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Introduction
HUMAN -LIKE  CONTROL  FOR  COMPLEX  ENVIRONMENTS

Benefits of a Dual-Arm Robotic System

The Next Frontier: Maritime Dexterous Manipulation

System

Maximizing Your Robotics Investment

In the world of mobile robotics, you can do three

things:

1) Move through the world 

2) Perceive the world

3) Interact with the world

 

A mobile chassis can maneuver through its

environment. Cameras and sensors can enable a robot

to perceive the world. But in order to interact with its

surroundings, the robot must be equipped with

manipulators and end effectors.

 

In this paper, we discuss why our intuitive Imitative

Controller presents an expert level of control over

RE2’s dual-arm manipulation system, the Highly

Dexterous Manipulation System (HDMS), as well as

dual-arm marinized systems and single-arm dexterous

manipulators.

 

We also discuss the technology that drives the

Imitative Controller, as well as the myriad of benefits

and capabilities tied to its use. Imitative Controller adds

an additional layer of capability built on top of industry-

leading interoperability (JAUS) standards.

 

This eBook is part two in a four-part series on Mobile

Manipulation, which also includes:

 

 



What is Imitative Control?



What is
Imitative
Control?

As robotic systems grow more dexterous, so

does the need for a controller that can keep

pace with ever-evolving technology. Traditional

methods that control joints independently are

not practical for efficient control of dexterous

manipulators. Add in a second arm and

traditional controllers, such as dial-and-switch

or gaming controllers, become obsolete for

practical purposes due to their limitations and

inefficiencies.

 

Simply put, limitations in a control device will

reduce the usefulness of a robotic system.

Recognizing this need, RE2 Robotics researched

existing control devices and found that

development of a “puppet controller," which

allows users to move a scaled model of the

robot’s manipulators, was the most promising

solution. This new model, named the Imitative

Controller, provides an intuitive and easy-to-

learn method of control for any dexterous or

highly dexterous robot, such as our own highly

dexterous two-arm robot, called the Highly

Dexterous Manipulation System (HDMS).

 

The Imitative Controller essentially establishes a

leader-follower teleoperation between the

controller and the robot, providing the user with

fast and efficient time to proficiency. In fact,

through numerous demonstrations and training

exercises, we have determined that training

time for new users is typically less than one

minute, and time to proficiency is estimated at

just one hour.



Technical Overview



Unmatched
Benefits

U N P A R A L L E L E D  C O N T R O L  

Intuitive and coordinated control over each of

the manipulator’s joints gives robot operators

full continuous control of the robot, reduces

cognitive fatigue and improves position

accuracy.

Immediate physical confirmation of the

robot’s specific positions and orientations

allows for easy completion of tasks, such as

gently opening a bag.

Practical design uses natural arm and hand

motions, allowing user’s hands to remain in

similar position to robot’s end effectors for

intuitive control.

Joint limits match those of the robot, ensuring

similar range of motion between puppet and

robot. This gives users a simple way to

understand manipulation limits and utilize the

full dexterity of a robot.

With its intuitive, easy-to-use interface, the

Imitative Controller mimics a user’s movements,

providing an unparalleled set of benefits over

traditional controllers, including:

 

 

 

 



Degrees of Freedom: 11, 15 or 16, with custom

configurations possible

Communication: Standard USB

Weight: <4 lbs, easily disassembled and stowed

in pelican case

Power: 12 VDC nominal

The next-generation Imitative Controller was

designed to support complex robotic systems. Its

technical design allows users to maintain full

control over manipulators, even under harsh or

hazardous conditions.

 

SPECIFICATIONS:

 

Intuitive, one-to-one mapping of the Imitative

Controller to the manipulations system’s DOF

Easy-to-reach auxiliary control and enable

buttons that allow for comfortable use, including:

Torso tilt 

Continuous Wrist roll 

Gripper open/close

Robot drive and camera functions

Provides full operator control over the entire

robot, including manipulators, cameras and

sensors

FEATURES:

 Specifications
& Features



Capabilities



The Imitative Controller provides a user with

full control over dual-arm systems, truly

mimicking a robot operator’s arm movements.

The Imitative Controller allows users to control a

robot from a safe, stand-off distance, whether the

user is several feet or several miles away.

 

The location of the Imitative Controller’s handgrip

ensures full control of the device while providing

an intuitive method for completing a given job.

Complex tasks such as handing an object from

one end effector to another, unscrewing an

object while holding the base of that object, or

performing multi-end effector manipulation (such

as tying a knot) are all possible with the Imitative

Controller.

 

This puppet-master technology is especially

beneficial when conducting dangerous and

intricate military missions, such as the detection

and disposal of Improvised Explosive Devices

(IEDs) and waterborne IEDs. On the industrial side,

the Imitative Controller is a valuable asset when it

comes to hazardous materials handling.

 

For instance, one of RE2's HDMS dual-arm robotic

manipulator system was deployed to ATOX in

Japan, where it is being used for disaster cleanup

at the Fukushima Dai-Ishi Nuclear Power Station,

While stationed behind a thick protective wall,

operators are using the Imitative Controller to

safey and remotely capture, collect, clean and

decontaminate highly radiated sludge from a 2011

nuclear accident at the plant. 

 

 

Full Control



Since the Imitative Controller provides intuitive

control over both single-arm and highly

dexterous dual-armed robots, there is

potential for it to be used in a wide variety of

applications. Moving forward, the Imitative

Controller has the capability to be used in an

array of military, industrial or civilian

environments where the need to operate a

robot from a safe distance is desired or

required.

 

Moreover, as we enhance our autonomy

capabilities, the Imitative Controller could

benefit from advancements in artificial

intelligence by “learning” from its users. It

could also  work harmoniously with

autonomous systems when an operator is

required to perform a unique, non-

autonomous task.

 

 

Looking 
Ahead
 
 



Follow Us

RE2 ROBOTICS
4925 Harrison St. Pittsburgh, PA 15201

PHONE
412.681.6382

EMAIL
info@resquared.com

WEB
www.resquared.com

Contact Us

https://twitter.com/re2robotics
https://www.facebook.com/RE2Inc/
https://www.instagram.com/re2.robotics/
http://www.linkedin.com/company/RE2
https://www.instagram.com/re2.robotics/

