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Correction of Gain and Offset )

AT R | TS L AR D A S b
(Seong Min Kim, Yoonsung Bae, Jae Ho Jang, and Jong Beom Ra)

(@] [e]3
I =

U] M2 A91H AAE focal-plane array (FPA) P22 5ojglth, o]ef@ P29 AAE 33H4 Bitd $RAE 2
Ao geld s, oz 96 BAMEEEE Ao ddnE Aen tad 49
AAS] GAAE DA Bt w4 slok dth B Bt wATHE FEEAIG G2
5 % Sinh ERA GHAAE SAs 08 2 LEE 2= BAR ol Sd4 nAAY
oItk SARE AAS SR Aol AN WF 5 QU] ulEd, Aol Hte 94 ol g Gy
o gol AP gtk FYVIN ATWE FoAA AW AHB Vo s AN FuES G kol £ 1y
W e A9L o83 AN offset BFAAVE WANT. AAW B 4T 9BL 0§ A=y e
& w3}
[e)

o3l
dlo of
flo
M
Ak
>,

2 g rlr © oo rlr

mge
Ho & AATA Fa) AT), offsettt RANE AW gaing] ExrdA9 93-S Hol
g 5 Qv aeng B =Edie dUE 99 01%3}04 Alzdl 2dlels &al, gaind}
S ES Aeeh BAL Gdut AAl Godel i AF AREL Aldse G Eel

Abstract

Most recent infrared (IR) sensors have a focal-plane array (FPA) structure. Spatial non-uniformity of a FPA structure,
however, introduces unwanted fixed pattern noise (FPN) to images. This non-uniformity correction (NUC) of a FPA can
be categorized into target-based and scene-based approaches. In a target-based approach, FPN can be separated by using
a uniform target such as a black body. Since the detector response randomly drifts along the time axis, however, several
scene-based algorithms on the basis of a video sequence have been proposed. Among those algorithms, the
state-of-the-art one based on Kalman filter uses one-directional warping for motion compensation and only compensates
for offset non-uniformity of IR camera detectors. The system model using one-directional warping cannot correct the
boundary region where a new scene is being introduced in the next video frame. Furthermore, offset-only correction
approaches may not completely remove the FPN in images if it is considerably affected by gain non-uniformity. Therefore,
for FPN reduction in IR videos, we propose a joint correction algorithm of gain and offset based on bi-directional warping.
Experiment results using simulated and real IR videos show that the proposed scheme can provide better performance
compared with the state-of-the art in FPN reduction.

Keywords : IR sensor, FPA structure, fixed pattern noise(FPN), non-uniformity correction(NUC), Kalman filter
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