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This paper proposes a real-time ROI-based automatic
exposure control algorithm to enhance subject
visibility under backlight conditions. By dynamically
determining the ROl in real time, the proposed method
ensures subject visibility while appropriately tolerating
background saturation. By performing the automatic
exposure control based on the ROI, the method
deliberately induces overexposure in the background,
thereby effectively restoring subject details.
Experimental results demonstrate that the proposed
algorithm significantly improves visibility.
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Real-Time ROI-Based Automatic Exposure Control
Algorithm for Enhancing Subject Visibility Under
Backlight Conditions

oo HIM

= =2 3 4
TeS ol_,t_lll'lx_lg,lill'g_?_’%l-xlﬂ-

'LIG CJHAHH O ZAHO|A MAYHATY
’LIG CIHIACHOO{Z AT O A A7
*LIG CIHIAQHO|O{Z AT 0| A P72

‘Fumsioins Moloine
Yeondeok Yoo", Sunghyun Park', Jin-ho Park?, Jeongwoo Park®, Jian Kang*

'Research engineer, Missile System RF & IIR Seeker R&D Lab, LIG D&A
Chief Research engineer, Missile System RF & IIR Seeker R&D Lab, LIG D&A
SResearch engineer, Missile System RF & IR Seeker R&D Lab, LIG D&A
“Research engineer, Missile R&D Lab, Agency for Defense Development

LAE

Ao 8 2 oAk SO A TS AAO 2 Hekal]
23t A A Z (ISR, intelligence, surveillance, and reconnais-
sance) | 289 £ R4S o] 2|2 9ok 5] 74
F 71 Ao "Al == AAFSHEO/IR) ZHHl gk ol E 7k A 5
7] ¥ & 42F Al H9 B Z5ko] 2 E9 A7 0 7 4]
ol I E JEE oﬂ/}J 2} Abolth,
e S B QurE el )
of AT AFS Erh. HRrH R "a‘% 9 A= AZF
Fdoly, dol ¥hAbE]of
glint)Z 7H| 2t A =22 A3

)

A&sh=

mE
o= |
ot
-
i

895


https://crossmark.crossref.org/dialog/?doi=10.31818/JKNST.2026.9.9.3.895&domain=http://journal.knst.kr/&uri_scheme=http:&cm_version=v1.5

SEAF-

ZoIA DIALR] Al

@@lﬁimﬂﬂﬁiﬂﬂ%gdﬂﬂ%}%
o Wt 9ol §o Fugte] Fatuol P2 ¥
soket & gHolut vl4 B4 G e F43) of

A& A& (Underexposure) AFEjo] wixA &

g oY O Ho le Jlolw _\1

2] o] Gadt o8 Agdozy #5g
22 AHR, M M 5O A SR

ok 4 glo] At (Fig. 2 & R).

Y
Measure
Frame Average Value

A

A 4
Compare
Frame Average Value & Set Point

Y

Control Exposure Time

Fig. 1. Automatic exposure control

Fig. 2. Example of underexposure
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Table 1. Specification of VIS image sensor

[tem Value

Company [0/0/0/0[0]0)
Name 000000
Number of pixels OO0O0*x0O00
Wavelength Visible
Size of pixel O umx O um
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Fig. 3. Setting ROI
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Fig. 4.
(before/after setting ROI)

Image under normal lighting conditions

Fig. 4= QU9 Aol A BT Japolct. &
Z o] ROI G2 B3] 2 GA4olH, 930 ROI
oL 4T Gtk 9% Jyo e R B
¥ ROI Y 47 Fol B2 FeLo] go] Aohd
AL BT & ek,

AA GG LR W ROI FHON A& B S
e $2o] HolAm YR HOR oA &
° gool A e, veba A G4 Bk

(Zyopa) ZTF ROT F H 2 Bt 2L (Irpp)©l ZHOFAI AL &
E%l\([mrget)‘]’]-"] 2ol 7k AX 7] ol AHs ks

d g1 ES Bl =E2A 0] Eolye= ‘ﬂo}%}:—o—i
5= Aol 7} o] F 4 A k. A2 RO G 47
A3 39 =EA|7Fo] 1.026 msOf|A] 1.206 msE &
g FaT

Journal of the KNST 2026; 9(3); pp. 895-899 897



FZ0IM ALK A[21Y S

Fig. 5. Histogram under normal lighting conditions
(before/after setting ROI)
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Fig. 6. Image under backlight conditions (before/after
ROI setting)

Table 2. Main Values under backlight conditions

Before
Frame Mean Value (Z,,,,,) 7568 Gray 10849 Gray
ROl Mean Value (Z,,,,) 2301 Gray 6692 Gray
Exposure Time ( 7;,) 0.954 ms 3.510 ms
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Fig. 7. Histogram under conditions
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