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Algorithm

The algorithm for setting the legs to the starting position can be as follows:
L Set motor rotation speeds
2 Set motors to position '0'

ROBC
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@ set movement speed to o %

® set movement motorsto A+B <




@ set movement speed to o %

@ set movement motorsto A+B «
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Write a program to study the phases of a robot's motion. Movement phases are
the walking phases that make up the robot’s movement. Your robot takes two
steps and returns to its original position. In this case, four stages (phases) of
movement can be distinguished. Watch how the robot steps.




Algorithm

L

The program should work according to the following algorithm:

7 Set the initial position of the Walk 90 degrees, display '1’
legs and set the motors for ||‘ and wait 3 seconds
movement

3 Walk 90 degrees, display "2"
and wait 3 seconds

4 walk 90 degrees, display
'3' and wait 3 seconds

5 walk 90 degrees, display '4'
and wait 3 seconds

1
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Program the movement of the robot's torso. The torso should move in sync
with the walking. This will ensure that the torso is always "forward". This
can be achieved either by programming the synchronous movements of

the servo motor, or using gyroscope data.




Let's first program the synchronous movements of the servo, and then use the
gyroscope and compare the results. To accomplish the task, the program can
work according to the following algorithm:

1 Set the motors to their
original position and set the |J
motors to move

Send a message to start the
torso movement

£

Take one step (go through
two phases)

<4 Send messi to continue
torso movement

4

Take one step (go two more
phases)
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= Task 6 *

You may have noticed that the robot does not walk evenly due to the fact that we
synchronize the movements of the torso and legs between steps. All movements can

be made continuous by calculating the desired torso angle from the current position of
the leg motor. Try this idea and test the robot
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L

The rotation algorithm is as follows:

71  Set the legs and torso to the
starting position and set the
motors for movement and speed

- \ 4

Start walking forward

3 Calculate the torso position and
set the motor to that position
TN B 2w

ROBC

1



A T VL Ca Ve o
AR T
AR S S S

o Program to maintain torso direction using gyroscope data. This will make i
- possible to maintain direction even when the robot is not walking.
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The program should work according to the following algorithm:

1 Set the yaw angle of the Hub

to'0’
=
2  Calculate the torso position
and set the motor to that
position
TN B <
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3

Program the robot to move forward while maintaining the direction of the
torso using gyroscope data.
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‘
j : ! Program L

| ROBC

A program may look like this:

@ set movement motorsto A+B «

@ set movement speed to ° %
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Program the robot to stop if it falls. For fall detection, it is convenient to
use the Hub orientation data. If its front part is not directed upwards, most
likely the robot has fallen and must be stopped.




Algorithm L

The program should work according to the following algorithm:

7 Wait for the robot’s fall (when Stop movement. Set initial
the front of the robot is NOT || » value 100’ for variable "tmp"
pointing up)
=

3 Enable beep with a pitch
corresponding to the value of
the 'tmp’ variable

Repeat 50 times

< Wait 0.01s and decrease
the value of the variable

by 1
&
=] Stop all programs and exit
the program

ROBC
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An Ultrasonic Distance Sensor can be used to detect obstacles in front of
the robot. Figure out how to attach it to the robot.
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Program obstacle avoidance. Please note that during the rotation, you
must stop the program supporting the direction of the robot's torso.




Algorithm L

The program should work according to the following algorithm:

1 Set the home position and Turn on maintaining the
speed of all motors || » direction of the torso, start
moving forward

3 Wait for obstacle detection, stop
the robot in the initial position of
the legs

< Measure and save the
distance to obstacles on
the Ieft_and right

5 Turn in the direction where there
is more free space, set your legs
to their original position

ROBC




Program the forward movement to maintain the direction of the torso and
track the direction of travel. When moving the robot to the left or right, it
must turn in the opposite direction to maintain the initial direction of
movement.
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Algorithm L

The program should work according to the following algorithm:

1 Set the starting position and
speed of all motors, turn on
maintaining the direction of the
torso
=

2 Start moving forward, wait for
the angle of rotation of the torso
to go beyond the allowable range

= Settheoent}buttontored,stop
the robot in the initial position of
the legs

H :

Turn right
4
Did the robot lean
to the left?
(3]
Turn left
TN N <R

ROBC




Which of the robot elements shown below is responsible
for turning the torso?

"




What tasks can exoskeletons help with?

What are the advantages of exoskeletons that mimic the structure of the
human skeleton?

In what films have you seen the use of robotic exoskeletons?

How does a person walk? Why is it called controlled fall?

What human organ is responsible for
orientation in space?

Robots can walk with or without weight
transfer. How does your robot walk?

How does maintaining the direction of the
robot's torso work while walking?
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