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Activated Viewport based Surveillance Event Detection in 360-degree
Video

Yoo-jeong Shim” and Myeong-jin Lee”"

o ot
pwi =|
3605 G4 dut stz A oE ZEY F2E 2] wEdd & 94 B oME HE GAYFES 360 GOl HiE A
L A Yol 23 A5 At AT F Uk B =RAAE 360k G4 A B4 FEE 7\ ojdE AE JHS Aotk
O3 A 9958 x¥sle A REEES AAGHY, FEXE Ul 44 AEF 360 I 7l A F4E& 360, 99 7]
uke] Hob o] EE AZe) At WL 360% ERP A[FAEC tis)] 5ol HIHAL, 84 FEEE AMSIA 32 oWE 7
Z WHED 30% °1A9] recall, 30% ©]4}<] false negative rate A5 TS HATh

Abstract

Since 360-degree ERP frame structure has location-dependent distortion, existing video surveillance algorithms cannot be applied
to 360-degree video. In this paper, an activated viewport based event detection method is proposed for 360-degree video. After
extracting activated viewports enclosing object candidates, objects are finally detected in the viewports. These objects are tracked in
360-degree video space for region-based event detection. The proposed method is shown to improve the recall and the false
negative rate more than 30% compared to the conventional method without activated viewports.
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Fig. 1. Proposed surveillance event detection in 360-degree video
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Fig 2. Proposed activated viewport generation method
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Fig. 3. Proposed activated viewport extraction algorithm
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Fig. 4. The example of setting up an event detection zone

g AR vhed v 710 AR el
A T W& LY RS et ol Bekg

r= 2408 (1)
| True, R>=1.0
1(0’)_ { False, R<1.0 @)

A7) AL A 99, BE AR 99, S(+ )& 99
o Holg ekl
A4S 19 ool A A7 1A

oItk FS oMEE 42 99 zz‘z} ARz 7

o Bl 19 ol 4] Ak AR !

A o] SIS A Polck W 2] el

WHLB Al 8 16}&1 W32 S w9, 7
o Mol Al S WO E Qe o Fo] obd o]y WO

2 oiFas 44 24 A umz T,

AHE o5 WIS Adatr] s AR d9 A
Aot dAl 1A Abo] €] magnitude of displacement (MoD)
£ vt 2ol Aojgith

MoD= /L2~ L? (3)
AA 09 w3 o= vEt 2ol wddith

True, t(O,) > th, and N(MoD) > th,
False, otherwise

LT(Q)z{ 4

71 M N(MoD)& 274 A7) o142 FE MoD 74
st A9 345 YepdiH, ¢« )= AA A 4
AFAIZrITY L9k L= AA ] AA 99 719 $1ReF 7
Al g Wl dA A5 HebdTh th,= AA Q] A 9
W wls] Al QA gel™, th,e AR 9] Bk 3 o Kol
uE AA e ek 71E w3 A dA gholth

19 55 AA ] ol A WSS el ™ol
I7 529 AAE AHOZ olFsiA s Fou}, 54 W
z‘g:_o_i H]—%]:/d& 7]-z]—/ ;(]_/-:7(4 oz o]EO]_u:] 7_]1;2.]]9]
MoD A% Z7vet. webs] N(MoD) & WstslA] e
o} Z1Ev us] o] FORRE A G WellA WEA
o] o]t A9 1™ 5(b)oF FAFE olF AAE B
ok 1% 5(b)o] AAE AlZ-AA AR Tl Eof
= 7AFolH, MoDe S7HIT AR NMoD) =
7hektt.

r° 2 rl

¢

o\ fo

(a) (b)
T2 5. A2 o|SHH 2 B
Fig. 5. The moving trajectories and displacement of the object
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Table 1. Object tracking performance comparison based on usage of
aVvP

Tracker recall prcn MOTA")
without aVP 52.0 86.8 437
with aVP(proposed) 80.8 83.4 63.5
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Table 2. Performance comparison based on usage of aVP

GT | FP [ TP | FN | prcn?) |recalld) | FNR4)
14120 | 1.00 | 041 | 0.59
20 | 10 | 1.00 | 0.67 | 0.33
32 1| 094 | 097 | 003
31| 1| 100 | 097 | 0.03

without | Loitering | 34

avP Intrusion | 32

with avp | Loitering | 34
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Fig. 6. The result images based on usage of aVP
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