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Dear Henk,

Please, find enclosed the revision of the manuscript entitled Distributed tree rearrangements for reachability and
robust connectivity submitted to the SIAM Journal on Control and Optimization. We appreciated the thoughtful
and constructive comments of the associate editor and the reviewers on how to improve the paper.

Below, we provide a detailed list of the changes that have been made in the revised versions according to
the reviewers’ observations.

We look forward to hearing from you soon. Sincerely yours,

Michael Schuresko and Jorge Cortés



SICON 075324R: Distributed tree rearrangements for reachability and robust connectivity 1

Statement of revision

In the following, we provide a detailed account of all the changes made in the revised version of the paper. We
have structured this list in separate blocks, corresponding to the suggestions made by the associate editor and
the various referees.

Comments by Associate Editor

[AE: 1] “THE AUTHORS SHOULD CONSIDER: (1) ORGANIZING THE LITERATURE REVIEW AND SOME STATEMENTS IN THE

INTRODUCTION AS SUGGESTED BE REVIEWER 1”

We have reorganized the literature review of the introduction and modified the statements of the intro-
duction pointed out by the reviewer. We believe the revised version allows the reader to better distinguish
the contributions of the work with respect to prior literature.

[AE: 2] “THE AUTHORS SHOULD CONSIDER: (2) ADDRESS THE TWO REMAINING TECHNICAL CLARIFICATIONS REQUIRED BY

THE REVIEWERS”

We have addressed the two technical clarifications raised by the reviewers. Specific details are given in
the answer below.

Comments by Referee 1

[R1: 1] “THE ONLY CONCERN THAT REMAINS IS RELATED TO ORGANIZATION OF THE LITERATURE REVIEW AND THE CON-
TRIBUTIONS OF THIS WORK; WHICH CAN BE INFERRED BY READING THROUGHOUT THE PAPER, BUT THE REVIEWER

BELIEVES THAT THEY ARE STILL NOT CLEARLY STATED IN THE INTRODUCTION.”

We have organized the literature review and clarified our statement of contributions in line with the
reviewer’s suggestions.

[R1: 2] “IN PARTICULAR, THE LITERATURE REVIEW READS AS LIST OF PAPERS WITHOUT MUCH ORGANIZATION IN TERMS OF

THE PROPERTIES OF THE PROPOSED SOLUTIONS, EG., ROBUST VS NON ROBUST, RESTRICTIVE VS LEAST RESTRICTIVE,
TASK SPECIFIC VS GENERAL, OR THE APPROACH ITSELF, EG., CENTRALIZED VS DISTRIBUTED, CONTINUOUS VS HY-
BRID VS DISCRETE. THE REVIEWER BELIEVES THAT ORGANIZING THE LITERATURE WOULD HELP DISTINGUISH THE

CONTRIBUTIONS OF THIS WORK WITH RESPECT TO PRIOR LITERATURE, WHICH IS ADMITTEDLY LARGE, AND LOCATE

THIS PAPER IN SOME CLASS OF APPROACHES.”

We have reorganized and completely re-written the literature review portion of the introduction following
the recommendation of the reviewer. We have also made explicit where exactly the present paper fits
within the different approaches identified in the literature.

[R1: 3] “ALSO, THE SENTENCE ”FINALLY, WE BELIEVE OUR STATEMENT OF DISTRIBUTED REACHABILITY TO BE UNIQUE

AMONG THE WORKS IN THE FIELD.” AT THE END OF THE LITERATURE REVIEW IN THE INTRODUCTION SHOULD BE

MENTIONED EARLIER IN THIS SECTION, AND ”DISTRIBUTED REACHABILITY” SHOULD BE DEFINED (IN WORDS). IS

THE DISTRIBUTED REACHABILITY STATEMENT UNIQUE/NOVEL AS A SOLUTION TECHNIQUE OR IS IT UNIQUE BE-
CAUSE IT ALLOWS BROADER APPLICABILITY OF THIS WORK (WITH RESPECT TO OTHER APPROACHES)?”

We have followed this suggestion by moving this statement to the third paragraph of the introduction
and defining the meaning of distributed reachability. At the end of the literature review, where we place
our algorithm within all the approaches of the literature, we come back to this property and explain that
the distributed reachability statement is unique/novel because it allows broader applicability of the work
with respect to other approaches.
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[R1: 4] “THE FIRST SENTENCE IN THE 3RD PARAGRAPH OF THE INTRODUCTION: ”THE PROPOSED ALGORITHM IS MODULAR

IN A WAY WHICH ALLOWS EASY COMBINATION WITH MOTION COORDINATION ALGORITHMS DESIGNED TO ACHIEVE

A VARIETY OF TASKS, SUCH AS RENDEZVOUS, DEPLOYMENT, FLOCKING OR POINT-TO-POINT RECONFIGURATION.”
CREATES THE IMPRESSION THAT DISTRIBUTED REACHABILITY IS A PROPERTY OF THE ALGORITHM THAT ALLOWS IT

TO GUARANTEE ACCOMPLISHMENT OF ANY TASK.”

We have reformatted the sentence in the statement of contributions mentioned by the reviewer to clarify
the discussion. This sentence does not allude to the distributed reachability property but to its modularity.
The point we want to emphasize here is the fact that the proposed connectivity maintenance algorithm
is formulated in a way that facilitates its combination with motion planning algorithms (which are de-
signed to achieve some coordination task and by themselves do not necessarily guarantee connectivity
preservation).

[R1: 5] “...HOWEVER, IN SECTION 3.4, IT IS SAID THAT REACHABILITY INVOLVES SPANNING TREES THAT ARE SUBGRAPHS

OF A GIVEN COMMUNICATION GRAPH. IN PRINCIPLE, ANY SPANNING TREE (THAT IS NOT A SUBGRAPH OF A GIVEN

COMMUNICATION NETWORK) CAN BE REACHED BY USING THE PROPOSED APPROACH AND APPROPRIATELY CHOOS-
ING THE SEQUENCE OF TARGET SPANNING TREES IN A DYNAMICALLY CHANGING COMMUNICATION NETWORK.
THIS SEQUENCE OF SPANNING TREES WOULD NORMALLY DEPEND ON THE DESIRED TASK AND IF NOT APPROPRI-
ATELY CHOSEN, IT WOULD RESULT IN A NETWORK TOPOLOGY THAT WOULD STILL BE SOMEWHAT CONSTRAINED IN

ACHIEVING SOME DESIRED TASK (THE APPROACH WOULD BE LEAST RESTRICTIVE, BUT NOT UNRESTRICTED). THIS

POINT SHOULD BE CLARIFIED IN THE INTRODUCTION, SINCE IT IS DIRECTLY RELATED TO THE CONTRIBUTIONS OF

THIS WORK. THE REVIEWER BELIEVES THAT THIS POINT ALSO DISTINGUISHES THIS WORK FORM OTHER SIMILAR

WORKS SUCH AS: ZAVLANOS AND PAPPAS, DISTRIBUTED CONNECTIVITY CONTROL OF MOBILE NETWORKS, IEEE
TRANSACTIONS ON ROBOTICS, 2008, WHICH IS ALSO DISTRIBUTED AND LEAST RESTRICTIVE, BUT CONSIDERS TASK

COMPLETION A ”SECONDARY OBJECTIVE” (IT HAS BEEN SHOWN THOUGH TO SUCCESSFULLY GUARANTEE FLOCKING

IN: ZAVLANOS, TANNER, JADBABAIE AND PAPPAS, HYBRID CONTROL FOR CONNECTIVITY PRESERVING FLOCKING,
IEEE TRANSACTIONS ON AUTOMATIC CONTROL, 2009).”

Thanks for bringing up this point. We have added a paragraph in the statement of contributions portion
of the introduction to make this point clear following the reviewer’s suggestion. We now emphasize that
it is the motion planning algorithm that is guiding, in a dynamic way, the preferences for the links in the
constraint tree and that, in general, the optimal operation of the resulting algorithm is not guaranteed,
but needs to be analyzed on case by case basis.

Comments by Referee 2

[R2: 1] “ONE FINAL COMMENT: ON PAGE 6 (IN SUBSECTION 3.1) AND ELSEWHERE IN THE PAPER THE AUTHORS MENTION

THAT “THE REASON FOR USING A TREE IS THAT IT HAS THE MINIMAL NUMBER OF EDGES (HENCE POSING AS FEW

CONSTRAINTS AS POSSIBLE).” THIS STATEMENT IS NOT TECHNICALLY CORRECT IN THE CASE OF GRAPHS GENER-
ATED BY PHYSICAL PROXIMITY BETWEEN DIFFERENT AGENTS, AS IN SUCH GRAPHS EDGES ARE NOT INDEPENDENT

FROM ONE ANOTHER. PUT DIFFERENTLY, NOT ALL TREES ARE CREATED EQUAL, AND SOME OF THEM MIGHT PUT

MORE CONSTRAINTS ON THE MOTION OF THE ROBOTS (COMPARE A STAR WITH A TREE). OBVIOUSLY, THIS DOES NOT

AFFECT THE IMPORTANCE OF THE ALGORITHM SUGGESTED BY THE AUTHORS. HOWEVER, I SUGGEST THE AUTHORS

CLARIFY THIS POINT (MAYBE EVEN IN AN EXAMPLE).”

As suggested by the reviewer, we have clarified this point in Section 3. We now observe that the con-
straint tree is selected according to the preferences provided by the motion coordination algorithm, and
also remark in the text that a network with the least number of constraints is not necessarily the least
constrained network. Please see also answer to [R1:5].


