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Abstract

The “bench dragon” is a traditional folk art form that requires the dancing team to proceed along a
certain route. This is achieved by maneuvering the dragon body along a specific route, giving the
appearance of “panning the dragon”. The “bench dragon” used in performances can generally be
considered a rigid body structure composed of several hundreds interconnected benches, con-
nected via hinges. To quantitatively describe the motion of the “bench dragon”, this paper develops
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an iterative operation model based on rigid body kinematics. This model captures the changes in
position and velocity of the dragon over time. Additionally, a grid model is established to predict
and prevent potential collisions during the dragon’s procession, thereby enhancing the safety of the
performance. Furthermore, the paper examines the procession track of the dragon-dancing team
within a turning space that resembles the Tai Chi pattern. Through relevant calculations, the aes-
thetic appeal of the dragon-dancing performance is enhanced.
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Figure 1. Equidistant spiral plot in polar coordinates
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Figure 2. Vector diagram of angular relationships
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Figure 3. Layout diagram of bench dragon when t =300 s
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Table 1. Table of the speeds
# 1 REHGRK

A 0s 60s 120s 180 240's 300s
Je(mis) 1 L L L ! '
1S (m/s) 0.999971 0.999961 0.999945 0.999917 0.999859 0.999709
55 51 4502 5 (mis) 0.999742 0.999662 0.999538 0.999331 0.998941 0.998065
55 101 452 5 (mis) 0.999575 0.999453 0.999269 0.998971 0.998435 0.997302
5 151 452 5 (mis) 0.999448 0.999299 0.999078 0.998727 0.998115 0.996861
55 201 4502 5 (mis) 0.999348 0.99918 0.998935 0.998551 0.997894 0.996574
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Figure 4. Layout diagram of bench dragon when t =50 s
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Table 2. Table of the speeds after introducing the turning space

F 2. SINELTEEHIRELLERR

2 -100's -50's 0s 50s 100s
T3k (mis) 1 1 1 1 1
5 1455 (mis) 0.999904 0.999762 0.998687 1.000363 1.000124
55 51 T 5 (mis) 0.999346 0.998642 0.995134 0.949935 1.003966
55 101 5B (mfs) 0.999091 0.998248 0.994448 0.948482 1.096263
55 151 A5 B (mis) 0.998944 0.998047 0.994156 0.948038 1.095306
55 201 T B (mis) 0.998849 0.997925 0.993994 0.947823 1.094933
Je R (mis) 0.998817 0.997885 0.993944 0.94776 1.094833
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Figure 6. Demonstration diagram of grid traversal algorithm
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Figure 7. Flowchart of grid traversal algorithm
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Table 3. Table of the position of handles and speeds when collision happened

=3 MHEREFAE. EEEEER

A BEARER x (m/s) PAFT y (mfs) B (ms)
ek 1.221633 1.934807 1
ERE A -1.63318 1.762593 0.991541
51 &5 1.294381 4.322383 0.97684
101 X H -0.54997 -5.87867 0.974532
ERGIE 2 0.955159 —6.9592 0.97359
201 % H —7.89512 -1.21712 0.973078
e 0.969887 8.321009 0.97292

3.3. EHAKIE
“RREW” WIRCERK T SkATHEE . SRR 2R 08 B 25 R 25 15 8 T s W A e 7 AR B ) 3R 5 5

DOI: 10.12677/aam.2025.144156 244 I3RS


https://doi.org/10.12677/aam.2025.144156

i %

B, TATAT LA 2] AR ) U i LR S P 2 i UL AE — S Vi SRR, TR SR AR e 4
OGRS B 156 UG B A5 7R 1) R AP

TG, AT S AT HE B AN A PR AR L MR ER R AR, 453 MR AR R PRI TR 5 AR
FERISR AR (LI 9):
5 TRl i e DA 5 5 FE 1) 22 1
e
400 : Lﬁ\ ...............
390 H > '(\
o i W
mSGO l\w"‘
350 \1‘)—%,
s os  o%  osm  om  os  om o o% 0% o4

WIEREL (m)

Figure 9. Graph of collision time vs. bench width
B 9. fiitErtERERE TN T ILE

ATRUA L, BCGREBRYE, RERE A AR AR, T BRI 1] BE AR R T R AR A R 3 . XA A H R R
WA AARERTES, BRGSO, R S R R . RS R BA T
ST PR 3 DA TR BT R
4. BE

AT WIS B A s s AR “ WS BB A

A B, I S PR AR A AR RIE S WA L R E SR T AL e S A
TR, AR IR IR 7 RIS T AR L SR AT T B o AR SR A R HE T 22 51 N B Sk 2% ) (¥ S B 52 F 37 55%
XA EHUE TR, RWERAS AR L

FHAN, ARSI IR R LU E G R AR s R R R . I ARG
L TTREHEAT I RIPIE AN AT X L PR A% DX 3ok 3 B AR DD N A E Rl A A, o 42 M) AR B A
06 7R R A

ARSI LN “HRIER " BN E BT IR AL T ROE, AEMIRIE S AL AH e R T B A
QUFTE, IF B R RIIE SN %4, SRUIT R FoA B2 L

HE&mHE
FH A N R A AR 20E #0205 15 H No. JYXM2024026 % B
SEHk

[1] SERFARAEEA TS, 2024 1530t il 4 B S A $ s B S S8 8 S [EB/OL).
https://www.mcm.edu.cn/html_cn/block/8579f5fce999cdc896f78bcasd4f8237.html, 2024-09-08.

DOI: 10.12677/aam.2025.144156 245 I3RS


https://doi.org/10.12677/aam.2025.144156
https://www.mcm.edu.cn/html_cn/block/8579f5fce999cdc896f78bca5d4f8237.html

i 5%

[21 A, ARgfige Jyse EEVEEEREM] JERt mEEHE HRGL, 2021

[3] ZEifgid, RIT)N, X, . AR E 2 5 R ERARP]. S EYLR TR, 2012, 23(3): 368-
377.

DOI: 10.12677/aam.2025.144156 246 I3RS


https://doi.org/10.12677/aam.2025.144156

	“板凳龙”运动位形与碰撞检测模型
	摘  要
	关键词
	Model of the Motion Posture and Collision Detection of “The Bench Dragon”
	Abstract
	Keywords
	1. 引言
	2. “板凳龙”运动位形的设计与描述
	2.1. 运动位形模型
	2.1.1. 位置迭代模型的建立
	2.1.2. 速度迭代模型的建立

	2.2. 模型的计算与求解
	2.3. 引入掉头空间后该模型在实际应用中的推广

	3. 板凳龙碰撞的判定
	3.1. 栅格遍历模型的建立
	3.2. 模型的求解
	3.3. 模型的检验

	4. 总结
	基金项目
	参考文献

