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+ The humanoid robot overall design is a very complex task since they- ii‘q_de QP
and manufactured to resemble the human body. _,-E""_, I N
» When a humanoid performs biped walking, the stability must be guar .‘iﬁ

moment. AT
+ The center of gravity is very important in the development of walking humanoids.

* In the 1970s, Honda started wide research on humanoid bipedal robots, and nowadays
there are numerous research projects performed by companies and universities to
develop better humanoid robots.

arallel Chebyshev's lambda

- Follow the building insfructions to build your own parallel Chebyshev's lambda linkage.
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- Turn the gear o see the motion generated by your parallel Chebyshev's lambda linkage.

Oscillating
motion

- The parallel Chebyshev's lambda linkage changes the rotational motion of the gearinto an
oscillating motion of the green beam.

» The particularity of the oscillating motion generated is that the beam always keeps its hor-
izontal position at any moment.

+ The parallel Chebyshev's lambda linkage is a multiple linkage since it is composed of two:
a parallel linkage and a Chebyshev's lambda linkage.

» Now you are ready to build your WeDo astronaut prototype!

- Before you start building, prepare a svitable workspace.

+ Keep in mind that the WeDo set has small pieces, so prepare a
table with enough space to easily identify all the pieces and prevent
them from getting lost.
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Be careful! The ¢
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- How many gears are you using in your astronaut prototype?
* How many legs does your astronaut prototype have?

astronaut
* Can you identify the bevel gears and the parallel Chebyshev's lambda linkage?
+ Can you identify the driver gear and the follower gear in the bevel gear mechanism?
+Are the two legs in an out-phase motion? You can check this by the position of the legs.
In an out-phase motion, one leg should be in the opposite direction of the other one.

Gearing down

mechanism us-
ing bevel gears

.

Parallel Chebyshev's lambda linkage




- In this section, you will explore the use of ramp stopping for your motor.
- The program idea consists of moving your astronaut forward decreasing its

'el_?-":
power. Similarly to the skier program, you will be using a variable to develgp:the Qﬁogq;rﬁl, B

tronaut will start moving first very fast, and it will continue decelerating uniifge

Flowchart
- Tasks 1, 2, 3, and 4 are called initial
o ‘ @ Start the program
conditions since they are only exe- =
cuted once at the beginning of your 4
program. Set variable to zero
» Tasks S, 6, and 7 are executed 10 i

fimes, taking the motor power from

Set motor power to zero
a value of 10 to a value of O.

® Astronaut moves forward
(<) - ' )
) Wait 1second . |

\ 4

Decrease variable by 1unit

— Loop
x10

@ Assign the variable value to the
motor power

- The flowchart indicates 7 tasks. Therefore, you assign a programming block for each task:
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hub before you start testing your prototype.

St
- Start testing your prototype by executing the program developed in Th&egoargn@hw%

by clicking the “Start” block.

TEST 1 Finding the right motor direction
- Identify in which direction your motor has to rotate to make your astronaut move forward

ward and backward.

TEST 2: Increasing or decreasing the deceleration rate
* You can accelerate or decelerate your motor ramp stopping by increasing or decreasing
the wait time (task S).

TEST 3: From out-phase motion to in-phase motion
+ Modify the position of your astronaut legs to perform an in-phase motion and execute
your program. How differently doesyourastronaut move?

- Remember to collect all your notes, videos, and photos to report your findings and results.
* Report your findings and results from the three tests performed in the test phase.

+ Record a video of your astronaut moving using an out-phase and an in-phase motion to
compare how different the motions are.

Enhancing the experience

+ Build: You can add a sensor to your astronaut prototype so it can interact with the en-

vironment.
+ Programming: Program the sensor added to your astronaut prototype.




