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INTERNATIONAL SEARCH REPORT

PCTAJS15/53306

A. CLASSIFICATION OF SUBJECT MATTER
|IPC(8) - AB1B 34/30, 34/32, 10/04, 17/94 (2015.01)
CPC - AB1B 1/00, 19/2203, 19/22

According to International Patent Classification (IPC} or to both national classification and IPC

B.  FIELDS SEARCHED

Minimum documentaiion searched (classification system followed by classification symbels}

IPC(B). AG1B 17/94 (2015,01)
GPC: AB1B 2019/2223, 2019/223

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

PatSeer (US, EP, WO, JP, DE, GB, CN, FR, KR, ES, AU, IN, CA, Other Countries (INPADCC), RU, AT, CH, TH, BR, PH): Google
Scholar, EBSCO, IEEEIEEEXplore; Keywords: endescope robotic surgery coaxial concentric robotic arms appendage manipulators tools
maintain fixed constrained separation distance orientation vector movernent motion virtual link virtual rait symmetry synchronized mirror

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X
{0009]-[001 1], [00:20], [0034], [0035].

A US 2014/0296870 A1 to (INTUITIVE SURGICAL OPERATIONS, INC.) 02 Cctober 2014; Entire
Ducument.

A US 2013/0325030 A1 to (INTUITIVE SURGICAL OPERATIONS, INC.) 05 December 2013;
Entire Docurnent.

A US 2014/0135985 A1 to (INRIA ROQUENCOURT et al.} 15 May 2014; Entire Document,

US 2004/0257021 A1 to (CHANG, T. et al.) 23 Dacember 2004; Figure 1; Paragraphs

1-3, 25-28, and 50

1-3, 25-28, and 50

1-3, 25-28, and 50

1-3, 25-28, and 50

D Further documents are tisted in the continuation of Box C.

D See patent family annex.

» Special categories of cited documents:

“A”  document defining the general state of the ant which is ot considered
to be of particular relevance

“T" later document published after the interational filing date or priority
date and not in conflict with the application but cited to understand

the principle or theory underlying the invention

“E" carlier application or patent but published on or afier the international X document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
“L” dg:cgmcnt w!;,ilqhhm;y lhrtc;l\y doubts s on prriority u::lain'_l(s)_ or whicl;1 is step when the document is taken alone
cited to establish the publication date of enother citalion Or Other wyw oo ment of particular relevance; the claimed invention cannot be
special reason (a's specified) . . considered to involve an inventive step when the document is
“0" document referring o an oral disclosure, use, exhibition or other combined with one or more cther such decuments, such combination
means being obvious io a person skilled in the art
“P"  document published prior to the international filing date but later than  « g » i
the priority date claimed &"  document member of the same patent family

Dale of the actual completion of the international search

31 Dacember 2015 (31.12.2015)

Date of mailing of the international search report

04 FEB 2016

Name and mailing address of the ISA/

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-8300

Authorized officer
Shane Thomas

PCT Helpdesk: $71-272-4300
PCT O8P: 571-272-7774
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Box No. 1I Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

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

1. D Claims Nos.:

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

2. D Claims Nos.:

because they relate to parts of the internationat 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.: 4-24, 29-49, 51, 55-64, 69-81
because they are dependent claims and are not drafied in accordance with the second and third sentences of Rule 6.4(a).

Box No. 11l Observations where uaity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this intemnational application, as follows:
Group |: Claims 1-3, 25-28, and 50; Group 1l: Claims 52-54 and 65-68

ety

-Please see extra shest-**"-

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

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

3. |:| 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, K{ No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

1-3, 25-28, and 50

Remark on Protest I:] The additional seatrch 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 Mo protest accompanied the payment of additional search fees.

Form PCT/ISA/210 {continuation of first sheet (2)) (January 261 5)
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-**-Continusd from Box No. Il - 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. In order for alt inventions to be examined, the appropriate additiona! examination fee must be pald.

Group |: Claims 1-3, 25-28, and 50are directed toward methods and systems for moving robotic amns in response to detected force.
Group lI: Claims 52-54 and 65-68 are directed toward methods and a system of moving a robotic arm in response to determined user
intent.

The inventions listed as Groups Il 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 carresponding special technical features for the following reasons:

The special technical features of Group | include a second robotic arm being at a predetermined separation distance and orientation
relative to the first robotic amm; and automatically moving the second robotlc arm In response to the delected force such that the
predetermined separation distance and orientation between the first and second robotic arms is meintained, the second robotic arm
maving with a second movement vector, which are not present in Group II.

The special technical features of Group Il include a timing characteristic; determining a user intent based on the force vector and timing
characteristic of the detected force; and automatically moving the robotic arm in response to the determined user Intent, which are not
present in Group |.

The common technical features shared by Groups |-l are a method of moving a robotic amm, the methed comprising: detecting a force
exetted on the robotic arm, the exertad force comprising a force vectsr; and a controlier coupled to the robotic amm configured to
automatically move the robotlc afm based on the exerted force. '

However, these common features are previously disclosed by US 2005/0222714 A1 to NIHE et al. {hereinafter "Nihei"). Nihel discloses
a method of moving a robotic arm {movement and change of orientation of an arm of a robot; Abstract), the method comprising:
detecting a force exerted on the robotic arm {estimating an external force based on torques and/or speeds of motors for driving axes of
the robot; paragraph [0017]), the exerted force comprising a force vector {the external force is estimated based on determined
acceleration and dynamic parametars such as mass, inertia movement, etc.; paragraph [0043]); and a controller coupled to the robotic
arm configured to automatically move the robotic arm based on the exerted force (robot control unit automatically moves the robot arm in
a direction where the estimated external force becomes smaller; paragraph [0041]).

Since the common techinical features are previously disclosed by the Nihei reference, these common features ara not special and so
Groups HI lack unity,

e maA . ax e
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