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Design of Robot drive adopting improved Rocker-bogie Structure

Jun-hyeok Choi’, Woong Heo™, Jisu Baek™~, Chae-won Jang**, Subin Jeon™, and Daesik
Kang*T

* School of Mechanical Engineering, Ajou University
** School of Mechanical Engineering, Ajou University

Key Words: Rocker-Bogie Mechanism(Z7 B 7] W#HUF), Design Optimization(’2 4 # 4 3}), Genetic
Algorithm(F+71 &318]55), Stair(A )

Z5: & A= EZAR7|(Rocker-Bogie) 735 &3t w2 T TAoE AT FPS Bt
TEHE MEstes AS SRR sioh. AA "y E AASsta Ads Ao vtsAE et 45t
SIS A3, 74 €E]5(Genetic Algorithms) S 83l ¥ 3 dol&E A3 sy, SNHIE &85}
of FATAE HAseta AR £ FA A avtE Bt A4S 3t AlA FI S
AT, FA FA o] 200 Fold ol Ald 2 dAS T 5 i, FIYMAFALE A= T
Eh-ol7] wiitel o] F3 AbE FA wlE 23 A FAlZQl VA E Ve & vk

Abstract: This study uses the rocker bogie structure to develop a driving unit that ensures stable driving even
with a high center of gravity. An optimization function is applied by assigning design variables, coefficients,
and weights, and the link length is optimized through a genetic algorithm. The S/N ratio is used to optimize
the center of gravity, and the upper horizontal maintainer and shock absorber are used to alleviate shock to
improve driving stability. Even though the center of gravity has been raised by 20%, it has high driving
stability when climbing stairs, which can contribute to the delivery robot market.
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Bogie
Rocker Body /

Figure 1 Rocker-Bogie
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Figure 2 Set link length and link angle
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L1 L2 L3 L4 thetal theta?2

try1 0.2226 0.2226 0.5833 0.1867 24.7824 | 20.2747
try2 0.1807 0.1807 0.4967 0.1582 25.9661 19.0911
try3 0.204 0.204 0.5709 0.1813 26.3935 | 18.6638
try4 0.3067 0.3067 0.5162 0.3005 | 29.3327 | 31.1984
try5 0.204 0.204 0.5709 0.1813 26.3935 | 18.6638

try6 0.1472 0.1472 B.5737 0.1585 32.5654 | 124919
try7 0.2642 0.2642 0.5423 0.1575 17.33N 27.7181

try8 0.183 0.183 0.5186 0.1643 26.67/78 | 18.3795
try9 0.2109 0.2109 0.5122 0.1475 204792 | 22.6843
try10 0.1909 0.1909 0.55 0.14 21.5134 | 18.8382

Figure 3 Derivation results of link length and link angle
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Figure 4 S/N ratio
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Table 10 Stair topography and center of gravity trajectory
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try num. try1 try2 try3 try4 try5
S/NH| 69.4812 | 61.5747 | 484191 | 45.038 | 49.3989

try num. try6 try7 try8 try9 try10
S/NH] 49.7189 69.596 56.5545 63.5257 62.52

Figure 5 Results of S/N ration by link length and link angle

Table 12 S/N ratio graph and link length and link angle in try 4
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Figure 7 Circuit diagram and fabrication
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Figure 8 Arduino Bluetooth RC controller application screen
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Table 14 Setting of application and Arduino code
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Figure 9 Solidworks 3D simulation (1)
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Figure 10 Solidworks 3D Simulation (2)
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Figure 12 Solidworks 3D Simulation (3)
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Figure 13 Solidworks 3D Simulation (4) and design modification

Figure 14 Solidworks - Design Modification
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Figure 15 Production and socket set screw
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Table 15 Robot climbing in cases
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Table 16 Comparison of S/N ratio between comparison group and experimental group
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Table 17 Design of comparison group and experimental group
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Table 18 Feedback after mid-term experiment
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Table 20 Various aspects of robots

Table 21 Comparison of S/N ratio between the re-optimized model and mid-term model

-2] -




SINH|E A F A 3hg el T AH 24
i Intersection and Area between Curves 14 R A e S
Position tracking of Z
131 slope
*  Intersection 12r
121
11 il
i &
> = 8
~N
09
08 [ 6
07 s Positian tracking of Z
4r e glop e
06t = nmreed
05 L + + i 2 1 1 1 1 1 L L I}
50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400
X time (s)
S/NH| = 43.126 S/NH| = 45.0380

HEAH o7 §/NH| HZ3IE AP A 43.126 S &1L, Aol % oo A A
g seto 2 FA YT

Table 22 Final link length set result
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Table 23 Shown with shock absorber installed
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Table 24 Appearance of the robot’s leveling device
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