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ABSTRACT

In this paper, we propose a novel method which can be applied to test and verify the stabilization-tracking
performance of Gun/Turret Driving System(GTDS) for Light Armed Helicopter(LAH). In real system, GTDS is
connected to TADS/SMC and drived to aim at the target with 20mm gun. But each equipment is separately

developed during exploratory development stage, so GTDS cannot be tested under real system state. We suggest
new configuration of test system for evaluating the stabilization-tacking performance, in which TADS and SMC are

replaced by vision acquisition unit and processing unit, respectively.
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Fig. 2. Configuration of GTDS
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Table 1. Specification of acquisition unit
22| &= AbQF gl
A100-120km
A= av
e (BASLER)
3% | 1024x1024(1M pixel)
7
(il HAEE 128 Frame/s
A 300g
=7 62x62%56.7mm
= D32x15.6HR4D-YE1
AEFH ..
(Fujinon)
AlA 44'x33'(320) )
al= |2F7A2| 156 ~ 500 mm
35 1.3M Pixel
A 2,700g
=7 224.8%134x114mm




Table 2. Specification of processing unit
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1.73GHz Quad-Core
AEFH Embeded Controller for
PXI Express (NI)

CPU Intel Core i7-820QM

L2 Cache 512 KB x2

L3 Cache 8 MB shared Intel

smart cache

Bandwidth Up to 8GB/s
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Fig. 4. Coordinate definition of turret system

o

9l Fig. 494 B4 Al EH o8 nlgH FAoA %
I ZA A2 9] W 7-;’” 24 A& o] A

01_?’R

z

old et w97t S HE ZAAR ] WE 7, i)
7 FAZA nAIAF FAPAA WEH 4, 2
743 Mo FaTezA e WE L, FEA7HA]
o WE e the¥ 2ol BAF & lon, ol F
o A ABgolE HEE XA FAA7A

WE 9 QAT

1= )]

T T
e Tt C Fe e
A R | A B A |

r,"=|:x, 00 1]T n”:[xf vz 1]T @

olo] IAE wA A EHIE ] Roll/Pitch/Yaw HZ
FP[4x11% AT W9 Z/azt HEe) H4x]]
o]-g3t] F7|stA o 22 IAA o] YT
. 9714, 24 AlE# OBl = Yaw(1))-Pitch(8)-Roll(¢)
© 29| Euler 8-S n#dtyon, We|zhuzseo
2o Mgs aH3Y

H> i) nﬂo

B=T T T TS T T T rf ()

23 1T T E T o) BoEH, o
714 s9} c= sind cos= 2|3} FEIF aos AAH
e 37 gAE 4L, a8la ae IES I
o] N2 W7 IHEF FAES vk

cy -sy 0 cd 0 s 01 0 O Of1 0 0

sy ey 0 w0 1 0 0[|0 cg —s¢ 0|0 1 0 7

0 0 1 0 0 co 0]|0 sg cg 0][0 0 1

0o 0 0 0 0 0 1//0 0 0 1f[0 00 @

4 @) T3t ol Fasbssic

ao ra e e o oy b ¢ T

TOT T = (T T TT) c=lvov, v 1] )
A7) T T T a3t o] FeojHh

a8 7)148k8) A 4177 A65(2014'd 12€) / 789



¢q,. -4, 0 Ollcqg, 0 sq, x| x+x
84 4. 0 O 0 1 0y
0 0 1 0f|-sq, 0 cq, =z z:
0 0 o1l o o0 o 1 1 ©)

9 4 ©F o8l 4 AFS 9 W0zt
FERPE et e 4 (1) L 4 ®)2 Pk

Y B A
q, = sin”! [( )]+ a, where o =tan™ ["zj

vi+vi Y ™
. z0
q@[ :SIH : < _ﬂ7
2 2
Vg +v, g, - ) +(-2)
v, —z¢
where f=tan™ | ———————— ®)
V¢4, TV, 8q, — X,

17t 3AE FA-NA EH7A S A L ol

a e
xc:L:V1'C‘]az+Vz'S‘]az_xe — 89"z, 5 ©)
¢qy ‘
o

3.3.2 Step 2 : FEE FUoIM FioEt F& F
TER|e] HEl(x,y) Al

Fig. 55 FAA T4 7 943 F971

AgE Mitete Mdzelth ¢4 g5

XS B3t JATAlA EAFTAT

H(a/p)ell AGse HA FE 7He8 @k FAl
EXHEA )9 st=ARREe 2

=
st @9 P4 5F Aewste] A2l vyl 9
o] =&

O

3.3.3 Step 3 : AHHEFH g5 At

Step 1914 S5= AlEdolg Aol ute 7ie|2t
ob F33 A=) Fr} Step 204 5" ®HA
TGN At B T ARy ARE
ol gstel A (10)3} 2ol azh g ezt ko] by
354 Aes AN F A

790 / gr=rAt 2 8 7)& 88 A Al17d Al65(2014E 129)

el Y az _ x
05,yor = atan f)’ 0 ror —atan(f) (10)
BY H2IS
i +
FHFUL BEF Y pixel= 5 ZEZ0|(,, ly) O8] Eilpixel Ratio A 4t
+ 7t e pixel +Ratio = (2 H ZE Z0|[mm])/
*ME:8 pixel (25 F4A pincel 5=[pixcel])

L,
Dk

i
ezt 2 ERAR AN

«+ % [mm] = Ratio [mm/pixel]) x  [pixel]
+y [mm] = Ratio [mm/pixel]) x & [pixel]

Fig. 5. Schematic of target distance calculation
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Table 3. Kinematic parameter [mm] g
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o|[0001] | [1075 0 -291.3 177
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Table 4. Simulator Movement (c) Normarized target error(x, y)
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