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Abstract

When user wants to receive a smart safe return service, user sends a service request using a smart device
to support GPS location data. After the smart safe return system receives the location of user, it selects the
neighboring CCTV cameras based on user’s location information, and controls the selected CCTV cameras to
take a picture of the user, and to chase the user automatically. This service can be useful when there is a
crime-ridden district on the path to return home late at night. Previous systems can’t provide the smart safe
return service to multiple user simultaneously. In this paper, we propose the smart safe return system which

can provide the service to multiple users simultaneously.
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Fig. 1. Smart safe return service
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Fig. 2. The structure of a smart safe return system
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Table 1. User tracking algorithm
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(1) Receive GPS information from user

(2) For all CCTV cameras, algorithm selects the
CCTV cameras which can take a picture of the
user considering the distance between the user
and the CCTV camera

(3) For the selected CCTV cameras in (2), algorithm
selects the CCTV cameras which can take a
picture of the wuser considering the angle
between the user and the CCTV camera

(4) For the selected CCTV cameras in (3), algorithm
calculates PTZ wvalue of the CCTV camera
considering user location and CCTV camera
location, then sends the PTZ value to the CCTV
camera

(5) until (service termination from user)
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Table 2. Multiple user tracking algorithm
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(1) Receive new user ID and GPS information from
user

(2) For all CCTV cameras, our algorithm selects the
CCTV cameras which can take a picture of the
user considering the distance between the user
and the CCTV camera

(3) For the selected CCTV cameras in (2), our
algorithm selects the CCTV cameras which can
take a picture of the user considering the angle
between the user and the CCTV camera

(4) For the selected CCTV cameras in (3), our
algorithm selects the CCTV camera which has
inactive state or which has active state and has
same user ID with new user ID from the user

(5) For the selected CCTV cameras in (4), if the
CCTV camera has inactive state, our algorithm
changes previous user ID of the camera into and
new user ID from the user, then changes the
state of the CCTV camera into active state

(6) For the CCTV cameras not to select in (4), if
the CCTV camera has same user ID with new
user ID from the user, then changes the state of
the CCTV camera into inactive state

(7) For the selected CCTV cameras in (4), our
algorithm calculates PTZ value of the CCTV
camera considering user location and CCTV
camera location, then sends the PTZ value to
the CCTV camera

(8) until (service termination from user)
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(service by previous algorithm) (service by proposed algorithm)
Fig. 3. CCTV pictures taken from previous algorithm and proposed algorithm
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Fig. 4. The distance from the center to the user in the CCTV monitor
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