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[Abstract]

The rapid development of autonomous driving has emphasized the role of swivel seats in maximizing
spatial utility and passenger convenience, significantly raising the importance of developing advanced
actuation systems. Conventional trapezoidal velocity profiles induce infinite jerk and mechanical shocks
due to discontinuities in acceleration. Meanwhile, complex polynomial-based S-curve techniques impose
a high computational burden on embedded systems. To overcome these limitations, this paper proposes
a single cosine function-based velocity trajectory utilizing a time normalization technique that maps the
physical time domain to a phase variable within the interval 0< t < m/2. The proposed method
ensures the mathematical continuity of both velocity and acceleration, thereby constraining jerk to a
finite value. Furthermore, by ensuring that acceleration starts from zero, it fundamentally eliminates
initial operational impulses. In particular, because it is formulated as a single mathematical equation, we
demonstrate that precise real-time control is achievable even in low-specification Micro Controller Unit
(MCU) environments. By suppressing abrupt inertial changes, the proposed method is expected not only
to provide passengers with superior ride comfort and psychological stability but also to yield industrial

benefits, such as enhanced durability through the reduction of mechanical vibrations.
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I. Introduction
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II. Preliminaries

2. Related works

2.1 Conventional Velocity Profile Design Techniques
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Fig. 1. Trapezoidal Velocity Profile
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ITII. The Proposed Scheme

3.1 Contributions of this study

HEA A9 XASIA P de] ARREE WAl
ARE 4 Dol Jia =4 7RE J17to] A1A
o= ¢izElo} Aol Tl o] glout, TH4E
7t 545] Wohs HEA0M A3 (Jerk, 7145 =9] U124
7b Rzt Elo} A|lA"] Algg fHshE A7 Qlch
ol2{el eHAIE 55| Hdll, 2 Aolld= MCU &4

| e EN ] = Jiﬂo}‘ﬂ/ﬂ A ANEs 2
oF AR 4 = Azt (Trigonometric Function)
Jgto] & mambol AA 7|HS Aokttt Aztehal
BAMOR OlE Jb5a A4 dholnz, £Ewol oh
2} 7bet A AR BEBA ool Ase

Lot o g HARSE 4 olt} Est BAST uXF WAl A
3 i AjAatsl 23t efolueie) g
o MCUSIHE AARE Rlof7} Golalrt. Aatrlos &
A70IN Aotete WAL J1EY] nEsi L2nd 7]
WS S5 25 AF o 452 ABHINE o

S EEREC DB ELERERE

l'

-

re

3.2 Modeling the kinematics of velocity and
acceleration trajectories
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3.3 Dynamic Response Analysis of Trajectories
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3.4 Comparison with Conventional Trajectory
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Table 1. Comparison with Conventional Trajectories

Item Trapezoidal S-Curve Proposed
Trajctory Trajectory Method

Velocity

Continuity 0 0 0

Acceleration

Continuity X 0 0

Jerk Continuity X 0 0

Computational LOW HIGH Very Low

Complexity

MCU Real—tlme 0 A o

Implementation

Ride Comfort Moderate Excellent Excellent
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IV. Implementation and Experimental
Results

4.1 Implementation of Swivel Seat Control
System
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Fig. 2. Swivel system diagram
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Table 2. Electronic components for swivel seat

Electronic Name S Brand Interf
components ace
170W, 48V,
BLDC Motor 393025 | 9150RPM,
Motor 3.69A
o " Gear 203129 | 15611 MAXON
Encoder | 110516 |500CPR MOTOR
EPOS4
Motor Driver COMPA | 15A, 50V CAN
CT
Absolute Encoder | BRDO1 14bit, 5V, RLS SSI
65mA
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Fig. 3. Swivel Seat System
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