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ABSTRACT: 

We demonstrate the strength of our approach using numerous common objects with assorted 

dimensions, shapes, weights, and surface compliances. The commercial robot, made up of the 

rotating torso and a pair of seven degree-of-freedom arms, performs autonomous vision-based 

target alignment of each of your arms using fiducially markers, two-handed grasping and 

pressure control, and effective object manipulation in the tile-automatic framework. The operator 

uses hands motions to command the most well-liked position for your object via Microsoft 

Kindest because the autonomous pressure controller looks after a reliable grasp. We present a 

manuscript system to achieve matched up task-based control around the dual-arm industrial robot 

for your general tasks of visual serving and bimanual hybrid motion/pressure control. Gestures 

detected with the Kindest may also be familiar with dictate different operation modes. Note to 

Practitioners-Industrial robots typically are preprogrammed with educate pendants to complete 

simple repetitive tasks without any sensor feedback. The job was motivated by showing that 

industrial robots might also perform advanced, sensor based tasks for instance visual serving, 

pressure-feedback control, and teleportation. Industrial robots are often limited to the extended 

delay between command and action, though careful tuning, we demonstrate that these sensor-

based techniques continue being achievable despite off-the-shelf sensors. The communication 

involving the components is founded on a product-oriented distributed control and 

communication software architecture referred to as Robot Raconteur. 

Keywords: Binary tag, human interface, industrial robot, primary: dual-arm manipulation, 

secondary: visual serving, tile-robotics. 

 

I. INTRODUCTION 

Industrial robots allow limited feedback 

from sensors, for example vision or 

pressure/torque sensors, through command 

trajectory modification, but they're not 

created for human interaction. Probably the  

 

 

most prevalent utilization of robots today 

involves industrial robots in manufacturing 

lines. These robots are designed through 

educate pendants to traverse via a retaught 

group of suggests execute repetitive tasks.  
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Even if exterior sensors are utilized, they're 

targeted at specific tasks. Scalping strategies 

typically involve just one robot arm outfitted 

by having a finish effector devoted to some 

specific type of tasks. Multi-arm industrial 

robots and tile-robots are often observed 

because of their mechanical and system 

level complexity. When multiple arms 

collectively hold a lot, additionally to the 

motion from the load, the interior pressure 

inside the load must be controlled for stable 

grasping while staying away from harmful 

the part. Within the situation of pressure-

reflecting teleportation, synchronization and 

stability issues are more serious, because the 

human operator must regulate both pressure 

of interaction between your load and also 

the atmosphere and also the internal squeeze 

pressure within the load. Within this paper, 

we present a manuscript tile-automatic 

framework for human-directed dual-arm 

manipulation. A person’s operator provides 

gestural instructions and motion directives, 

as the control system autonomously locates 

the item of great interest and keeps grasp 

pressure closure. Our approach is sensor-

based, permitting versatility in task specs 

and execution. We consider robots with 

multiple cinematically redundant arms. Such 

robots can tackle a significantly larger 

selection of tasks than the usual single arm, 

but simultaneously incur elevated 

complexity when it comes to potential 

collision in addition to pressure of 

interaction in collaborative tasks. These 

dual-arm and humanoid-style robots have 

grown to be especially interesting recently 

because of the ongoing DARPA Robotics 

Challenge, meant to develop highly  

 

sophisticated automatic response systems for 

extreme emergencies. For that specific 

implementation and illustration showing our 

approach, we make use of a 15-degree-of-

freedom (doff) dual-arm industrial robot 

(Motorman SDA10) along with a suite of 

peripheral sensors distributed over multiple 

computer systems. We integrate these 

subsystems together inside a distributed 

system using Robot Raconteur (RR), the 

item-oriented distributed control and 

communication software system coded in 

our laboratory, and today readily available 

for download at robotraconteur.com. We 

decide RR over other distributed automatic 

middleware systems for example ROS 

Industrial because of its multiplatform 

compatibility, true distributed 

implementation, object-oriented philosophy, 

and simplicity of use. 

II. RELATED WORK 

This paper mainly addresses matched, task-

based control techniques for any dual-arm 

industrial robot. Since there's a sizable body 

of labor on single-arm robotics, we narrow 

our scope of related try to only dual- or 

multi-arm robots. Several papers have 

presented methods for mixing motion and 

pressure control for multi-arm platforms. 

The normal solutions are through hybrid 

position/pressure control, in which the 

position and pressure control loops are 

decoupled and treated individually, or 

through impedance control, that has the 

overall objective of acquiring a preferred 

dynamic interaction between your robot and 

object or atmosphere. We use the hybrid 

position/pressure control method to directly 

impart a squeeze pressure. Many  
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position/pressure control methods derive 

from robot dynamic models and motor 

torque control. Since direct low-level robot 

control isn't feasible for many industrial 

robots, we make use of the kinematics-based 

position accommodation plan. For 

autonomous procedures, tasks for multi-arm 

robots are frequently resolved using 

planning calculations with known geometry 

information where the motion path is 

calculated offline after which carried out in 

open-loop. There's also autonomous grasp 

planners for example Grasp It! and 

OpenGRASP, however they only address 

rigid objects. Sensor-based motion planning 

can be done, but because of the 

computational complexity it is almost 

always restricted to easy systems. 

III. METHODOLOGY 

The aim of the work would be to create a 

robust and versatile tile-automatic system 

for dual-arm manipulation of the held 

object. The positioning, dimensions, weight 

and mass distribution from the object are 

unknown just before manipulation, and all 

sorts of necessary parameters are believed 

online according to sensor dimensions. The 

machine is to locate relatively large object 

inside the robot workspace, grasp it at two 

designated, near-parallel contact points, after 

which manipulate the item based on a 

reference signal provided through either 

teleportation from the human operator or 

perhaps a predefined sequence of poses. We 

predict the prospective load to become 

relatively large and not able to become held 

between your fingers of the traditional 

gripper. The pressure control function 

instructions the 2 finish effectors to use a  

 

squeezing pressure for any sufficiently 

secure grasp, both in a stationary pose and 

through manipulation. Within our 

implementation, the operator provides input 

while using Kindest this type of non-contact 

gesture-based interface is especially 

attractive because the user is unfettered by 

mechanical constraints.  

BLOCK DIAGRAM: 

 
The input towards the Motorman HSC is 

really a vector of 15 joint corrections that 

then goes through a trajectory generator. 

With tight low-level motor servo loops, we 

are able to disregard the dynamics and fairly 

approximate the robot response having a 

first-order plus-dead-time plant. It 

established fact the potential field approach 

may create local minima which the robot 

might get stuck. In human-directed motion, 

the operator could customize the motion  
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command to pressure the robot from the 

local minimum. In autonomous motion, 

preplanning or modification from the 

potential field might be necessary. Though 

we understand the possibility, this is not a 

problem within our experiments. There's a 

lengthy background and a sizable body of 

literature on visual serving. However, 

feature extraction under different lighting 

conditions, surface geometries, and 

textures’s time-consuming and error prone. 

We decide an easy, yet robust, shortcut to 

object recognition and placement, by 

marking the grasping point with binary tags. 

Fiducially markers have lengthy been 

accustomed to aid object identification and 

placement in machine vision The ALVAR 

library determines the pose of every tag by 

mapping the holography between your 

known position of points during tag frame 

towards the measured pixels within the 

image frame. We define infeasible regions 

for that finish effectors to be too near to the 

object, too near to the body from the robot, 

and poses that don't range from the tag 

within the camera field of view. We 

construct virtual walls in the boundary of all 

these regions. The visual serving formula 

guides each finish effector to align using its 

specified contact. Since we don't have rigid 

grasp, pressure control is direction 

dependent. Because the dry contact friction 

is proportional towards the normal pressure, 

a greater squeeze pressure is generally more 

inviting than the usual lower squeeze 

pressure, though excessive pressure might 

cause undesirable deformation or perhaps 

damages. We represent the tile-automatic 

system like a finite condition machine, with  

 

three major components: visual serving, 

stable grasping, and human-commanded 

motion. The transition between your states is 

through either motion or pressure control to 

specified locations or thresholds, or through 

discovering user gestures. After choosing 

the object, positioning the finish effectors, 

and safely grasping the item, the robot 

moves the item towards the specified home 

position. The beginning gesture initiates a 

person’s-directed motion while using 

kindest interface. The pause gesture stops a 

person’s interface and waits in position. The 

house gesture returns the machine towards 

the home configuration. The exit gesture 

terminates the operation. The discharge 

gesture releases the item. 

IV. CONCLUSION 

We integrated these interconnected 

components inside a robust and versatile 

distributed control and communication 

architecture, and shown. The primary 

aspects of the machine include vision-led 

motion control, redundancy resolution, 

collision avoidance, squeeze pressure 

control, load compensation, and human 

gestural interface. We presented the 

expansion and outcomes of a dual-arm 

telerobotic system concerning the 

combination of countless sensors and 

actuators by having an industrial robot. 

Outcomes of a person commanding the 

positioning set point utilizing a Microsoft 

Kindest. Effectiveness in adjusting a number 

of objects with various shapes, surface 

textures, weights, and mass distributions. As 

the implementation and demonstration is 

perfect for a particular platform, we mostly 

use off-the-shelf components and software,  
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therefore the approach is definitely 

extensible with other robots and platforms. 

We used a commercial robot controller, and 

despite its significant time delay, we could 

achieve robust performance for complex 

motion and pressure objectives. A limitation 

for this implementation is it is 

unconditionally only effective like a local 

planner later on we'll incorporate global 

planning techniques to deal with local 

equilibrium and introduce modern-day 

redundancy resolution. In the present 

system, we used high-friction contact pads 

created for no rigid grasping. Motivated by 

fabric layups in composites manufacturing, 

we're also looking into an alternative around 

the earlier talked about complementarity 

pressure control condition in which, rather 

than using a squeeze pressure on the rigid 

body, the robot must conserve a 

recommended tension inside a flexible 

object during motion. We're also looking 

into using modern, articulated grippers 

within the types of manipulation tasks 

analyzed within which an enveloping grasp 

doesn't seem possible. To show the 

generality in our approach, we're presently 

stretching our implementation with other 

industrial dual-arm systems like the Baxter 

by Re-think Robotics. 
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