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Abstract . This study proposed a method to enhance FPS using dual cameras. The role of cameras in autonomous driving
technology is becoming increasingly important. However, while high-performance cameras with high FPS can improve
autonomous driving performance, they also increase costs. Thus, to solve this problem, we presented a method that replaces
one high-cost, high-FPS camera with two low-cost, low-FPS cameras. This approach intentionally asynchronizes the
operation of the two camera sensors when using a processor operating at the same cycle as the high FPS. To verify that the
images from the two cameras were indeed asynchronized, the timer operation time displayed in the captured camera image
files and the time when the corresponding image was saved were cross-validated. By considering real-time applications, this
algorithm was verified in a desktop PC and a mini PC environment. The results confirmed that two 30 FPS cameras
effectively generate near 60 FPS data through an asynchronous combination of FPS. This proves that using two inexpensive,
low-FPS cameras can achieve similar performance to an expensive, high-FPS camera, presenting a cost-effective alternative.

Key words : Dual cameras(‘7271|2h, FPS(ZY L&), Autonomous driving(AF&-5-5Y), Frame enhancement( | 7+
B}, Up-sampling(A4E3 )
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FPS  :frame persecond
ROS :robot operating system
RMS :root mean sqaure
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Table 1 Camera price comparison

_— Logitech Logitech
€920 StreamCam
Webcam |  Pixel 2MP 2MP
FPS 30 60
Price KRW 73,630 336,900
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Table 2 Desktop PC and mini PC specifications

Desktop PC Mini PC
CPU Intel i7-13700F | 6-core arm cortex-A78AE v.8.2
Ampere architecture with
GPU RTX 4060 Ti 1024 CUDA cores and 32
tensor cores
Memory 48 GB 8 GB




FPS Enhancement using Frame Crossings of Low Cost Webcam-Based Dual Cameras

Table 3 Low-definition camera and high-definition camera

specifications
Low-definition High-definition
camera camera
Resolution 640 = 480 1920 = 1080
Cafmra angle of 5.4 -
view(Degree)

FPS 30 30

Manufacturer Abko Abko
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Fig. 2 Schematic diagram of data logging for dual camera
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Table 3 Max, min, mean and RMS of communication time
difference data in desktop PC

Low-definition camera | High-definition camera
e 2453 44.49
(ms)
M 12.28 0.21
(ms) : a
I¥heery 17.15 17.13
(ms)
R 1731 20,07
(ms)

Table 4 Frame continuity comparison in desktop PC

Camera
No.

SN 00:02 528
00:02 8as

1 00:02 864
eI 00:02 880

N 00:02 897
=N 00:02 916
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Table 5 Max, min, mean and RMS of communication time
difference in mini PC

Low-definition camera | High-definition camera

Max 2532 4921
(ms)
Min

6.35 047
()
Mean

17.15 17.19
(1ms)
RAR 17.33 19.76
(ms)

Table 6 Frame continuity comparison in mini PC
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u|Alg 214 zjol7} wAEIG o, ANk o F UAjH
ZH Q] S FA S vz HAHQ AE5AS &
w3k vhd, 1844 i ehs FPS A= €A
FA=ERAIRE 2 HE 0] Bt AsHA YeRd) ol
It FE&5F Mini PC] A ] F-go] A, A
o2 A& S A Bk o] F7HHE YT

F381H, Mini PC 73014 = 7 Fhd e} 25l A #
% 7] A5 7 FrS BeHg Al o] A BEE U
53] Asld Fioete} ashd shdEl 25 5% FPSE
sl oy BARE MEAdo] A AFAdo] dke
o, o]2] gt # U3 vl F7]|8ke] 5 At A2 Ak

Transactions of the Korean Society of Automotive Engineers, Vol.34, No.7 2026 745



Beomsu Park - Hojin Jung

Zhelletd wjevh 18hd st o ¥ FE2H. of
£ Mini PC 873X 93] s 3 =g F5E At
2 ko] E&nEA gfon, st=4o] A Akt
H 23} AR7} A GG A dsel AR 9%
& vk 3 AL

43 AsH 7iojj2t

Fig 7 A 314 7hd|e}e] A|ZFAFE Mini PC2} Desktop
PCoA] H]aLgt Atolt}, F PC B HF F7171 H+
Ao 1667 msol] FAHOE JFHM, W FIIA
AAZ F718 KA A 7 Mini PCE Hi F7]= &
AlEtgl oy s Fo] Jjd oz ¢ 31, ¢8R
12 ms ©)8t= W& 7FA 24 ms o] o2 X|$== BqtE
’do] =AU ol FUI A3k st} skt
% Mini PCO A= A%k A9 AleFo 2 18] F7]<] <F
A2 o] i A3t & QJu) gt

Fig. 8& 5 F-7kol 4] 2] 7}vf|ete] vf $=7F FPS W3}
£ v gk A3o|t}. Desktop PCE & 3kl A 60 FPS

Low-definition camera

Time difference [ms]

) 5 10 15 20 25
Time [s]

Fig. 7 Time difference comparison of low-definition camera
between mini PC and desktop PC

Low-definition camera

—— Mini po
-------- Desktop po|
63}

62 -

W1 -
TR VA

58

571

561 L I L I J

o 5 10 15 20 25 3o
Time (s}

Fig. 8 FPS comparison of low-definition camera between
mini PC and desktop PC

746 FANEABL =RY A34A ATE 2026

E 4AsA fA wl$- A A0 e S B o]
of] B] &} Mini PC= AHHE © 2 60 FPSE F#| 5193 oL,
54 FZollA] 1 FPS9] ¥-Eo] YElkit). ol A8k
Fhog}elol = B3 Mini PC 39 AE <7129
Ak B2 <l e FPS otA S BAE]E of
doe e 89 85 A

44 DA Fo2t

Fig. 9= 1314 Fhdgle] A7t A4E n|adh 18 o)
t}. Desktop PCOlAE F7]71 Ak o2 AASA| T,
£HH o2 Mol AR EAZ 1HE L Hole T
Zro] EA ) vhA, Mini PCOll 4] &= o] 23k B73] 4] o]
6 3A JelUH, 541 A0] 40 msE 235 7
$-% A=) F, s dlolE 242 2 $- Mini
PC7} HEA S fAIEI e A7 F3 8 =8y
ERAe=Z B 43t

Fig 102 11314 shd|eke] w3t FPS A& Yephd
g zelr). F A BFoA] o|nA dlojH e A4

High-definition camera

Time difference [ms]

15 20
Time [s]

Fig. 9 Time difference comparison of high-definition camera
between mini PC and desktop PC
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FPS Enhancement using Frame Crossings of Low Cost Webcam-Based Dual Cameras
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Fig. 11 Over period rate comparison of high-definition camera
between mini PC and desktop PC
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Table 7 Total comparison

Low-definition camera | High-definition camera
DesktopPC | Mini PC | DesktopPC | Mini PC
Moz 24.53 25.32 44.49 49.21
(ms)
Min
12.28 6.35 0.21 0.47
(ms)
n
Mea 17.15 17.15 17.13 17.19
(ms)
17.31 17.33 20.07 19.76
(ms)
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