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Tab. 1 Zeros and poles of the first 10 order modes of unreduced system

FF5 TR i X REARAR / Hz
1,2 —0.027 91954, 111 4i —0. 025 6600. 803 7i 95.620 8
3.4 —0.026 941 012. 495 6i —0. 026 31865. 389 4i 137.731 0
5.6 —0. 035 542 693. 207 3i —0.030 541 163. 298 5i 185. 144 7
7.8 —446. 638 142 802. 036 9i —0. 029 842 466. 201 8i 392,508 2
9,10 446. 588 742 802. 047 9i —0. 035 843 128. 023 8i 497. 840 4
11,12 —0.032 143 732.249 7i —0.029 943 433. 601 7i 546. 474 7
13,14 —0.028 744 320. 792 8i —0. 032 144 129. 538 4i 657.236 5
15,16 —0. 043 644 628. 440 0i —0. 035 144 275. 102 0i 680. 403 6
17,18 —0.043 045 501. 071 1i —0. 038 744 736. 240 6i 753.796 1
19,20 —0. 038 246 140. 878 4i —0. 042 545 544. 957 9i 882. 507 5
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Tab. 2 Zeros and poles of reduced system

5 i s A XA / He
1 —59.818 0 1.2 —0. 025 6£600. 803 7i 95.620 8
2.3 25. 640 14:993. 426 9i 3.4 —0. 026 3-£865. 389 i 137.731 0

4,5 —27. 687 54989. 207 4i 5.6 —0.030 541 163. 298 5i 185.144 7
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Fig. 3 The compare of Bode graph of reduced system and unreduced system
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Modeling and Model Reduction of Intelligent
Paraboloid Truss Antenna

WANG Yong', MA Yun-ling' ,CHEN Bin', SUN Hong-ling’ s ZHANG Pei-qiang®

(1. Department of Automation, USTC, Hefei 230027,China; 2. Department of Mechanics and Mechanical
Engineering, USTC, CAS Key Laboratory of Mechanical Behavior and Design of Material . Hefei 230027 ,China)

Abstract: An intelligent paraboloid truss antenna is designed and its dynamic model is
presented by means of finite element method. The model has a higher order, which brings
a lot of difficulties in our later work of vibration control. Then the high order model was
reduced by the modal aggregation method. The order-reduced results are verified by
comparing the zeros, poles and outputs curves before and after the order reduction and
applying the linear quadratic optimal control law for low-order model to the high-order model.

Key words: intelligent truss antennaj; vibration control; finite element method; modeling;

model reduction;linear quadratic optimal control

(k3511 70)

Key Problem Analysis of the Climbing Structure of
Highly Mobile Over-Obstruct Robots

WANG Xin, YANG Dong, XU Min,FAN Ming-cong
WU Yue-hua,DU Hua-sheng, YANG Jie

(Department of Precise Machine and Precise Instrument , USTC, HeFei 230027, China)

Abstract; This paper presents a mobile robot which is adaptive to unknown unstructured
environments. It includes a combined transformed structure consisting of a climbing struc-
ture with double cranks and springs and two high-position quadrangles. The combination
of wheels and feet has been realized so that the structure has strong self over-obstruct abil-
ity. Based on the six-wheel highly mobile over-obstruct robot, a mechanical model of the
climbing structure is constructed and a method of optimization is presented for the struc-
ture parameter of the climbing structure with ADAMS simulation tool and experiment
means. Subsequently, a comparison of the mechanical analysis of cranks with and without
springs is performed by the principle of virtual displacement which analyses quantification-
ally and verifies the important effect of climbing structures’ springs during over-obstruct process.
Key words: climbing structure;optimization design;double-crank structure; principle of vir-

tual displacement





