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Robots are slowly entering the home and office space
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Enabling technology: mobile robot, sensor, and data analytics
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Data analytics to derive
valuable insights from samples
that are sparse in time and
spatial domains
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What the robot sees




How does “mobility” augment indoor sensing capability?
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Validation of air-change effectiveness (ACE) by static and mobile sensors

Objective

= Demonstrate the mobile sensing A1 \ 2 s b
platform by comparing with static | —~ 5] J-
sensor network | .

= Air-change effectiveness (ACE) 1s “a
measure of ventilation efficiency”

Approach

= Standard tracer-gas decay procedure by
ASHRAE 129

= Side-by-side measurements by static
sensors and mobile robot

Testbed snapshot, showing the static sensor stations (1--4), thermal manikins to model
realistic heat sources (5,6), robot (7), floor heaters (8,9), and CO, source (10).
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Static and mobile sensors have good agreement on ACE evaluation
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Automated mobile sensing enables numerous applications
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posemsg_to_file (posemsg_to_file/posemsg_to_file_node)

ROS_MASTER_URI=http://localhost:11311

core service [/rosout] found
process[ata_navigation_node-1]: started with pid [24135]
[ INFO] [1477190027.302459557]: Wailting for the move_base acti
on server
process[posensg_to_file-2]: started with pid [24157]

INFO] [1477190027.616891103]: Connected to move_base server
[ INFO] [1477190027.623758119]: Wait for initial position
[ INFO] [1477190028.837437326]: Initial robot position: -2.226
793, -2.611863

received 50 pose messages.
received 100 pose messages.
received 150 pose messages.
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Automated mobile sensing enables numerous applications

Deloitte.

Temperature: Fourth Floor

Full space temperature/humidity sensing Automatic building commissioning
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Thank you

Ming Jin
ninming(@berkeley.edu

Stefano Schiavon
schiavon(@berkeley.edu

Please take a moment to fill out

the feedback form.

10

Layer 2 sensor —

— Sensor
power source

Layer 1 sensor

IEQ Bot

Center for the Built Environment | October 2017



