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ABSTRACT

Nervigating dusnn-cenfered emvironments iv a complex task
Jfor robote. It requires having hardware capable of venzing the
emviromment ax fumany do and requires software that eficiently
remsons about this information in real time.  Current robotic
platisrms ferd to avoid comteets, wiile buman fobol infesmaction
highly depends on this. We believe having platforms and alpo-
rithns thar combine vivue! and factile information i crecial in
develuping navigation algorithms for buman-centered enviran:
mends. fn teis work, we present the mechatronic desipn af our
new mobile robat which ir capable of carrying a person ane tar
can sense ity envinrament through contact anad vivion. We detail
aner dexign procediere, parting from design specifications ko ma-
serial selection and reliminary appeanmce along with
souie experimental svigation while carrving o person. We pro-
vide detatled analyser an e mechanical derign through Findte
Ekmm.ﬂnﬂrwl'( is i, present aur seleection for
all of cand give detail Low-devel
mdemmmn’!m; nlrmbnr We frave xet up aner robaf o work with
the ROV framewark and have stared our code, which includes the
Iow-level codde to communicute witk the EtherCAT serve drives,
We believe this infomation will ease development of new robaty
by the robotics research commurity.
Keywords: Mechalronic design, mobile robot, conlact com-
pllant navigatlon, ROS contrel robols

1. INTRODUCTION
The presence of sulonomous mobile robols i himan-
centered environments has become more prolific over e st
Jew years. Some popular applications include as personal deliv-
exy tobots [1], persotial mobility deviees |2, service robots [3),
horre assistance [4], and even chatbots 31 airports [5], 1 name
afew. Being nbln 1o elficiently navigate astonomously in these
s both on the algorithms for these

carion. g I

tasks hut alwo in the semsing modalities of the robot dtsell. The
rabat must be shle 10 collect observations of human motions (m-
cliding social cues) us well as information from the scene 1o mike
predictions and sct accordingly [6]. At rh: lamzllml: :umnl'be
ahle iy act upus both

hysical comtact [5, 7).

testingg of thal achieve the
alorementioned tasks is often Hmiled by the capahilities of the
rabatic platfari being used. Mast of the common commersial
platforms used ften well equipped
with cameras and depth sensing modalities [6], bul often lack
fisrce sensing capabilities. On the other hard, mobile platfirms
that include force sensing olien use this information o um a
safety controller on. e g 1o freeze the robot [7, B In these coses,
it b commonly the case that geiting access Lo the Jow-level code
i change these setlmgs Is not easy 1o altam.

The lechnologcal advancements in moker boards, the aval-
shility of fast prototyping, and the increased community support
within the robotics community have eased the way for the de-
velopmenl of new robotic platforms o overcome amy sensing
limitations. Several mobile robots are continually developed for
dilferent purposes, inclading aulonomous navigation in GNSS-
denied environments. [#], 1o leach robatics wsng low-cost educa-
thatsal platforms [ 10], and 1o use as rabotic assistants in hospital
settings [11]. By equipping these approsches with more pawerful
hardware and slightly more sophisticated communication proto-
cals, it o bl scal capable of
hisman-cenlered environmenls in a more holisic manner. In thes
work, we present our new platform, dubbed Bumpyor, equipped
with vision and force senuing modalities to explore 3 wider rnge
af navigation algarsthins, and which is also designed to carry
heavy payloads. We have made this plationm user-friendly by
making il compatible with ROS (Robot Operating System), which
will alse allow us to benchmark our algorithin.

Dhespite cotcerns from. part of the commimity b seek mavi-
gation solutions that avosd contact ot all costs [12], there is also
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