pin

then
rotate the servo-motor m onthepin 8+ anangle (0~180°) of the angle of the servo motor m connected on the pin

The last layer of blocks is the ‘delay () seconds’ block from the Control
catergory. Set it to 10 milliseconds. This creates a time for the servomotors
to response to a movement.

delay o seconds ~ — [EE @ milliseconds »

Insert the delay block at the end of the combination blocks. You have now
finished all the blocks.

initialize vision sersor RX# 0« TX# 1+
dedare x+ as integer » value
dedare y+ as integer » wvalue
dedare dx~ as integer =~ value
dedare dy -~ as integer v value

rotate the servo-motor onthepin 7+ anangle (0~1807 of (EZ)

rotate the servo-motor onthepin 8+ anangle (0~1809 of €D

hen .t x= 1o objectposionx ++ objectwidth =+ (E)

¥* fo objectposiony +=- objectheight =+ (E)
dyr o y-
dxv | <~ =+ 8

the angle of the servo mator m connected on the pin

>+ objectwidth =+ (E)

then
rotate the servo-motor E onthepin 7+ anangle (0~180%) of = the angle of the servo motor m connected on the pin 7

D (dys ) <+ ochiectheight - @

then
rotate the servo-motor m onthepin &+ anangle (0~180%) of the angle of the servo motor E connected on the pin £

eheif (dy+ >+ objecthight =~ ()

then
rotate the servo-motor m onthepin 8+ anangle (0~180%) of = the angle of the servo motor m connected on the pin 8 =
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Step 6

After completing and reviewing the blocks, upload the code to the
Arduino board on the Object Tracking device and save the project.

A. How to upload the code

First, connect the Arduino board to the PC using the Micro USB 2.0 cable.

Next, click the ‘No Hardware’ dropdown arrow on the top left corner of
the VIA Pixetto Junior application, and then select the ‘Arduino UNO’ to
start establishing the connection.

& Pmettoberecr - a

(&} Via Pixetto 0 PRrr g —— et tobom s | | Prafect

Mt s 0 otjectpositony ¢ = objec

e L

BN rotate the sorvo motoe R '} cnthepin 7+ an angle [0-1807of  the angle of the ssrvo motor JRE ] connec

e mpke (e e D -ED - @ - O
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Click on the ‘Not Connected’ dropdown arrow. A pop-up screen will
appear. Click the ‘Connect’ button to establish the connection.

You can use the ‘Refresh’ button if the USB connection is not found on
the PC. The COM port is set to COM9 (Note: The COM port number may
vary depending on your PC’s configuration).

& Pasticince - o x

Once connected, click on the ‘Go to Editor’ button to go back to the
VIA Pixetto Junior application.
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Click the ‘Upload’ button on the right side of the VIA Pixetto Junior
application to upload the code to the Arduino board.

onnected Sanel_folow_object ¢ Praoject i=

@ Aute Generate () Manual Fdit

servo_7.attech(7);

servo_B.attach(B);

Wait until the ‘Upload Success’ message appears before unplugging the
cable.

Compiling and uploading.
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VIA Pixetto
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B. How to save your project

Click on the icon next to the ‘Project’ to open its scrolling menu and
select the ‘Save Project As'.
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When you click on the ‘Save Project As’ a window pop-up will appear on

the screen and you can name the project ‘Object tracking device’. Feel
free to choose whatever name you like.

Create or find a suitable folder to keep all your projects.

® Save as -
- « 4 [ ThisPC » Desitop » Project v b »
Organize = hew folder 9
Heme Diste modified Type
 Quick access
& SimglePanTit
0 This PC
B 30 Obgects
1 Desitep
7] Documnents
& Downloads
B M
= Pictures
B Videos
i System Drve (C)
Dt Drive (E)
¢ eMarkting (apfsld taipeivia.com.tw) IME)
i Newwork
File name: | Object tracking devicel -
Save 85 type: Scratch 3 Project -
~ Hide Folders Cancel

Now that you have connected the VIA Pixetto vision sensor, attached the
servomotors, and uploaded the code to the Arduino board, it is time to
do some test with your Object Tracking device.

Have fun with this project and do not forget to share your own blocks
creations with us on Instagram, Facebook, and Twitter at #VIAPixetto!
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