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Measure Radiation and Correct Radiation in IR camera
Image
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Abstract

The concept of detection and classification of objects based on infrared camera is widely applied to
military applications. While the object detection technology using infrared images has long been researched
and the latest one can detect the object in sub—pixel, the object classification technology still needs more
research.

In this paper, we present object classification method based on measured radiant intensity of objects
such as target, artillery, and missile using infrared camera. The suggested classification method was
verified by radiant intensity measuring experiment using black body. Also, possible measuring errors were

compensated by modelling-based correction for accurate radiant intensity measure. After measuring
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radiation of object, the model of radiant intensity is standardized based on theoretical background.

Based on this research, the standardized model can be applied to the object classification by comparing

with the actual measured radiant intensity of target, artillery, and missile.

» Keywords

. Radiation Correction, Intensity, Radiometry, radiation measurement, radiant

intensity, Point source radiometry, Extended source radiometry

. A 2

F19417] % As o] AR o]2) 0|2 88| A% A
7 4:510] o|Fo1A gtom A 24 AANAL N how 2
AR BAe) Algo] FU dlale] Bl 7)%e] o] B4
3] olFoiAir

Ao EAL YA o]-&a AA-ggn]e] s’ 4
oA Fhueks BAoA] HAlE L Lo M Ao o]

A FAL oz ApolE A
A7 AsAE HH2 B 93 AdsSt

olgfg §E2 IoME A FF F AT FAE
(Infrared search & tracking system)3H](1)ol] 2 A}

8ol =] ik, At A Age] A H
= AT g § AAT eEgdo] A T wet
AAGE A Folol| A B (Target Artillery, Mlssﬂe)oﬂ
gk guje] &x5EE AT EAC tisiA E{7A
st} she e o] AldEo] gt ole|g Bage 9
3|A BAlS] EAMZISF B A o] &g 'R B BR Vs
9] Fae] T

A9 &2 B E[E JYsp] g A0 FEet 2
g g Fegt JuoF deAelnt, 53] ER7E Adstart
o, BAlS] AL 5L AR X AF =4
F 7Fsde] wilg- RoA]7] wiZeltt.

B =ES wEe R EAdA SAEE AL SApVE
S7gsl7] Slaix], A9 FHelE sl BAMIZIE S5t
3, o] A sl E EAMVIE 54 7Fs Rk
275, DB(He|EWlo]~)3} stod, A BA(H Artillery,
A Missiles) 54 A EA419] AL dlo[HE 7|Wte g &5/
daelE AT7(2)9 A sto] JastEs & dFolnt.

2 =i BAlY g4 2 2R7E S8 A0 4

M

A7) 534S A4 BAE A 3

I el ielAl 71
=33t

Il. SAMIZ| (Radiant Intensity)

1. FAMZ| "2
Xc]—ﬂp/] A E}-x]?ﬂ—]:]]“ 2494& z4.47\4 AT

Rraa B

S ol g
2 &l 2AS BxAE sl ul &84e Addh=
T8¢ 71%0] HH, olgig EXA T d5S 3] fad &
7% ©A&(detection probability) & WEdhe QAN
(entrance pupil) oA EAIZE(4)E golol 31|, AE
2 g9 #HE 9x duglEe] 28 (threshold) A%
7, Alzwle] Fekd AotkeE,

8
AEE Mt FYAA AR

=g

st 5 RE AlzE 2
5 . 53 EAp)
(radiant intensity)(3 = AEA U3 8

el HEA AR eSS 7FestAl dd

E
[e))
o
M
r

el GEAS BAAIE 29 0 wgdlel, HEA
BAAIE o BAle) B4 BRE $asH €

1. 8 ¥ Radiometry
WA (Extended Source)] 7--(3)(5) £81lse &
o] WA} 2471A] 9] Ajet FARL L2A] FA &
AHRadiant) ¢ t7| T ofaiAlet G wett 517
9 H3EA (Point Source)d] A% E84lae 49 HA
Al71(Radiant Intensity) ¢} 287029 Azl 2 w75}l
oJsle] ks et

1.1 A (Extended Source)oll Chst Radiometry
WAL HAE7)9] 1) skie] AAF1tol et FF9HA
Ho} 29] WAo] 2 BAS Wi, TeiAd, dedAzt



Ao FplEks o] &8 BARF AS 2w A7 59

s EAR] % (Radiant Flux, Radiance)
L, [Watt/srm®] st 9919429 A7) (Radiant
Intensity) 7, [ Watt/sr]
T qlen, A7) HeE7

=AXL, 9 #oz #39A&
| =2 A 2413 %= (Radiant Flux)&

A
¢rcv = L ><A X Tatm R12 ’ O]Eq
B Aze o YAk
341

U EEEERS!

A7 AsE B4 WA A0 =
7, Tatme t7] £2H&, R1& &
BT

4 {E 'R' Qkﬂii

Extended source E:ES

T2 1. HEXo|| Chst AT
Fig. 1. Radiant Flux of extended source

b HE719) AE Wl 293 AR EE
AO
¢, =L XA, X T, X ?xm 6))

1
7V g1, 227 1) g4 EARes

A, A,
XTOXI (2)

1 3

(rbd = Le ><As X Tatm

o714 Solid angle®] H]&o] wi$ Zrpa,

A, 4 Ry
3, A, ——><A da-1=1
R Ry R}
0 R}
Lo XA X T, X —XA,; X
¢d t 12 d R;AS
AO
=1L, ><Tatm><7'0><Ad><—2

(3
A obdlg ol YepE 4 gl

V=G R()\)XL X Ty X 7o X Ay @

7} .
weh WEAe] 25

ZEA 5= BA0 WA} A7}

#e] Azle Al 224 F2] Radiancest th71%F2}

JEe et

(6]l <lsiMgt <

S | ra
ParS
AL Hh= 7]
Exitance
DI - radiance irradiance(SAFEE)
— 1 - —
— - =
< luminance lluminance(2&=w)
O3 2. SAEE & WExET
Fig. 2. irradiance & llluminance
1.2 M3A (Point Source)ol CHE Radiometry
IBEEE--
L
1 -
I I =
fmmed o oE A=y 10 Fa

HE71 1M g2

‘{msé’Jl.’ i P
Point source
(objectspace)

T2 3. HEHo]| chst AP |
Fig. 3. Radiant Intensity of point source

MEA(T)9] B3N EAM71=

A¢e = [LeAs + Lb (ADAS_ As)] - Lb(ADAS)
: Radiant Flux Difference
=(L,— L) <A, =AL, <A, (5)
A,
ANg;= AL XA X Ty X —5 X1 (6)
R
A% Wo] =23 Radiant Flux
427) 29 AL ollsh o] ek % ik
A2 0
AV= Ry X AL, X Ay X Ty X —
Al R

X PVFX 1ydA
(Point Visibility Factor ¥+3¥ 44]) (7)



60 Journal of The Korea Society of Computer and Information April 2015

V = f(Lin)
V(Held ozt F=)

V= al+b

LTy Lx (estimate) LﬂZ)

T2 5. AR AS & 2dRfeke
Fig. 5. Modeling of linear functions

Lin (Radiance)

E_Hlal

7F €t

b HFEAo £ FE 29| Radiant Intensity
9} 49| Radiant Intensity} £27119] Az, t7]1%2}
o oallr] JaFs W=t} (6)(7)(8)

(5)ole} o] 21(4) 8} F21(T)olA & & U=e] HE
Ao} A4 BT AQM A&7 F8Ms= Ay T4
2 2 F vk 28BE HoM el d5H oY
EH o] BA7E BAZ R FEsd sivekel 4 7H )
A Agg Fg3h= o] 7ksslitt

ﬂ,ﬂtﬂ J.xq_,] ANGTE 24 g Fg=vion Bxaa
7} A EA < E/\]'o =5 %7@‘3}04 2]
A #49] A5

. SARE A F ghot

ﬂﬂ* Fiete] 54 4 AN BEEE AUAE 4
Aoz A KatH, 1 A 7}“113}-4 EA(F,
A7t 2Z7] Responsivity )l weh A&d 4= &
T AelAA €. o]l Fhrgke] EAJo g olale] A }
A%, wASL, FETVE AR S UES WY
Azspl et

b wAoR wA BA Aw( W/ srem®) AZF
o} 71 @A 3L IFOVE )& 0}04 FAe] WAS

o&i—L}.l?iF

X m1o 2 He oS?L
&

AR ROV 4 55 Folo] BuAL FHaT A
0 441 A1 AT SRS BN ool
o B4 Al AR Aole] HRAS Fa e

Le =¢,B(T;)+ (1

V = f(Lin)

VEERELTE-SNE

Lx (estimate)
Lin (Radiance)

TR 4. mel FlOIRIE AIBEH AR A ol U 52

Fig. 4. Measuring of Radiant intensity output using IR
camera

714 €, WAHAIS (emissivity) & o/d& E2nj]
BY v 10] "ok B2 EYuitE AEE JEES
2 oA Egnit) s oA (EE 2go] vi)
=il o)Al Eduitietn 7Pgsta xdgitt.

Eduits olgsl]  AHd  gie]
Radiance(W/sr cm2) ¢} A4 7hrgte] &84l 9le
A FFE F4 st 29 sz ATE o
Ag7t BAlmd Alg7t dt ol BEARRS s AS
371 lelAl IR 7hlete] 71 71 & shdel NUC (Non
Uniformity Correction) 7l5% sk ¥ A&71<]
Raw &89 o|83t} NUC 7|55 38 & 4F 1E7]
7 GAol| Gain¥ Offsete] tal# A4l Fvgke] &=4l
SOl gj3o] LAsle] FLd BAL AFE 7T 4 glon,
old 7A-¢- A& Al AlSe] @A drh

lo

F

il

e

o 42

.l

ne
]
ot
5
o
e
o

QAts magel] Aald Hae 280 S HolE

a8
= 2a9ep] A LIS Gaim 9 Offsel
& oo} gt mdY B A4E o83

o] that o4¥E Radiance(Lx(estimate))

Ex B
[Vx(output))



Ao FplEE o] &3 BARE A5 2wy A7 61

£ 293 4 4

Vg £ 2% tist Aejd siugke] &8s o
EMIY, Teee 2819 255 e, L(Tegp)e 1L &
Fulr]o] L& w2 Radiance® WERATE

VBB == aL(TBB)-‘rb

1 b
L(TBB) = EVBB_ E

me) @=L, 0=— 27t uny
a a

7|4 GE Gain, Ot Offset& 2n|shH,
Offset= 78t darsdrz 2dy & 4 9t}

Gain¥}

V,=aL(T,)+b
V,=aL(T,)+b
V,— Vy=a(L(T))— L(Ty))

. V1_V2
0TI - (D)
b=V, —aL(T})
1 b ]
95 G=—, O=— " o e, oelsh e
a a
4% 98 % gt
1 Vi—=T1,
G=—= 9)
a L(T))—L(Ty)
V,—aL(T)) 1%
o=—2to_ 1 Y= (1) —
a a a
(10)

Aleka, 1 F7F vlojERt Abggit
A A& Ao 7l (IWREE  Integration

273

While Readout 22)2] 259 &2 ojzfje} it}

—#— AV [Ff#1.5, 4ms)
B 1.098= 1V (F/#1.5, 1ms)

10
054
084 D82
069 0:70
057 F 060
05 o

6
0.37 103?'43

DDi

-30-25-20-15-10 -5 @ 5 10 15 20 25 30 35 40 45 50 55 60 65 70

O% 6. SAR AR = DRfE 222
Fig. 6. Modeling of higher order functions

1. FARE AS

A8 & BRI A8l Al SR EAMAD S 3
Al gefslior st T EARE AlE FE F A
9 g BEES Vve R Jluet MR 2 BAL
AZ 2 BAS slen, A Jlrae] A e &5
AFEA0] BE T2y wjiel] g3 A5 Hdte] o] o
o] FhllgtE ARgIIT) HEg BAAIS AME Fleetel
Afeke olgfiel o, olu D7MEle] AS E=g 1E
(frame rate$} AFAIZh et 22 FHlefellE A% ghell
e BALAZI7F WA E Ads Fdsiny. E=e EA)
(Target, Artillery, Missile 5)¢] £4°] 11295 3Ils}
of FAM Tt AMEslE e, 4 Fivet UE FEE
A geiet, 3k JRAE HAe) sl m2EAol B

HEE AR,




62 Journal of The Korea Society of Computer and Information April 2015

E 1. SAHES Fioiet Al
Table 1. Camera Spec.

T Az} B7 o2t C7 izt D72t
s 3.5~5um | 3.5~bum | 3.5~6um | 3.5~5um
R InSb InSb InSb InSb
S| 30um 30um 30um 30um
iy ND 2% NA 60% ND 2%
Frame 169 | 150
rate 328Hz 600Hz 178Hz He He
S
/X?I;.:P 15us 50us 3us lg ZS
1.1 AJIOIRHE 0|3t Bt A5 o S 24

15000 T T T TSeRC— 808 e—) T00°C
tanoe G
‘,." H
10000} : .
o
5000 -
/0‘2“3'0 : :
g --_s:l_"tf“‘f'i"'C i i i i
£ 10 0 =00 70 500 500 700

Temp[C]

g 7. AR BT £ &4
Fig. 7. A Camera-temperature output characteristics

A T APk Abgelel Beluln 2w Tl

a8 7L
=8 EAS ve 1=ZE Fe A B2

—B0°C - ine F00°C

feooc

Gray Level

e : ; ;
0 0529 0.1568 0.2639 0.3973

Radiancelw/sr cm?]

A8k

& 13]1“01]"1 Bo] shete] B/del webd xR
EA BRA f877F 9 Faggte] EAsle] f87
EAlarg el ARg-gitt.

a7 82 AZMEE ARgste] Buit] SAMZE i
Zte] &9 A4S Ve 292 F& A RES fET
o=

)@

5 100
200 300
400

T8 9. A7t 2 A
Fig. 9. A camera of temperature image

A7plERE AHgste] Eeuie] 2= Fhete]

=
W NS el Aom 29 A 7 39 LEH DA

B
=
a

10000 pi -

Gray Level

6000 f --

4000 f--

2000

ng]nman 0103

i I
0.0348 0.0823

T2l 8. AZIE FAMP Y &2 M
Fig. 8. A camera radiation intensity per output
characteristics

Radiance[w/sr cm2|
12! 10. AZiHiE RETI0 Cist SAMPD |2 E215d
Fig. 10. Output characteristics of A camera, the effective

range radiation intensity



Ao FplEks o] &8 BARF AS 2w A7 63

Yepar,
a9 102 A7 &8 F FE77H(50°C~400°C)
o vhak BA 22 S4S e Rolt,

1.2 B7IHIEHE ofZet ZARE AIF & S8 =4

Gray Level

2000 '“‘“'""5“""7"‘“:'“'““‘“'i'"““‘"'3’““""'“%“""““‘

00 500 600 700 800 00 999
Temp[C]

2 1. B7leEH 2 £ EM
Fig. 11. B Camera-temperature output characteristics

ag 112 Brbleke AHgste] Hepulke) e el
Y 54S e adIE Be A4 ¥EE REFIOR

¥ el o] Alelel A Wl

q

(e}
£954 Tfow FETL R FA700 A vﬁ%
Z

ZF
12000 T T
i i apC

10000 |- ---- 4
i 6000 b fooaiee i ]

E L
o ,,Aj/mi‘c ‘ i
2000 |- i /-bw"c ﬁ,“...‘““ ..

crsm"c
&
00828.15688 0.2638 03973 05568 0.7398 09417
Radiance[w/sr cm?]

T2 12. B7loiet SAMP | &3 £
Fig. 12. B camera radiation intensity per output
characteristics

a9 12& BrEkE AHEsle] Euit] A7 7

Gray Leval

0.0828.1586 0.2639 CI3I973 05I5& EI.TZIEBB 09:217
Radiance[w/sr cm?]
T2l 13. B7lolet fEFZiol| oSt SAMP Y E=24EN
Fig. 13. Output characteristics of B camera, the effective
range radiation intensity

o9 132 B 2 ¥ fE
(400°C~1000°C)ell thdt B2V &8 545 Uehd
Ao|tt,

1.3 CHEIE oI35t SAIR AIZ & EM &M

Gray Level

Temp[C]

O8 14, ConREt 2 £ M
Fig. 14. C Camera-temperature output characteristics

a9 14% C7MERE ARSele] Eduiy 25 Fhv|gke]
&9 545 vEl a9 ZE e A BEs fEieR
AR sant.
—“& TN HRo] Fluete] EAel| whebx 2EER
54 FaolA fEE B FEFe] EAlsl fEF

N{N



64 Journal of The Korea Society of Computer and Information April 2015

g Batagel
C7hete] 54 efaid
7kssitt.

FE Q9T FETUOR 4]

Gray Level

|
0.5568

P i
078 1560 0253 03973

Radiance[w/sr :m’l

i i
0.73% 0.9417

2] 15, CIluE} 2AMp | 524 £

= =7
Fig. 15. C camera radiation intensity per output
characteristics

a3 15 CEkE ALesl] Badlul] EA7E S
E‘H 28 EAS Jepd aglzs Be A BES o517t
o= ARt

B%%?“é"siém

.ii.\__;fmt ................... -

i i
0.0348 0.0829

Radiancefw/sr cm?]
J8l 16. ColuREt RETI0l TSt SAMP |H E245Y
Fig. 16. Output characteristics of C camera, the effective
range radiation intensity

L |
E.UMB 00103

a3 162 C7ME] 28 5 FE7H100°C~400°C)
o vl BAAE 22 S4E el Rolo).

ARggT) CrlERs AA AS 7 F

9 500°C

30
Temp[C]

21 17. D7HREK41) 2 £HEN
Fig. 17. D Camera(#1) temperature output characteristics

a3 17 D7MEH#]) & AHesle] £

THEH 9 548 Ueid a2z FL 4
E;S]E}'AA

£ Og|zoa] Bl Jhiele] B4 weta 2R

5 FRAM frETt g

e SAtag ol ARSI

w2 7}
FET

o 7

==}
T

RaTle] EAde] fET

Edy

0.0345 0.0829
Radiancefw/sr cm?]
121 18. D7HHEK#1) AP £HEN
Fig. 18. D camera(#1) radiation intensity per output
characteristics
7% 182 D7Plek(#]) & AHg3le] Helt] BAp /)
Felete] &2 54 el TRlIE Be 4 RES fE

Frow AP,



Ao FplEks o] &8 BARF A 2w A7 65

Gray Level

P

D48
Radiance[w/sr cmz|
T2 19. DFHeRK#1) FETI0I TS AP [ 245y
Fig. 19. Output characteristics of D camera(#1), the
effective range radiation intensity

a4 195 D/MiEGEDe 2 F iy
(50°C~300°C)ell thet EApA71E 29 54 vehd A
=g

1.5 D7IoEH#2)E o|8e SAR AIE | Sd 24

900°C

Gray Level

T2 20. DIlolek#2) 2T S2EN
Fig. 20. D Camera(#2) temperature output characteristics

a7 208 D7MEH#2) B ARl Eeuly e 7}
valel 8 545 ekl Jg=Ze 2 4 2RSS faT
7ro 7 AR5t
£ O Zojx HRo] sl Ao wex exEa
HEA RN fat 2 FETRbo] EAlsle) fET
Balagel A3, D7k (#2) € AA AlS 3t
= D7Iele] B4 <el He 99 faTte 4%
| 7Fs3iet.

g

=9
2

gl

o

<]

16000

16000 -

14000 -

12000 -

10000 -

Gray Level

2000 [1 800+ :
e i
01588 0.2639 03973

Radiancefwisr cm2]

Jg 21. D7IoEi#2) SAMPD Y &5
Fig. 21. D camera(#2) radiation intensity per output
characteristics

| i
10,5568 07338

a9 212 D7IEH#2) & AHSslol EEiult] A7
7o) &8 E4S Ul agiEe Bo A REo. o7
F2ro g Asigint.

Gray Level

i i i
0.1568 0.2639 0.3973

Radiance[wisr cm?]
O% 22, D7IHEK#2) FETO| Chst AP | Z2EM
Fig. 22. Output characteristics of D camera(#2), the
effective range radiation intensity

ad 225 D7Mlg#2)el =¥ & fETRE
(100°C~700°C) el gk EAMI7IE &2 54& vehd 2
ot

2 =M AS 2 0F
£ 251 20] 2 Aplhd A5 LT 3 HELETNE
Sakn 1 FELE P HE FERAMZIE T,
g5 LTt 3 AU FEDEND 4950l
B, LEY 4419 2200] JoA 9h) 7L FEFUCE



66 Journal of The Korea Society of Computer and Information April 2015

Ao, zt el
sFact.

olgf ®20 Hxo] 7 FMet H 2 FELE F7lo] &R
P, AMEAZL AlSstaAt she F310] Sl wepx] 7
s gejsto] Ssteiof dith. 18 2400 Bo] AlEE A
H2 BARIE S48 Sl - splete Azt
(50°C~400°C : ¥ 259 31X a=)et B
(400°C~1000°C : 19 259] wzta Je) )& Mg e &
Jon, erde =% © EX9 fEEAANE Ve R
EAo] EA(EAM7])E Ttetsle] R &80 7Fssith.
& &9, 4% AN (7 FH=E 5Y) A (Target,
Artillery, Missile )& B4 & 4% 2} E4)7} Artillery
A MissileIAE EAMI7] 3he 23ko s £/ 5 912
o Artillery=olA % ojd £79] Artlllery A& 25 &
g ook g FLE shlete] AeE A el mE EAL
A71] Aol & A ’5}“5} D7IEke] 7% Frame rate<}
HEAIE 24 & Aol = SAR7] 3 fETRIo] WA
He AS Gl 5 vk wEA FFoE FUT SA

S B33l Aald Fhiet Bz dAo] wi¢ Fede €
o

FEEAAZ = A Fete]

2. SAHIEE FioEt 8 RERT Y RESAMPI
Table 2. Each camera for measuring the effective
temperature range and radiation intensity effective range.

I S Oé?gggs;
Bl | | e asar
OREl | o | aope o0
Dololeian) | o) e )
Dololee2) | o) o0 e

a9l 232 7} FhEt ¥ fERr] e 25 w2 &
AAZIE a2 Uepd e R APt (sHe4), B
g} (W), coplE (254, D7ER#D) (224), D
FHllEk(#2) (FA) o2 JepfigleoH, EAMY] A5 7}
2tz J8E A, B 7l WA HFe 2 BAISIT

% o1 (1] [E) [T 05 06 o7 (7] o8 1

Radancefus o)
T8 23, BAVIES Jiolet ¥ RERE T MY,

F2b MA Ol sk AR MY

2o X
Fig. 23. Each camera for measuring the effective
temperature range setting, set the effective radiation
intensity range and function coefficients

REZAMP

Iv. 2 E

B =M 24 el F5 R ARk e 59
T WMo g /8 2% 7 2 F8 EAAVIE ARdhe ”o
o] &3le] HFE =L intensityE sl w4
ELUJ], Nzﬂ ﬁq_a EEHE og Ak
EAL A719} oflUR] B d S
ERIBIA. ol Ao oz N 1A
%E]Zjl °1]L17\]9} EA4E B98¢ e 712t 2 on)e

ol
AA
A} A7) % vite HAel

T 5 9L

o} &3 ®4 EA42] 83 intensityE AT & vk
ne /‘15%‘:1 B8R ohs 34 TR ZHE RS 4
PSS 2fuigit},

O R wRod ANR A9 94e Az tE 54
I Bl At Boll g o2 BAle] 54 24
she o)) wheel, A=o) elelE A58 A% 719
$7¢) F5o] W) ol Flet Alzwe] AR WAL
5 B A Fol FET olEg 45, BHY
glom, A&Hoz A7E Fa Wha g, E3, 2
T A%E Jlew BAZ YHen ER) A 94 A
89] S FEBAGOR, F AU 2 494 94

718k &A1) /57 A]A

T

Slof] 482 Agold)

REFERENCES

(1) H. S. Kim, Y. K. Yang and Y. C. .Park, The
Measurement and Application of the Minimum



A94 el ol 88 ¥4}

ol
B
R\
)
Rl
o
re
-
(o)}
3

(2]

Detectable Irradiance for the Infrared Point o X & 9N

Source Detection System. Korean Journal of
1 =5
Optics and Photonics, Volume 22, Number 1, q d&=

’

February 2011 1998 exieuie
ARyt St
20034: Zs|digtn
AR AL
A B
Bl A ]
Al A AEATY

e
J. H. Kim, J. H. Jeong, J. J. Seo, J. M. Lee )
and Y. S. .Moon, Target geolocation Method “"‘
Using Target Detection in Infrared Images.

r_%{i

Journal of Korean Society of Computer
Information Volume 20, Number 03 March 2015

Donald C. O’shea, Elements of Modern Optical ;rN Bok: AN/
Design (John Siley & Sons, Canada, 1985), pp. BARIA] 28]
87-106.

Email : junho.jeong@samsung.com
J. M. Lloyd. THERMAL IMAGING SYSTEMS

Optical Physics and Engineering (Plenum
Press, New York 1975), pp.18-30.
Y. K. Yang, J. E. Kim and B. H. Lee, Setting

an Initial Validation Gate based on Signal

2
2001: Bgehetn
HAAI: FEA,
2003: gk
AR A,
2008: A<yehetn
AFE TS B
2008: Ayehekn

WAE Qelefd

Intensity for Target Tracking in IR Image
Sequences. Journal of the KIMST Vol. 17, No.
1, pp.105-114, February 2014

Gerald C. Holst, Electro-Optical Imaging
System Performance, SPIE, 2008. pp. 40-60 SWATE upApE el
P. R. Minarik, F. R. Seiter, D. L. Bohlin, S. S. A e AaTel

Yoo, and J. J. Kramer, Efficient Calculation of PAlEok 753 olAkle] Elol
HEok , Q)

i

Ensquared Energy in an Imaging System, USPC
Class 382103 (2008).

J. H. Kim, B. J. Choi, S. W. Chun, J. M. Lee
and Y. S. .Moon, The Target Detection and
Classification Method Using SURF Feature
Points and Image Displacement in infrared

Email : jaehyup.kim@samsung.com

Images. Journal of The Korean Society of
Computer Information Volume 19, Number 11
November 2014



