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Abstract: The overseas turret-type electro optical (EO) targeting pods have been subdivided into different
generations, therefore, the main technical characteristics of typical third-generation pods have been intro-
duced. Four different evaluation criteria for measuring their integration degree have been defined : the ratio
of the aperture of the optical aperture to the diameter of the turret, the cube of the aperture of the optical
aperture to the weight of the system, the cube of the diameter of the pod to the weight of the system, and
the ratio of the weight of the payload to the weight of the system, so as to achieve the quantitative evalua-
tion of the functional density or technological level of the EO targeting pods of similar performances at the
macroscopic level. The development status of typical equipment is introduced, focusing on the corpora-
tions of typical products such as the American MTS-B pod, Turkish ASELFILIR350 pod and the subse-
quent ASELFLIR400/500, Canadian MX-15D pod, French EUROFLIR410 pod and German ARGOS
II HDT, etc., and their respective technical styles, characteristics and core payloads are introduced. A
forward design evaluation verifies the performance of MTS-B front telescope system and ASELFLIR350

turret's optical payload. Several assimilated technical features of modern EO targeting pods are summa-

7 B 88 :2024-04-17; 1&4T H #5 : 2024-05-22.
HEWA - E TR P 5T B B4 %4 (No. YZIILX2020001)



5516 M z

S, 25« [ M B SO0 R I I NG B R K e A 2475

rized: the optical-mechanical architecture of multi-band common aperture catadiopatric main system -+

side-axis small aperture sub-systems is gaining consensus; the laser detection technology of multiple wave-

lengths is increasingly inclined to the direction of active optics; composite-axis control technology based on

the combination of multi-axis, multi-frame platforms and fast steering mirrors (FSM) is gaining populari-

ty; the enhancement of target detail areas is acquiring more attention, and multi-band image fusion infor-

mation processing technology is becoming more and more important.

Key words: EO targeting turret; multiband common optical aperture; front telescope system; composite

axis control; see spot
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Tab.1 Generational contrast of EO turret technology

1st generation

2nd generation

3rd generation

Typical
. M65 TADS/PNVS&. TSS
equipment
Direct aiming (DA) wired guid-
Weapon sys-
ance, 3. 75 km range, such as
tem .
TOW missile
> Low precision gyro stabilized
Servo stabili-

frame platform, stabilization pre- lized frame platform, stabili-

zation system o
cision ~100 prad

EO/IR imaging-+lamp pump la- EO/IR imaging +DPL laser

Direct aiming SAL guid-
ance, 8 km range, such as

Hellfire missile

zation precision ~50 prad

MTS & MX&Euroflir

SAL/image/multimode composite guid-
ance, direct/ NLOS,8~16 km or more
range, such as Hellfire, JAGM

Medium precision gyro stabi- Medium precision gyro stabilized frame

platform+FSM, stabilization preci-
sion <5 prad
Multi-wavelength EO/IR imaging
+DPL &. OPO laser rangefinder+ laser

illumination

rangefinder

320X 256 array MWIR or

=640X 512 array MWIR+HD TV +
LLTV +SWIR imaging

128X 1 LWIR scanning im-

aging+PAL format TV

Large/ultra large scale digital circuits

Payload .
ser rangefinder
Imaging de- - .
LWIR and TV scanning imaging
tector
Electronic Small scale analog-to digital hy-  Medium scale analog-to digi-
system brid circuits

tal hybrid circuits
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Fig.1 CONFIGS low-light-level television sight device
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Fig.2 AN/AAQ-5 passive IR targeting turret
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K3 AH-1S ELTHHLELE 11 M65 i it
Fig. 3 MG65 turret installed on the AH-1S nose
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Fig.6 MTS-A(left) and MTS-B turret(right)

TE A T B 555 DU AR /IS s B0 R 23 S A A 20 2
AR/ A, 3~5 prad (98 E K B LT
AN PP T AF 3 T 52 i 4 ) R e O R 2 R

9% 5l 14 Al R AR e 2 K L R R 4 BN TR
BRI P (/6 prad) 5 24, 38 3 FSM S 155 8L
B A2 B PR AD T 5 AL 41 43 T SR A O B R
X s SR 06 M T B G T B RE 1 L 6 R G H
S 3L FLAR R DN e BEA AL, 9 B I R 3 3
7, LA E [0 241 X RE 1 AR i BE PO RE B A
fE 1 (LB 7 (9 RIS-HEL #0006 2 2% 19 0% 35 17
ar ), LR 4ot iE il ik

6 HUE [l A%

Fig. 7 RIS-HEL Beam director system of vehicle mount-

ed Laser weapon based on MTS-B turret
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Tab.2 Ratio of optical aperture to turret diameter for typ-

ical EO turret
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Tab.3 Ratio of optical aperture and weight for typical

EO turret
ASELFLIR EUROFLIR
MTS-B MX-15D
: 410
d 291 220 160 130
w 116 55 51.4 45
K,=d'/W 2.1X10° 1.94X10° 7.9X10" 5.4X10’

F3PMTS-BRILHEI K, XJETH A, H
HE 2% M ASELFLIR350 2% FE A K, i 4R 4%
R MX-15D X i H i it EUROFLIR410
R b, 560 LAY HES — 2
3.3 ppELt

1L 25 £ 0 R B D BE AN TR A A RT RE i
BCVE B A o O 22 o bl An = s KOs A ML
18T — 1 o R X o0 B R R R BEOK e L
K FOGE L K8k TR (B 3 8 22 41 55 1% 38 ]
mie, RATEZE R ZHOLE RS, ALK
FEIFARE T2 K, K%, Hitx Bl A
TH =DM EREK, MR ERD S
o W REE R . K, AN 37 5 bR Bk
LV LD BORE BRI E, K, 0%
L H

D
KFW. (3)

DL R AR E L K, Nk 4 FR .

F 4 iEYEfLAR e KA MTS-B A 2R & T i
41 ;{5 ASELFLIR350 5 H Xt b5 7 i i 2 K MX-

F4 HBXEFRBHMREL
Tab.4 Ratio of turret diamter to turret weight for typical

EO turret
ASELFLIR EUROFLIR
MTS-B MX-15D
410
612 D 558 427 419 410
MEW 116 55 51.4 45

K,=D’/W1.49X10° 1.42X10° 1.43Xx10° 1.53X10°

DS
15D :%Wﬁﬁz LT BT AYOEAE Lo K, /i
LR E T E ;MTS-B 5 EUROFLIR410 #H b, 5
%E@%Lbﬁﬁ%,i?ﬁﬁ'ﬁﬁﬁw KRG K, B

AN AR LSRR R G M R, L AN nT D O i 22
AR FERAML N 75X KA i = il Bk B R A T
R AR /N W 37 1B 20 A1 A5 0 G T 06 B4R
(See spot) o il 1 it T H K, AT LA & B o 45
15 K J8S7 A $ 2 4 205K ZhRe i, H K/ /K,
FH2ZEARZ 45 WIR 2 23 (8] 1 K AR A/ N 8 7] LA
R K Ko
3.4 HEL

i £ I B 5 DU AN 48 A5 R B L K, BT
fiE i w 5 0E WHLR:

w

M T 6= & e Rk, Hae AR A
REEMTELSKIES S rERES R4
BEMIEIEARN 1 (2~3) . HAE KK %
VRIS SR G R RV A ]
SR B A R RN R ERORS RE 5 OR /N R 9
A2 ] & PV-LAB 2w #2446 1938 F PV-18 fdl
MR Fa o F A, B2 Y 9460 mm, F 5 H Y
32 kg, HoAT R 38407 6 Hl Oy 23 kg (LAY ) ~45 kg
(Fe KD, HEMEEAE 1:(1.7~2.4) Z 8 . Y4
SR B KB AT I 5 23 52 ) 2l 25 90 RN 45 3 A
i, 0B TR & . S4B R S NI
BB R L BN R AR (EE A0 9400 mm DL R ) Al iE
RIS 25 4 T a0 o B, TSR R R ik R
G MR SRR R IR S R AR AR B A
NEEE i iy
3.5 CEAXfEE

VU A 2R A X e R S TR, AR,
MTS-B 7E 0] 3k 15 8 L) = A PE M br ofE 5 85 T
B No. 1 — " No. 2,451 %455 ;
ASELFLIR350 W /5 % 7 P 4~ No. 2 —> No. 4,
i 1S 8B s MX-15D HE & % =, EU-
ROFLIR410 HF & # K . BR T ASELFLIR350 52
B A, Al = A A A E B T 3 0 0y
HEF o



5516 M z

S, 25« [ M B SO0 R I I NG B R K e A 2481

R5 AZKERMERENEZEESXIL

Tab.5 Comprehensive comparision of integration degree of typical EO turret
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K, _ _
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Fig. 8 Optical systems carried by the basic MTS-B turret
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Fig.9 12X front telescope used by MTS-B turret
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Tab.6 Performance parameters of MTS-B

Parameter indicators Notes

Turret diameter/ weight

Optical aperture

Wavelength

558 mm/116 kg

~¢291 mm Max

TV: 1280X960@0.4~0.7 pm&.0. 6~0. 8 pm
MWIR: 640X480@3. 7~4. 8 pm

TV 4Xe-zoom;
MWIR 2 X e-zoom

B 347X 45°/17°X 22°
FOV H.5.7°X7.67/2.8°X3.7°
75,0, 47°X 0. 63°(IR) /0. 23°X 0. 31°(TV)&.0. 08" X 0. 11°(TV)
1.57 ym ESLRF

Laser system

MWIR EFL=873 mm@F#
3 & 1746 mm@F=6

LRF>30 km
Designator™12 km

1. 064 pm Designator

0. 86 um L TM/ illumiator

Servo system
Line-of-sight stabilization

AZ/EL slew

<5 prad
360" X N/+40°~—135°

2 Axis inner&.2 Axis outer

s N L o o o Pl 1 SO T =
TC RGN E 10 s, OR RS 12X, Fe KaE e 1
2 291 mm I 52 bR 042 B KR 5 29 320 mm

(a) JeE&
(a) Layout
10—
0.9 N
0.8
0.7
Bos
Z0s
=
204
IFFRACTION LI VAV] Y
%0‘3 L {D«)Aooo,o.oom DEG ;ﬁ?ﬂfﬁ' \IHGHT
0 { (0.50:020)DEG |70 0nM 1
27 § (0.60.-0.400) DEG | 35,0 NM 1
0.1 1 (0.70.-0.60) DEG |565.0NM 1
} (1.00-0.800) DEG 486.0NM 1 \
25.00 50.00 75.00 100.00
SPATIAL FREQUENCY(CYCLES/MM)
(b) MTFH £
(b) MTF curve

BI10 Al B BT HOLH & MTF ik
Fig. 10 Front telescope layout and MTF curve
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Fig. 11 MTS-C turret for missile warning
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Fig. 12 ASELFLIR 350 turret
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%7 ASELFLIR350 1688
Tab.7 Performance parameters of ASELFLIR350

Parameter indicators Notes

Turret diameter/ weight
Max optical aperture
MWIR
Day TV camera
LL-NIR camera

427 mm/55 kg+5%
©220 mm
640X 512@0.5°/0.9°/3.2°/7.2°/15.2°/30°
4096 2 880@0. 5°/0. 9°€.3. 2°~30°
800X 600@0. 5°/0.9°/3.2°/5.5°/15. 2°/30°

6 FOVs
Horizontal

6 FOVs

1. 064 um LRF/Designator
0.808 pm LTM /illuminator

Laser system

Servo system

AZ/EL slew

LRF>35km

2 Axis inner&.2 Axis outer

360" X N/+57°~—105
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5506 BB (14 4 FE R IR R ORI AL 3R L L
AR AT 10 Ix 22 4G 59 06 BF 5% B0 15 W b R
ASELFLIR350 £ 3% F T 800X 600 [ [4 (1) K A%
JUAR IR BE AR HL (290 F AR AL Ay B0 1/5) 5 4%
W05 35, AR JC 1 4 BE R 29 O 11 prad; #¢
0. 9°7H5 R IT A 43 BE R 298 19. 6 prad s A JGAHL
BT A 20 N % S O E T SR AS O
T 3 B 4 A D) 4 2 A R

FIBE R 1A R R R AR IR R
0 I B RS 24k 1. 064 wm % B L VA R E
11 8 R A N B <22 4= BEBE 5 2R A9 0. 808 pm
s TR B Ot AT IR S8 H b A AR R Y
0.83 pm ¥ 0. 86 pm I BL HOL B KRB i K.
+ HHER T ASELFLIR350 #h ik & J& T 24l R

~F B ASELFLIR 400/500( W&l 13) , 2 %00t
W R S s .

K 13 ASELFLIR400(Z%:) M ASELFLIR 500(47)

Fig. 13 ASELFLIR400 (left) and
(right)

ASELFLIR500

%8 ASELFLIR400/500 1t 88 5 %1
Tab.8 Main parameters of ASELFLIR400/500

ASELFLIR 400

ASELFLIR 500

Turret diameter/ weight 437 mm/57 kg

480 mm/52 kg+5%

Max optical aperture

©220 mm

MWIR
Day TV camera

1024 X 768@1. 4°~27. 4°
1920 X 1080@0. 7°~14. 2°
SWIR 640X 512@1. 6°~29°

12801 024@0.86°/1.3°/4.3°/8.6°/15°/25°
4 096X 2 880@0. 5°/0. 9°-3. 2°~30°
1 280X 1 024@0. 66°~1.1°

1. 064 pm Designator=>30 kmj
1.55 pm ESLRF>20 km;

Laser system

1. 064 pm LRF/Designator: >30 km

0.808 pm LTM /illuminator

Servo system

2 Axis inner&.2 Axis outer

F S G — 10 2 30 km IOG IR BHEE S,
T EHEHAKEERS IR, FE5RERS
WL E O ORI . B8 A R T,
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S5 R R A AR BE | T LR 4 6 b L 1T RE

AL T AR BTN U

% B ASELFLIR350 () &5 # 2 R0 T8
BRES MG A R e, E R G R T
2 2R B R (IR 14~F 15 ftR ) i et
1) d5e K38 G FL AR 28 9220 mm, F) B35 28 4 KL
TR b R B 4R I T 2R BRORN 3% AR R M (R I
Jik 20 A SRR R B dn/dT) ML B AE — 20~
60 CHit B R AT T 6 2= 9k s T 4 22 S AR TR s

() P Ik 21 Ah 5 T (3. 7T~4. 8 pm P BE) A Ik
ZEAMNAR B 18 (0. 95~1. 7 pwm I Bt ) A AT WO /3
LA A% 18 (0. 48~0. 88 pum I B ) 4 1% 16 pR 5L
(MTF) £ 5 K 14(b) ~14(d) i 7~ 19 & IR 2
JUF- VA 78 Ak 5 BT 5 3 D 55 ML P 25 5 M 22 T A

o LRI #6921 41 55 T AR £ R G RN
U 21 40 55 il A8 £5 R G0 d KOk 1 A2 298 55 mm,
HOG /I 2041 3% 2278 45 &R 48 i Kot 0 AR 25 70
mm, 1. 064 pm/1. 57 pm B B #6038 2% & 5t
KL e K 042 2 65 mm, 6 BE IR B2 2% FbR IR 06
KGR R K AR 70 mm. F I R G KA1
RSF25 295 mm, A] i @430 mm BRIA P, 4n & 15
FIi7R o
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Fig. 14 Front catadioptric telescopic system and MTF curves
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Fig. 15 Forward designed optical payload similar to
ASELFLIR350
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Fig. 16 Catadioptric optical system similar to MX-20 tur-
ret's payload showed by Changchun Optotech
o., Ltd
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Fig. 18 MWIR quad FOVs' layout and MTF curve with switchable secondary mirror
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Tab.9 Performance parameters of MX-15D

Parameter indicators Notes
Turret diameter/ weight 419 mm/51. 4 kg
Max optical aperture ¢160 mm
MWIR 1280X1024@1.2°~35.5° Vertical FOV

Day TV camera

LL-TV camera

1080P@]1. 8°~31. 2°

Common aperture optical system

2.4°~40. 8"

Day&LL-TV/SWIR spotter

1080P@ 0. 43°~1. 1°

Common aperture optical system

1. 064 pum Designator

Laser system

1.57 pm ESLRF

LRF range =20 km

0. 86 pm LTM/illuminator

Spot tracker
Servo system

AZ/EL slew

Detect designator laser spot

2 Axis inner&.2 Axis outer

Quadrant detector

Stabilization <5 prad

360" X N/+90°~—120°
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HDT B
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Fig. 19 Euroflird10(left) and ARGOS ITHDT (right)
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Fig. 20 Active laser illumination and target marker

21 Euroflir510( %) #l Euroflir610(47)
Fig. 21 Euroflir510(left) and Euroflir610( right)
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%10 EUROFLIR410f1 ARGOS Il HDT R fig 144 5 %
Tab. 10 Performance parameters of EUROFLIR410 and ARGOS I HDT parameters

EUROFLIR 410

ARGOS Il HDT

Turret diameter/
. 410mm/45 kg
weight
Max optical aperture ~@130 mm

1280X720@1.2°~33.3°
4 X E-zoom

MWIR

19201 080@0. 33°~25°

Day TV camera
4X E-zoom

19201 080@0. 39°

Spotter
4 X E-zoom

640X 512@0. 55°
4 X E-zoom

SWIR camera

1. 064 pm Designator,

449 mm/55 kg+5%

~@170@F#4. 6

1280X1024@/1.1°~36°
E-zoom to 0. 13°

1080P Visible/ NIR dual cameras @1°~20°; E-zoom to 0. 25°,LL-

TV can be used in 40mlux environment

1080P Visible/ NIR dual cameras @0. 42°, E-zoom to 0. 1°

640X 512@<2°

E-zoom to 0. 5°

1. 064 pm@100 mJ Designator; 1. 57 pm ESLRF : >30 km

1.54 pm ESLRF:>20
km
0.83 pm LTM/illuminator

Laser system

0. 808 pm LTM/ illuminator
0.637 pm LTM

Servo system

2 Axis inner&.2 Axis outer

Stabilization ~10 prad

5~10 prad
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