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A Study on the Effectiveness of Object Recognition—-Based
CCTV Systems for Missing Person Search: Focusing on
Cost Reduction Compared to Traditional NVR Methods

Jong Ryong Choi

The Graduate School of Management of Technology
Pukyong National University

Abstract

This study empirically analyzes the effectiveness and cost-efficiency of
object recognition—based CCTV systems compared to conventional
NVR-based surveillance in addressing the growing social issue of
missing dementia patients in aging societies. Traditional NVR systems
rely heavily on manual video searches, which require significant time
and human resources, and are often ineffective in locating individuals
within the critical “golden hour.” To assess the performance difference,
this study constructed a hypothetical application model in Sasang-gu,
Busan, assuming 250 missing cases annually, and conducted a
quantitative comparative analysis.

The analysis utilized the Cost-Effectiveness Ratio (CER) and Return

- vii -



on Investment (ROI) as core evaluation indicators, while also
Incorporating a sensitivity analysis to examine how variations in key
variables affect outcomes. The results showed that the object
recognition-based CCTV system reduced average search time by
approximately 83%, improved the discovery rate by 15 percentage
points, and lowered the average cost per case by about 36%, compared
to the NVR-based system. CER was 21% lower than the baseline, and
the five-year cumulative ROI was estimated at approximately 6.7%.

The sensitivity analysis revealed that ROI was highly responsive to
changes in the frequency of missing cases and initial investment costs,
while CER was strongly influenced by recognition accuracy and search
effectiveness. Furthermore, non—quantitative variables such as policy
feasibility, social acceptability, and administrative constraints were also
identified as critical factors affecting implementation outcomes. This
study moves beyond a purely technical performance evaluation and
contributes academically and practically by presenting a multi-layered
analytical framework for determining the policy viability and strategic

implementation priorities of Al-based surveillance technologies.
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gy ¥ dolH F Ede] Fo=m o533 4 (True Positive, Tp), n_true
= ARem #guey ¥ oy F RHo] AAoR o353 F(True
Negative, Tn), p_toli= Ground Truth2Z4, oz =Wzl = dojgeo A
A M4 (Positive total), n_toli= Ground Truth@=A, A3l o2 el g
olg]o] Al 7§4=(Negative total), cur_mA (current mean Accuracy)¥ 2]
< ofefel
(p_true/p_tol) + (n_true/n_tol)
2

cur_mA =

< B 47 > S8 AN 2F &2E A

AT

HS gl p_true/n_true | p_tol/n_tol cur_mA
1 long_sleeve 792/3009 1262/3410 0.75
2 short_sleeve 2752/949 3168/1504 0.75
3 sleeveless 14/4599 55/4617 0.63
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4 top_red 107/4403 173/4499 0.8

5 top_orange 34/4603 51/4615 0.8

6 top_yellow 59/4527 115/4557 0.75
7 top_green 86/4472 146/4526 0.79
8 top_blue 446/3817 681/3991 0.81
9 top_purple 14/4592 47/4625 0.65
10 top_pink 37/4468 60/4512 0.8

11 top_brown 41/4484 139/4533 0.64
12 top_white 69/3615 71/3801 0.86
13 top_grey 329/3760 166/4012 0.72
14 top_black 1370/2736 1623/3049 0.87
15 long_pants 3422/855 3604/1068 0.88
16 short_pants 87/3714 72/3800 0.86
17 skirt 3074477 106/4566 0.63
18 bottom_type_none 93/4430 190/4482 0.74
19 bottom_red 19/4607 53/4619 0.68
20 bottom_orange 0/4664 5/4667 0.5

21 bottom_yellow 9/4604 48/4624 0.6

22 bottom_green 19/4592 62/4610 0.65
23 bottom_blue 353/3979 561/4111 0.8

24 bottom_purple 0/4665 7/4665 0.5

25 bottom_pink 3/4658 11/4661 0.64
26 bottom_brown 41/4479 132/4540 0.65
27 bottom_white 105/4389 214/4458 0.74
28 bottom_grey 307/3787 621/4051 0.71
29 bottom_black 2491/1517 2766/1906 0.85
30 carrier 0/4668 4/4668 0.5

31 umbrella 140/4359 243/4429 0.78
32 bag 1404/3484 900/3772 0.69
33 hat 230/4032 493/4179 0.72
34 glasses 16/4484 108/4564 0.57
35 acc_none 2497/3996 2924/1748 0.71

k5 ¢ KTL A A 41(24-077179-01-1, pl4-15)

cur_mai T2 A9

24 3ol

N
o
1
o
ol
ol
e

_29_

e

e} <14

ousty, dal mde] Adws
c o Al A9E B 35714 9
7F @A 1%l o= 2

A=t =A== 089



mA @& 7HlE 10228 25 0%l de) Jee Bl o
oo E 488 BE oo Fela($E 4%)e BRI A
T AE EHoIth
< ®H 4-8 > 23 22 25
HS i B cur_mA
1 long_pants 0.88
2 top_black 0.87
3 short_pants 0.86
4 top_white 0.86
5 bottom_black 0.85
6 top_blue 0.81
7 top_pink 0.8
8 top_red 0.8
9 top_orange 0.8
10 bottom_blue 0.8
11 top_green 0.79
12 umbrella 0.78
13 short_sleeve 0.75
14 long_sleeve 0.75
15 top_yellow 0.75
16 bottom_white 0.74
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