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People-Flow Analysis Technologies to Identify Intentions and Situations
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In recent years, efforts have been increasingly focused on acquiring an understanding of the ambient situation in various commercial buildings
and public facilities through analysis of data collected from loT (Internet of Things) devices.

Toshiba Digital Solutions Corporation has been developing people-flow analysis technologies to identify situations by focusing on people and their
movements in sensed data. As part of these efforts, we have developed technologies to estimate congestion levels in buildings as well as to reduce
privacy risks in the case of distributing camera images. Moreover, in response to the intensifying need for the detection of suspicious persons and
emergency situations, we have also developed a technology to detect distinctive types of behavior, including unusual actions and events, based on
either of two approaches according to the use case; namely, a rule-based approach and a machine-learning-based approach. We have confirmed the
feasibility of these technologies through field demonstration experiments for the former approach and accuracy verification tests with simulated

video images using extras for the latter approach.
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Technology map for people-flow analysis
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Example of application of congestion estimation technology
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Relationship between service and congestion levels
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Example of visualization of changes in congestion status
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Flow of privacy protection processing
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Changes in density and movement of people in normal and gridlocked situations
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Accuracies of gridlock detection
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Scenes of reverse walker detection and crowd detection

WA, WFBATIE, W2 SR AL REOR %
EPOLEICEC AR BATEIE Lz F2AE2DRAT
1, ADMTER ) BB TH 5 N 2B E A PRE IR %
FEBATEIE L7z EBROBTZRGIIRL, FEBATE) SRR
D% K6 OLMIIR T, FEATHORAEZMATE, £
DFEWARF R (R) ShTnb,

INEDOFERDS, BWEE X=X M OF
BATENOBIME R TH S %2R L2,

3.3 I—-AT—RICEBFEDFELR T

W= R=Z RO FEEH X=X RO EFR 4
WRTo W= R—=AIZ X BHHNE, BWFE O L) ICHHTO
HEPARET, BN AT 20 H %2 BB LW &1

T4, N—IA—REBREBN—RICEBRED M — K47

Tradeoff between rule-based and machine-learning-based approaches to
detection
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