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Abstract

In order to study the best cooperation strategy of “concentric drum movement”, this paper ana-
lyzes the force of falling, collision and rising of volleyball, and establishes the optimization model
of cooperation strategy. By solving differential equations and using ergodic search, the timing and
size of each person’s exertion and the angle between vertical plane and rope under this strategy
are obtained. Further discussion is made on how to adjust the problem of drum tilt in actual situa-
tion. A correction model of concentric drum tilt is established and an adjustment strategy is given.
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Figure 1. Schematic diagram of concentric drum game
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Figure 2. Force analysis of the ball when it falls
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Figure 3. Process diagram of ascending motion
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Figure 4. Force analysis diagram of collision process
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Figure 5. Variation pattern of bouncing height and number of bouncing balls
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Figure 6. Optimal F,o variation diagram at different heights
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Figure 7. Optimal comparison of calculation results before and after the improved model
7. R B AT AT R A RRI L E

3.1.6. HAKRISCEMMIAR)
FET X} 523 J5 W PME RIS AR BRI R b, ST 45 SRR I T T W0 R T

DOI: 10.12677/m0s.2021.102035 343 feX ST )N


https://doi.org/10.12677/mos.2021.102035

DARIER S BN H AR, il DA R BRI B . BRI . R S T oy F AR, BRFUARAT]
AR B, 1B e PR AE B E s S T - TR
1 >

Emvdown = mgh - fuphdown (14)
PLA

1
Emvjp =mgh+ fy,n Ny (15)

A Vg B8 PEELFEIIAGESE s Ny, Bon FRERAREM L v, Fom ETHEREIWIEE; h, &om b
THEREN . RS, RIS A - AR

k
tdown = _%In(l_m_gvdownJ (16)
AKX
_om (K
S m( mg +1J )
i EIR ARG RN EER & E 0 5 SHEER R R . EA RS, FRERE. IR E. B30
g T~ E 8 frn:
00 BTk S B SHIEK T HERERE 250 kS B SHEK EHVLERE
w )
€ IS
5:,( 450 E% 200
tﬂﬁ 400 *E,_%}
§ 350 ‘-_% 250
b= 4 4
300 200 :
40 50 60 70 80 40 50 60 70 80
ENEk S E (cm) BRIk = B (cm)
035 Bk S B SHEEK TS PR 8] 0s HnEk = E Sk L AR E
0 D )
= j,g 0.5
£ 03 =
“I-% ﬁ 0.4

t

025+ 03
40 50 60 70 80 40 50 60 70 80
ENEk S E (cm) BTk = E (cm)

Figure 8. Relation diagram of bouncing ball height and different factors
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Table 1. Three types of situations after improvement
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Figure 9. Force analysis diagram of the initial state drum surface
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Figure 10. Force analysis diagram of inclined direction
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Table 2. Drumhead inclination under different conditions
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Table 3. Result table of strategy improvement in the first type of situation
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Table 4. Strategy improvement results table in the second category
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Table 5. Policy improvement results table in the third case
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