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ABSTRACT

The smart weapon system is a new weapon system of the future battlefield environment as a
miniature guided weapon that performs precision strike missions through terminal phase
guidance. However, it has small coverage to guide due to its low maneuverability because the
smart weapon is controlled by using actuator of piezoelectric drive type due to the structural
limitations. In this paper, we propose a firing data calculation algorithm under non-standard
conditions to increase the effectiveness of the smart weapon. The proposed algorithm calculates
firing data under non-standard conditions by calibrating firing data under standard conditions
using information acquired in battlefield environments. The performance of the proposed

algorithm is verified by numerical simulations under various conditions.
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Fig. 1. Operational concept of smart weapon
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Displacement amplification
lever-arm

Fig. 2. Structure of PZT stack actuator with
lever-arm[10]
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Fig. 5. Firing data with standard condition
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Fig. 6. Firing data with target moving in cross
range direction (Elevation)
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Fig. 7. Firing data with target moving in cross
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Firing Data with Target Moving in Range Dir
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Fig. 8. Firing data with target moving in range
direction (Elevation)
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Fig. 10. Firing data with wind in cross range
direction (Azimuth)
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Firing Data with Wind in Range Dir
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Firing Data with Altitude Difference
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AHAAH Y ME dHEF

B =EolA Adkstes g4 Zn AR AHE
duEFe dA 7 AAAY BAAE o] 83t
H ZExACAAL] AAAL S =Ests L
2 Fig. 133 Zoh AAAd A= dugFe 49
o 2e Aot B3E= Aol AMFH SREY &%

oF B, nigte] S5 B, A&
Tk ExE Abolo AAYE o8 EEXCNA
o] AAAY 0,5 7L F deH, A TI BA
Aol HEE9 o)F, ute, 1k Aol e JRE
st ARAAD BAGA Al At AOWR,
Ao, N, 5 T F Atk HFHoE ¥ =

2700 A8 AAAL L A (7)F o] 7 F ;,lt}.

0 on—sta = Osiat DO+ A0+ A6, @)
Ynon—sta = Dot A ye
2.3.1 AHAEME MFE L2|E AlE8 oM
AkR v FFx AHAAY AE dudgE A
XS Fds7] Hdl 30032 HEE AJEYolAES
Bl gHeoxs AT 4%5% T57] dE&S
Mt F5719 2EE IFIET w, =40rad/s,
W% (=08, Aol W W7 5deg® M AT
AlEdold =& 9 Table 13 o] AHAE,
Bwgo off, vy, wE Aold td FEREES
ZEs AAsknh. BA7] A= 500mE 7HY

Firing Data with
Standard condition

Lo,

Target Moving Al Firing Data with ‘Agrm Wind
Compensation N2 Non-std condition ‘AWWC Compensation

TAHH

Altitude difference
Compensation

Fig. 13. Proposed firing data calculation algorithm

Table 1. Non-standard condition for simulation
Condition Range
Range U(800m, 1300m)

Altitude difference U(-100m, 100m)

Target speed(Range-dir) U(=10m, 10m)
Target speed(Cross-range—dir) U(=10m, 10m)
Wind speed(Range—dir) U(=10m, 10m)
Wind speed(Cross-range-dir) U(=10m, 10m)
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Fig. 14. Result(standard condition & no guidance)
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Table 2. Comparison of simulation time

Proposed Gradient
Algorithm method
9 Algorithm
Numbe.r of 300
simulations
Total time 34.949 sec 591.566 sec
Average time 0.116 sec 1.971 sec
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