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e What is AlphaMobileSensing ?

o A virtual testbed for developing,
testing, benchmarking algorithm
s for mobile environmental moni
toring

o Enables carrying out mobile en
vironmental monitoring-related
experiments in a virtual world




e Why we need AlphaMobileSensing ?

* Why we need environmental SNFOR>
monitoring ? ©

o |EQ is important
o Prerequisite of environmental control

e Why we need mobile environmental -~
monitoring ?
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e Why we need AlphaMobileSensing ?

e What is the difficulty in mobile environmental monitoring ?

a

o Monitoring data is sparse in time and space
(algorithm for field reconstruction)

> Need to instruct the robot where to sense
(algorithm for path planning)

> Sophisticated algorithms are required

e What are the challenges in real-world experiment ?

Robot and Remote
nnnnnn re platform

\ Hardware components of

mobile sensing system

" stationary T
/" poskioning
Tabel 81 L
£Q e

B — W CIE— a8

Stationary N
positioning
label 83
1

o Hardware
o Software

o Test site

o Accident



e How to use AlphaMobileSensing ?

([ J HOW does it Work ? - Physical field 1@! - Real-time

reconstruction [ route planning
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e How to use AlphaMobileSensing ?

e An example for demonstration

o Robot-based temperature monitoring in Chia-Wei Woo Academic Concourse

Environmental monitoring based on pre-defined path
Infer temperature distribution based on monitoring data




e How to use AlphaMobileSensing ?

e What preparations do we need ?
o Dynamic physical field
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e How to use AlphaMobileSensing ?

e What preparations do we need ?

°o Input attributes

PFdataPath: , path of physical field data
: , time horizon of a physical field
, time step size of a physical field
AgentNumber: , number of robots utilized in mobile sensing
MeaDuration: , time required by a robot to measure physical variables at a location
: , initial location of a robot

, maximum moving speed of each robot

CostWeight: , weight between moving distance and moving time to compute reward

MaxStep: , maximum number of steps for an episode

from env import environment_v2

datapath='D:/Research Working Folder/Mobile Sensing Virtual Environment/dynamic_50cm_DEMO.csv
, 2, (0.5, 0.5), 1000)

env=environment_v2.AlphaMoSeEnv(datapath,

, 1, 1,(10,),
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e How to use AlphaMobileSensing ?

y

L

e What preparations do we need ?

o Path planning algorithm (pre-defined trajectory)
o Spatio-temporal interpolation algorithm l
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action_series_df=pd.read_excel('D:/Research Workin
g Folder/Mobile Sensing Algorithm Testing/Code/data

/action_series.xIsx'")
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e How to use AlphaMobileSensing ?

e How does it work in an experiment
moving ——» monitoring —» moving —»

Physical field - Real-time En‘.-'.l"EEEti: } _> Inltlallze an experlment

reconstruction route planning

- Source . - On-line

identification . navigation \\ num_agent=1
|| Observations: Actions: measurement log raw=np.full((len(action_series df)+1,4*num_agent), np.nan)
/ :; - Continue ‘:“
| /Stop |

Zlyf i ] for i in r num_agent): st
. | measurement log raw[@,4*i:4*(i+l)]=env.obs[i] —> Get the 1 measur
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v Class AlphaMobileSensing(): \

" ement at the initial
" cosuel T A o en(action_series_df)): state

- measure()
- compute_reward()
- reset()

- whether_in_domain()

OpenAl - request_evaluation()
Gym - compute_accuracy()
AlphaMobileSensing Environment * '|+l ] \;’EJ.UF' s

step_log-env.step(action) — | Mloving to and get measurement
at a new position

if step_log[e]==

e{num_agent):
measurement_log raw[i+l,4 *(j+1)]=env.obs[j]




e How to use AlphaMobileSensing ?

e We can obtain a monitoring log as the experiment ended
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ml=pd.DataFrame(measurement_log_raw)
ml.to_csv('D:/Research Working Folder/Mobile Sensing Algorithm Testing/Scenario D/
measurement_log.csv')



e How to use AlphaMobileSensing ?

e Infer temperature distribution based on monitoring data via a field
reconstruction algorithm (spatial-temporal interpolation)

Spatial-temporal interpolation (1065 s) Spatial-temporal interpolation (2005 s)

-

295 296 297 298 299 300 301
Temperature (K)
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e How to use AlphaMobileSensing ?

e How to evaluate the algorithm ?

o Compare inferred results with the ground truth

# User can determine how many points and at which
time point for accuracy evaluation

env.request_evaluation()

# Quantify the discrepancy via RMSE or MAE 'E':J-’i—}’p )2
—_— I—
Root mean square error (RMSE) RMSE = \ n
Mean absolute error (MAE) (ve=,)|
VIAE = Hi n.. o)

env.compute_accuracy()
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e How to learn AlphaMobileSensing ?

o Official repository:

Where you can find
- Source code of AlphaMobileSensing (with annotations)
- Demo files for reproducing the work in the paper

Feel free to play with AlphaMobileSensing !
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e How to learn AlphaMobileSensing ?

Homework

o Please refer to the Demo file to get monitoring log at 2005s

o Please refer to the Demo file to use the spatio-temporal interpolation
algorithm to infer the temperature distribution at 2005s

Spatial-temporal interpolation (2005 s)

https://github.com/kishugizhou/AlphaMobileSensing/blob/main/demo/
Demo_Dynamic_v2.ipynb
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