Welcometo Pearl

Pearl is a robot developed by a team of researdtmrsthe universities of Michigan and Pittsburgh,
and the Carnegie Mellon University in Pittsburdgrhe goal of this robot is be a care giver for the
elderly. She has a computer-generated female anidea touch-screen to communicate reminders and
advice. The walker is equipped with sonar detsc@taser range finder and mapping software to
figure out where it's going, even if the persomppimg it doesn't know. At her most fundamentag's
already able to guide herself through an aregpaica of up to 50 centimeters a second -- a slow,wal
for humans -- while avoiding objects in her patth&il her hardware and software are working well,
Pearl can verbalize scripted reminders to peoplgh 8s it's time to take their medicine. [1] "$hes

to figure out if the person has done what she'pasgd to do and, if not, remind her to do it," Prof
Pollack said. "Another thing she can do is prowdegigational guidance. When people are a little bit
disorientated and they know they need to go ta#ieteria, but they can't remember how to get to
there, she can guide them." [2]

On the software side, Pearl features off-the-shigidbnomous mobile robot navigation systems, speech
recognition and speech synthesis software, faggéncapture and compression software for online
video streaming, and face detection and trackirfiigvaoe.[3] Looking at Brook's robots, one of them
has face detection and tracking software and nfdssaobots are mobile but they only do “explore”
tasks based on a whim (or at least a programmeuh)wHPearl has a goal and has representation of
activities, client preferences, and keeps tradineé. The components that allow Pearl to accorplis
its care giving goals detailed below.

One component is the Autoreminder, that remindgp#ieent to do required activities. Autominder has
three main components: a Plan Manager (PM), whmfes the client’s plan of daily activities, and is
responsible for updating it and identifying anyeputal conflicts in it; a Client Modeler (CM), whic
uses information about the client’s observablevds to track the execution of the plan; and a
Personal Cognitive Orthotic (PCO), which reasormualany disparities between what the client is
supposed to do and what she is doing, and makésatexcabout when to issue remindgss.The
caregiver enters the client's daily activities ang constraints or preferences. The client orgiaee

can add, modify, or delete activities, the cliesuh @xecute an activity, or time may cause changekem



to the plan. Sensor information is gathered andlteethe CM where it tries to infer what activitithe
client is performing. If there is a likelihood then activity is being executed, the CM updateshkke
So, if the person eats dinner and needs to také&cmeado less than two hours after eating, the fione
taking that medicine is determined and updatece HBO creates an initial reminder plan and does a
local-search to generate alternate candidatesyohding plans. The system can delete reminders for
activities with low importance that are seldom futtgn by the client.

Pearl also helps elderly people navigate theirrenment. The activities requiring navigation irdzu
regular daily events such as meals, appointmentglsevents, and simply walking for exercise. For
walking, Pearl estimates the robot path (similatheoMonte Carlo localization algorithm) and
represents people similarly and associates measuateand people using maximum likelihood. The
robot's laser range system measures obstaclesdlBmwve ground. This means its hard to detect people
sitting, so to that end the robot tries to avoidaskly populated areas. There are slight modificat

to the logic for dining areas, which would haver@ased risk of running into people.

Pearl could use some improvements. Adaptive viglaxiarea that they are working on. Initial
experiments with fixed velocity led almost alwagdtustration on the people’s side, in that theotob
was either too slow or too fast. [They] plan to asémates of a person’s walking speed, to ad&pt th
velocity of the robot, and thereby maintain roughlgonstant distance to the person. [3] Pear can'
detect people sitting down. The system could beawvgd with an additional laser or camera to
identify obstacles such as people sitting or objectthe ground (similar to what Stanley does).
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