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Jpwy + Jpwssin g + Jpwowy cos qgo = T (1)

(IC + ID)C;}Q — JDW1W4 COS g2 — lez COS g2 SiHQQ = T2
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(JQ + Ji sin2 QQ)LU4 + Jpwi sin g + Jpwiws cos g2 (3)
+J1wowy sin? 2q5 =0
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Ip,Jp : Rotorl OEMEE—A > b [kg - m?]

Io, Jo, K : Gimbal2 OIEMEE — % > | [kg - m?]

Kp, K4 :Gimbal3, Gimbal4 OEME— 2 > b [kg - m?]
Ji=Jc+Jp—Kc—1Ip, Jo=Ka+Kp+Kc+1Ip
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Rotorl 0.0455 | 0.0002983w; 0.0456
Gimbal2(IE[H¥z) 0.0134 | 0.0102505w3 0.0135
Gimbal2 (¥ [H]¥z) 0.0506 | 0.0543675ws 0.0508
Gimbal4 0.0308 | 0.0009627w, 0.0319
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2 friction model 3 Ex. attenuation
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Zoe = Ty — Ty, Tge = Tz — Ty (9)
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(12)

UEDBsNIZANEZHAWC ML Ty, Ty #8425 &
I A

(i5f g + Guiiet + Gisz + Goo + G3&a) /23 —

T, =
ps3
(13)
T {Ic + IpHis + (k2 — Dage — (k+ Hy)& — pr )
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BB 2(0) =[0 75 0000007, fEA#LEE (15)(16)
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w/18 (t < 4)
&t = { —7r/36(sin(nt/4 —7/2) —1)(4 <t < ) (15)
7 ) 72(sin(nt/2 — Tr/2) + 3) + 7/18 (8 < t)
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0
= { —1/2(sin(nt/4 —7/2) — 1)
1 (8<i)

(4<t<8) (16)
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k1 =5, ko = 0.01, ks = 0.04
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