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(57) Abstract: Robotic systems for simultaneous human-performed and robotic operations within a collaborative workspace are de-
scribed. In some embodiments, the collaborative workspace is detined by a reconfigurable workbench, to which robotic members are
optionally added and/or removed according to task need. Tasks themselves are optionally detined within a production system, poten-
tially reducing computational complexity of predicting and/or interpreting human operator actions, while retaining flexibility in how
the assembly process itself is carried out. In some embodiments, robotic systems comprise a motion tracking system for motions of
individual body members of the human operator. Optionally, the robotic system plans and/or adjusts robotic motions based on motions
which have been previously observed during past performances of a current operation.
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the priority date claimed

“T" later document published after the international filing date or priority
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“X” document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is luken alone

“Y” document of particular relevance; the claimed invention cannot be
considered 1o involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art
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Box No. I1 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This intemational search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. I:I Claims Nos.:

because they relate to parts of the intemational application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. [—_—, Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found muitiple inventions in this international application, as follows:

--- see extra sheet ---

1. EI As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:] As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. m No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention [irst mentivned in the claims; it is covered by olaims Mos.:
2

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.
D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.
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Continuation of Box No. Ill, Observations where unity of invention is lacking:
This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1.

Group I Claims 1-32, directed to a robotic system and method for controiling motion of a robot, including recording positions of human
body members.

Group II: Claims 33-35, directed to a robotic system with a robotic member having a mounting and releasing mechanism.

Group ll: Claims 36-38, directed to a robotic member with a plurality of robotic segments joined by a joint comprising two plates held
separate from one another.

Group 1V: Claims 39-41, directed to a method of controlling a robotic system with a plurality of ordered operations of a task.

Group V: Claims 42-47, directed to a method of configuring a collaborative robotic assembly task comprising receiving a bill of materials
and a list of tools.

Group VI: Claims 48-49, directed to a method of optimizing a collaborative robotic assembly task including a plurality of different task
configurations.

The groups of inventions listed above do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons:

The special technical feature of the Group | invention is controlling motion of a robot, including recording positions of human body
members, not required by Group II-VI.

The special technical feature of the Group Il invention is a robotic member having a mounting and releasing mechanism, not required by
Group | or liI-VI.

The special technical feature of the Group |l invention is a robotic member with a plurality of robotic segments joined by a joint
comprising two plates held separate from one another, not required by Group -l or IV-VI.

The special technical feature of the Group IV invention is controlling a robotic system with a plurality of ordered operations of a task, not
required by Group |-l or V-VI. .

The special technical feature of the Group V invention is receiving a bill of materials and a list of tools, not required by Group -}V or VI.

The special technical feature of the Group VI invention is optimizing a collaborative robotic assembly task including a plurality of different
task configurations, not required by Group I-V.

Groups I-VI share the technical features of, in various combination, a robotic system or robotic member. Additionally, some groups
share the technical féatures of collaborative operations by a robotic system and a human within a collaborative workspace. Some
groups shars ihe lechnlual fealuies of 1ubutic task configurations.

However, these shared technical features fail to represent a contribution over the prior art of US 2014/0067121 A1 to Brooks et al.
(hereinafter "Brooks"), which discloses a robotic system (Brooks, para. [0026) and Figs. 2A-2B: robot 200) comprising: at least one
robotic member (Brooks, para. [0026} and Figs. 2A-2B: robot 200) for performing collaborative operations with a human within a
collaborative workspace (Brooks, abstract, para [0022], [0036), etc.) including robotic task configurations (Brooks, para [0025]).

Thus, the inventions listed as Groups I-V1 lack unity of invention because they do not share a same or corresponding special technical
feature providing a contribution over the prior art.
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