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Parent Robot: Objective

* Manoeuvring in a large arena from one zone to
another zone

* Picking and placing child robot in different
orientations and locations in these zones

* Pushing a swing with child robot

* Pushing a see-saw with child robot on one side



Child Robot: Objective

* Autonomously traversing from one pole to
another in a pole walk zone arranged with poles
arranged in a specific orientation



Parent Robot: The Challenge

e Dimensions: should fit in a 1T000mm cube
before start and in a cube of 1500mm cube
after start

e .ocomotion: actuators + wheels
* Gripping child robot

* Design: degrees of freedom, swing
pushing, see saw pushing

* Control System



Child Robot: The Challenge

* Dimensions: should fit in a 500mm cube
* Gripping poles, sustaining weight

* Design: degrees of freedom, mechanisms
e Interaction with Parent Robot

* Gripping by Parent Robot

* Control System

* Programming



Brain Storming
and
Designing



Parent robot:
T'ackling challenges



Parent Robot: Locomotion




Parent Robot: Motors

Worm Geared Spur Geared
Permanent Magnet Brushless DC Motor Permanent Magnet
DC Motor DC Motor

* High Torque * High Torque * High Torque

* High no load * Nominal no load * Nominal no load
current current current

* Low RPMs * Desirable RPMs * Desirable RPMs

* Too heavy * Very light * Moderate weight

* Moderate cost * Very expensive * Moderate cost

* Easily available in * Manufactured * Easily available in

India outside India India



Parent Robot: Drive

2 Wheel Drive+ 4 Wheel Drive: 4 Wheel Drive:
Castor Wheels Mecannum Wheels Omni Wheels

* Nominal power * About 3 times * Power
consumption more power consumption
e Cheapest option consumption nearly same as
e Worst e Costliest option 2WD with castors
maneuverability e Good * Nominal cost
maneuverability * Best

maneuverability



Parent Robot: Gripper




Parent Robot: Design Requirements




Parent Robot: Design Requirements

TASKS HEIGHT(mm) EXTENTION(mm) ORIENTATION FROM VERTICAL AXIS
SEASAW 170 380 90

DURING 560 380 90

PLAY

SWING 400 700 90

POLE 300 350 0

WALKING

Table 1.1: Design requirements to be fulfilled by the bot



Parent Robot: Design Requirements

* See saw pushing:
* Planned to use pneumatic actuators

¢ Orientation? Mechanism?

* Swing pushing:
* Planned to use pneumatic actuators
 Force? Stroke length?



-
o
7))
Q
o
i
@
QO
O
Y
.
-
Q
N
©
all




Parent Robot: Control System

Joystick (PS2)

¢ _ Motor Control J

/ - |
| . . Task Am Position
Locomotion r Division ._ Control L. Rack Motor
- - _ = _ (Forward Motion)
. Pulley Motor _
(Vertical Motion)

.

Pneumatic Control
( I Limit Detection
(Position Encoder)

m

Back Motor

Left Motor

Right Motor

Solenoid Valve Control -

; 90° Vertical Sea-Saw Swing 90° Gripper




CHILD ROBOT;
TACKLING CHALLENGES



Child Robot: Gripper




Child Robot: Gripper Calculations

1

2

3 30 50 19.2 39.9 41.6 96.6 1.95 1.50
4 30 60 38.1 58.8 514 106.3 1.39 123
5 40 30

6 40 40

7 40 50

8 40 60 45.3 66 57.3 112.3 1.29 1.10
9 50 30

10 50 40

1 (i B 50 50 41.9 62.6 56.8 111.6 1.33 111
2 50 60 51.7 72.5 62.9 117.9 1.22 0.99
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Child Robot: Gripper in Action

Figure: Gripper Version 1- Load testing

Load =3.9 Kg
Minimum pressure at piston = 40 Psi




Child Robot: Gripper Module




Child Robot: Design




Child Robot: Control System

Feedback ]

.

Rotation
Angle and
Direction

Pole
Distance

Ultra-sonic Incremental
Range Optical
Finder Encoder

Rotation Motaor
Control

Limit Switch

v

Solenoid Valve Control

Right Gripper

Micro

‘ Feedback ]

Ve

Rotation
Angle and

Controller

Distance

Direction

Ultra-sonic Incremental
Range Optical
Finder Encoder

Rotation Motor
Control

Solenoid Valve Control
Left Gripper




Child Robot: Programming

Limit Swatch
Signal

Manual Robot Initiate
Delay 10000ms

Check Distance

Distance in range :
Mo of Gipairig (< nm) Yes Grip Fole

Increment counter
Gripped Other for counting pole

Yes pole (Y/N) passed
b Yas
: Search for Pole
Ungrt_p Other Fast Rotate 1250
Gripper
| ? O I Counter =4 Yes



Child Robot: Pole Searching

ULTRA_RANGE ~

DistaFce

Angle

Gripper comes in position 1:
Pole is outside the Ultrasonic
sensor range

® Possible initial starting points.

Minimum distance orientation.



Fabrication
and
Development



PARENT ROBOT



Parent Robot: Locomotion
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Parent Robot: Gripper

Parallelogram
mechanism




Parent Robot: See Saw & Swing Task

Lever Arm
mechanism
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Parent Robot: Electronics
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Pneumatics Control
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Child Robot: Gripper Module

F




Child Robot: Design




Results
and
Our Performance



Parent Robot: Sea-Saw







Parent Robot: Pole Walk




Parent Robot: Pole Walk







Best Innovative Design Award
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Thank You




