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Steerable Walker Project

Project Definition & Overview

We have designed and built a two-legged mechanical walker that can be remote
controlled and can be steered.

Important Characteristics of the Design

Two Jansen-style legs in the rear to drive the mechanism and two wheels in the front
with a steering linkage to steer it.

It fits in a 20"x12"x10” box and weighs about 5 Ibs.

Battery powered and controlled with an infrared remote.
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Prototype B

RESES Linkag" From Wikipedia
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Walker Going Straight

15 Degrees Right Turn

15 Degrees Left Turn with Added Solution
Bottom View (Steering Weight

Mechanism) Steering Mechanism



https://docs.google.com/file/d/1xyuDaLSzefCZZHzMc001vJV9hDOnxHSh/preview
https://docs.google.com/file/d/1VbaA2Aoh-p9DFXU9phKG_3zjosUt0A71/preview
https://docs.google.com/file/d/1uYimOmeoaxlfsTu94jcx99GH2wzONjw5/preview
https://docs.google.com/file/d/1fHvqmtrUnqzyFZ-ixE9Z79EDlQ8G7mtx/preview
https://docs.google.com/file/d/1IF4znG0cg_j-yRsqaqoFv2OZeslJIl_Q/preview
https://docs.google.com/file/d/1lLYvqffNXrK-TynKzDJKvPb-sCa380eE/preview
https://docs.google.com/file/d/1Z3BUknEUHJ3gV4ti-dKrsUdQ321-u9Hs/preview

Remote Controller

Electronics

Arduino UNO R3

IR controls

DC motor for legs, servo motor
for steering

Battery Powered

Arduino UNO R3 + DC Motor Drive Buck
Shield Converter

Battery
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Forward()
motor_counter = ++motor_counter;

Define variables and void kwards ()
parameters and run set-up. 0 ounter = o ;-

Drive loop ey ;
pid Right() {

_counter = ++3€rvo_counter;

ntln("Input ng }

IR Receiver

pid Left() {
Reset Servo Motor to g Check countezy)s Servo_counter = --Servo_counter;

DC Motor Drive o
Default Position

\ 2 q Increase/Decrease motor pvm_value) ;
DC Motor Speed Serial.p n (motor_counter

pwm_value = motor_counter

Steering Motor Drive Reset DC Motor
Speed A servo_angle = servo_counter

servol.wr (90 + servo_angl

1(servo_counter

Turn Servo Left/Right

ignal is i c : t float servo_counter_max = 10;
DISABLE_LED_FEEDBACK) ; ; > C servo_increment = 15 / servo
se X i

ch(servo



https://docs.google.com/file/d/1zjhFVHajb8rMEZpfcADfhZAkj8LAZGak/preview
https://docs.google.com/file/d/1zjhFVHajb8rMEZpfcADfhZAkj8LAZGak/preview
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Walker Turning at 15
Degrees to the Right

Motion Analysis of Walker Going Straight

Bell crank changed from slot to two separate

tie rods connected to a pivot = reduces BT 18 I &  Belt not tight

friction — Ay o enough
.;' | % Linkage
& 9) interfering <
. with belt Walker Turning at 15
| 4 Degrees to the Left

Performance
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Steering Mechaﬁism

Isometric View of Walker in SolidWorks


https://docs.google.com/file/d/1nIpOvaIrhPbmGakgYVSxEhp9dfgsxmyn/preview
https://docs.google.com/file/d/15Hib736Wlw25439cG9lh-lFT_0EgpRLj/preview
https://docs.google.com/file/d/1SiJ7DK4YMb8hu38HbHxiBa98SbA9WZcx/preview
https://docs.google.com/file/d/1iMZUpVxcCB8uTYu4VK062mQbC01MyVlA/preview
https://docs.google.com/file/d/1M37G5E16UWD_bmkzwMywlZQEJHGY_LMZ/preview
https://docs.google.com/file/d/1Rv0TOFNf1RuLFKv14uh-RFnP6eeIIFb0/preview

Conclusions

% Designing a steerable mechanical walker integrates mechanical design,
electronics, and software
% Awalker is sensitive to the location of the center of gravity, because the
forces in the walker change as weight is shifted from one foot to the other.
Future recommendations
> Tryto make lighter and faster
Make it 4 legs instead of 2 wheels and 2 legs
Adding lights, sound
Adding sensors
m Pathfinding
m Fooddelivery
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