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Vector Navigation Description
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Vector Compass

» Shows the direction (angle) to
travel.

» Zero is the direction the robot
starts at, and stays the same
throughout the run.

» Positive degrees rotate the robot
right (outer circle) and negative
rotates it left (inner circle).

» Keep in mind where the
robot is. For example, if the
robot is facing -90 and you
want to go 180, entering
180 will turn the robot right
past 0 until it reaches 180.
Entering -180 will turn the
ch%ot left until it reaches -

“““\“\“lnllllIlllllllllmm,,”,”l
{7

INNER CIRCLE
ROBOTTURNING LEFTUSE
NEGATIVE DEGREES

Im e
""'lllmmnu||||||||||||\|\\\\\“‘



My Blocks Notes

The My Blocks in these examples use the EV3
default ports for sensors and motors. Please adjust
the port settings if you are not using the defaults.

EV3 Default Ports



Preliminary setup

programming




Determine wheel circumference

I'he Vector Navigation My Block uses the circumference

* [here are several ways to determme the circumfere

orinted on the wheel
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» Calculate trom what 1s

* Use robot to determine circumferenc




Calculate wheel circumference

Create a new program named Moves.
2. Insert a Move Tank block set to, 50 power and five (5) rotations.

3. Insert a Wait block set to 2 seconds.
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Start block



Calculate the circumference 8
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Z. Run the Moves program.

3. Using a tape measure, measure dista
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TIP: Use centimeters for measuring units.




Calculating wheel circumference

Add the five distances traveled togetr

87.3 + 87.6 + 87.9 + 87.0 +88.2 = 4:

Average distance trave

AR - I = Q'
_/J'JEJ 7 J =7 f)./g

(Total of the test runs = Number of te

This sample uses the stand LEGO® EV3 Education Set rim and tire.







Gyro Calibrate

/efror Navigation use:
(GyroCal) u\/ block “c
drift.

* This version works with newv

* The gyro calibrate need
* Robot /' -i" be station

'unning on. It can
0 e GyroCal f‘/\/ Blo ‘gyro reading

on EV3 screen so you can « v - drift. If still drifting
d]zwiayed murfsze‘ changing wi t the robot



Gyro Calibrate

. an Infrared sensor

e

. a Gyro sensor block set to port
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. a Wait block set to Time and 1.6 s

4. Insert a Loop block set to Brick Butt
State: 2

GyreDisplay

Infrared sensor block

N E 4 | N a = <) t Display gy
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When connected, the EV3 Brick indicates
Infrared Sensor block. This is correct ar
program to work.



Gyro Calibrate

I
L oop block,
asure =» Angle.

6. Insert a Text block. In A, type Gyro followec

7. Drag a wire from the Gyro sensor JU7 . and place it in B input of the
Text block.

GyreDisplay

Display gyro
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Gyro Calibrate

N

Connect a wire from the Text _bLOdfz Quipu‘fﬁfﬁ'
input

10. Convert to My Block with no paramete

Select here to set to Wired

GyreDisplay
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Display gyro
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Vector Navigation

a Loop block after the

2. Inside the Loop block, insert a Gyro sensor block set to Measure =
Angle and set to port 2. -
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a = aurrent angle +-| 3
¥ b =anglato | x =
travel
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—— ' ‘ The gray block is the parameters for the

o Gramfersnceot &P x2 2 ) T @elg D T ° . and will not be available until the My Bloc
” created




Vector Navigation

a2 = aurrent angle
b =anglato
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Vector Navigation
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add (+).
subtract (-).
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Vector Navigation
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Vector Navigation

UMl

.
i
! r///; >
. s
-
.

Yy



™ e o

Vector Navigation

o plock on a separate track and J
e circumference of your robots »\/ng:’,;"'
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Vector Navigation

12. Insert a Wait block set t
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Vector Navigation

1), ////{{ e, and Distance.
_

&k [a] input and a

ath block [a] input.
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Vector Navigation

. wire from the Distanc
the separate track.

-

a = setpower
I (both wheels)
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Vector Navigation (Speed, Direction,
Magnitude) inputs

Speed (Power) to travel

s

A vector has velocity (speed and
direction) and magnitude (length)




A vector has velocity (speed and
direction) and magnitude (length)
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Vector Navigation Processing




Vector Navigation Processing

{/% the direction

(0 travel. /

Outputs that value to both Math block puts.




Vector Navigation Processing

5. Second Math block adds Gyro output to the

6. Outputs the result to C input (speed) o

SRR

.

72




Vector Navigation Processing

.

/. Third Math block subtracts the Gyro outp // 1e power setting [a].
3. Outputs the result to B input (speed) e/Steermg block.
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Vector Navigation - The Math

ru'lr = 39
mpllr

'\.21 w W W

[ a = current angle
W' b= angle to
travel
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With B motor at 35 and C motor
at 25 what does the robot do?



Vector Navigation - The Math
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LI ® With B motor at 30 and C motor
B b S ot B E At at 30 what does the robot do?



Vector Navigation - Issue

Distance the wheel
traveled for the robot turn
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Vector Navigation - Issue

40-+ The robot does not complete the full turn as

I\ Coe

turn and
cgmr)lg e
e turn.

Result: \'/q=7] the robot needs to make a
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Pin Turns

My Block programming instructions




Pin Turn - Left

Insert Math block after t
and “b” to -1.

b

2. Insert a Move Tank block set to O

O
A
o

Input.




Pin Turn - Left

. @ Wait bloc

inser

. to u 2 le, port 2.
} .

5. Insert a Move Tank block set to Off e-lm_l :)
6. Convert to My Block witr




Pin Turn - Right

cart Math t ~“fter the Start hlc At A
Insert Math block after the Start block, set Mat
D to -1.
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2. Insert a Move Tank block set t
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Pin Turn - Right

Insert a Wait block set to Gyro Sensor =» Ch;‘;/

el ¢ N\ 7 1 -~ t‘\ ~ L : r‘r' A e
Insert a Move Tank block set to Off and port
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Vector Navigation Challenge




Vector Navigation Example

Lyro Calibrat My Block
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Vector Navigation Example

Robot starting
position h
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Vector Navigation Example

1. Vector Navigation My Block:
Speed (Power): 50
Direction (Angle): 60
Distance: 100 cm

s \ ROBOT Fe 5
%o SIRTNGDRECTON ¢ °
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Vector Navigation Example

B 1" || 2. Vector Navigation My Block:
e =4 Speed (Power): 50
Direction (Angle): 0
Distance: 25 cm

E . =2 ROBOT
", . STARTING DIRECTION
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Vector Navigation Example

3. Vector Navigation My Block:
Speed (Power): 30
Direction (Angle): -90
Distance: 18 cm

e - — T f"’ = B
S T Al A *’"“ 6 n& B0 FdbY DO 5 g
e — | 30 | &0 | 10 23 — |} 30 |-90 | 1B @ 0.3 - }-30|-90 | 20
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Vector Navigation Example

4. Vector Navigation My Block: [ &
Speed (Power): -30
Direction (Angle): -90
Distance: 20 cm
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Vector Navigation Example

5. Vector Navigation My Block:
Speed (Power): 50
Direction (Angle): -180
Distance: 25 cm
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Vector Navigation Example

6. Vector Navigation My Block:
Speed (Power): 100
Direction (Angle): -120
Distance: 100 cm

Coe . SURMGDRECION

-5 20 180, 23 120 100
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Vector Navigation Example

1. Vector Navigation My Block:
Speed (Power): 50
Direction (Angle): 60
Distance: 100 cm

QE*’“‘ ° & -‘iiﬁ@_@ﬁ I



___

Vector Navigation Example

1. Vector Navigation My Block:
Speed (Power): 50
Direction (Angle): 60
Distance: 100 cm
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