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Motivation for the ReconCell project
•
•

Only ca. 20 % of production is performed by robots
Robots are used primarily for large batch size production
– Most SMEs, however, do also ‘few-of-a-kind’ production

•

Set-up times for automated robot solutions are still too long à robot
solutions are expensive
–
–
–
–
–

•

Require engineering knowledge about assembly processes
Require programming skills
Vision is still an issue
Require a lot of fine-tuning by trial and error
SMEs avoid the use of robots because of these
complexities and costs

Assembly is still done manually

→ Production moves to ‘low wage countries’
→ Risk: Engineering knowledge follows production
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Typical industrial assembly
problem

Objectives
•
•

•

•

Design a new kind of a reconfigurable
robot workcell.
Attractive not only for large production
lines but also few-of-a-kind production,
which often takes place in SMEs.
Enable fast reconfiguration and
re-programming of the workcell
using innovative robotics technologies.
Reconfiguration and re-programming
through well designed user interfaces to perform new assembly tasks.
– Reduce reliance on experts.
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Main features of ReconCell
• Integration of:
– Smart, affordable reconfigurable
workcell design
– Programming by demonstration, a
teaching interface to guide the user
– Learning and adaptation capabilities,
force control
– 2D & 3D vision, visual monitoring
– Cooperative autonomous robots
– Robot assembly cell simulation
and visual robot programming
– Business modelling technologies

• Evaluation on real use cases provided by SMEs
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Workcell design & use cases
•

Practical implementation of the workcell
– Key partners: JSI, MMI, SDU, UGOE, HERMIA
– Key technologies: 3D vision and monitoring, programming by demonstration, force
control, simulation & reconfigurations, business intelligence

•

Three use cases as examples of typical assembly problems in SMEs will be
used to guide the design process
– Assembly of an automotive light (ELVEZ)
– Assembly of a gripper for a wall-mounting
robot (Precizika Metal)
– Final assembly & customization of drive systems
and control boxes (LogicData)

•

Preparation for exploitation
– Key partner: Blue Ocean Robotics
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Pilot demonstration 1: Assembly of automotive light
housings
Goal: Assembly of different light housings (X07 and X82) in one reconfigurable workcell
Assembly elements: housing, motor, heat shield, bulb holder and screw
Prototype worcell
for testing

Simulation and
optimization
Analysis of a use case

Result
Solution for
reconfiguration

3D model of
reconfigurable
workcell
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Practical implementation
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Reconfigurable hardware
• Trolleys equipped
with plug and
produce
connectors

• Flexible fixture
• Reconfigurable frame
• High speed
• BoxJoint system to connect
reconfiguration
the frame elements
• Patented
technology
M. Bem, M. Deniša, T. Gašpar, J. Jereb, R. Bevec, I. Kovač, A. Ude
(2017). Reconfigurable fixture evaluation for use in automotive light
assembly, The 18th International Conference on Advanced Robotics
(ICAR), Hong Kong, China
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• Passive linear units to increase the
robot’s workspace
• Breaks to hold a desired position

Pilot Demonstration 2: Precizika Metal
The main objective is to show that the
system can be used to assemble robot
grippers and that it is able to deal with
• Small/medium size batches
• Variations in gripper design
• High accuracy of assembly
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Pilot demonstration 3: LOGICDATA
Final assembly and customization of drive systems and control boxes
• Easy and quick change between product groups
• Throughput that matches future market demand
• Easy worldwide setup possible
• Fast introduction of new variants
without knowledge of robot
programming
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ReconCell Set-Up
Overall workcell specifications:
• Two UR 10 robots
• Steel frame
• Plug-and-Produce trolleys
• Passive reconfigurable
flexible fixtures
• Passive linear unit for
relocating a robot along a
single degree of freedom
• 2-D and 3-D camera
• Footprint: 4 m by 3 m
• Weight: 1000 kg
• Power: 7kW
• Pressured air: 6 bars

Robot specification:
• Payload 8 kg
• 16 digital outputs
• 16 digital inputs
• 2 analog outputs
• 2 analog inputs
• Repeatability +/- 0.1 mm
• Reach 1300 mm
• 6 rotating joints
• Equipped with
force/torque sensor
• Equipped with a tool
exchange system
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Computer system:
• 1 master computer (required)
• 1 simulation computer (optional)
• 1 vision computer (optional)
• Local area network
Tool exchange system:
• 4 pneumatic outputs
• 2 digital outputs
• 2 digital inputs
• 1 analog input
• Ethernet
• 12/24 V output 600 mA

ReconCell Set-Up
Software features:
•
ROS-based network interfaces to connect the robots, sensors and robot periphery
•
Programming by demonstration system (kinesthetic guiding) for teaching new assembly skills
•
Workcell visualization software
•
State machine for task control
•
Graphical user interface for robot task programming
•
Vision system for pose localization, quality control and cell status monitoring
•
Workcell simulation software
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Ideal experiment
•

An ideal experiment should match the following criteria:
– Several variants of a product needs to be assembled in a reconfigurable
workcell
– All components of the product need to be rigid
– Assembly should make use of components and current set-up of ReconCell
– Assembly sequence for each variant of the product should not involve more
than 5 parts
– Should not replicate existing experiments
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ReconCell Open Call
Submission deadline: March 22nd, 2018
Contact: info@reconcell.eu

Call Details
•
•
•
•

•

Call opens: November 30th 2017
Submission deadline: All submissions must be made by 17:00 Brussels local time,
March 22nd, 2018
The maximum indicative funding budget is 85,000€; duration: 3-6 months
Electronic submission: Proposal submission is exclusively in electronic form using
the proposal submission tool accessible via the ReconCell Open Call submission
platform: https://reconcell.inhancer.dk/opencall
Important documents:
– Open call text
– Guide for applicants
– Proposal template
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Proposal
•
•
•

Proposals language: English
Proposal format: PDF
Structure of the proposal (and indicative length per section, no more than 7 pages):
1.
2.
3.
4.
5.

•
•

Summary (limit: 0.5 pages)
Assembly task description (limit: 3.5 pages)
Industrial relevance & business case (limit: 1 page)
Budget and justification of costs and resources (limit: 1 page)
Information about the participant(s) (limit: 1 page)

No management description, a management structure will be imposed on the
successful proposals
An appendix can include max. 1 page of administrative data including a list of all
participants, SME status of the participant (yes/no), Participant Identification Code
(PIC)
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Indicative budget
•
•
•
•
•

•

The maximum indicative funding budget for an individual experiment (use case) is
85,000 €, it may not exceed 85,000 € (covering all participant 3rd parties).
Third Parties receive 70% funding of eligible costs arising, except for non-profit
organizations which receive 100% funding.
Proposers should consider their actual needs and not target this upper limit
mandatorily.
Proposed budget must include the costs of additional hardware and software
components, which are not currently included in the ReconCell system.
Implementation will take place at Jožef Stefan Institute (JSI), Ljubljana, Slovenia; the
travelling costs of the winning applicants’ personnel to JSI can be included in the
budget.
The evaluation will take into account the appropriateness of the requested resources.
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Call eligibility & budget
•
•

•

Organizations that may participate: entities that are eligible to participate in H2020
List of activities being supported by third party funding include:
– Personnel costs
– Other direct costs (travel, equipment, other goods and services)
– Indirect costs (25% of direct costs)
Beneficiaries will provide all the information and objects necessary to implement the
use case:
– physical objects/products in sufficient quantity to support the use case
implementation,
– technical documentation including CAD models
– information on how the product is currently assembled
– business case parameters
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Evaluation
1. Quality of use case specification:
a. Fit to the specifications of the ReconCell system and feasibility of implementation;
b. Amount of ReconCell techniques associated with the proposed use case (including
reconfiguration);
c. Existence of several product variants belonging to the same product family in the
proposed use case (for an example see assembly of automotive lights use case)
2. Innovation potential and impact, including relevance of the use case for manufacturing
SMEs and business strategy;
3. Effective and justified deployment of resources.
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Questions?
Contact: info@reconcell.eu

