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Abstract : Congestion is one of the keywords in the prevailing global trend where the mega city phenomenon is
accelerated in spite of many problems such as parking lot shortages, traffic congestion, air pollution and so on. One of
the emerging solutions for traffic congestion is to invigorate various micro-mobilites for many applications and
purposes. This e-mobility might be defined by an electric transportation for 2 persons, less than a small vehicle in terms
of size, power and weight. The micro-mobility can be categorized based on the number of wheels, power or top speed.
This paper describes the fault detection and failsafe algorithm to be used for wheel speed sensors in a VCU. The failsafe
algorithm consists of four redundant sub-models that can be used in detecting the faults in wheel speed sensors(front
right wheel, front left wheel, rear wheel). The failsafe algorithm is developed using the model-based design method,
with a hardware-in-the loop simulation environment constructed using both matlab/simulink and testbench. To verify
the proposed failsafe algorithm, simulations are conducted under the fault injection condition based on RTOS.

Key words : Micro-mobility(F4~3 7| 2}), Failsafe(7]°5<F4), Fault detection(3L-g31 &), VCU(Vehicle Control
Unit, X}F5FA]17]), Model based design(=-2 7] ¥Hd Al), HILS(A A1 ZF Al &2 o] A), RTOS(Real Time Operation
System, 2 A1 7F 23 A Al)

Nomenclature Subscripts
MCU : motor control unit FR _wh_spd : front right wheel speed
BMS : battery management system FL wh spd : front left wheel speed
CAN : controller area network R _wh_spd :rear wheel speed
SOC : state of charge IMU Spd  : vehicle speed based on IMU sensor
RTOS :real time operation system
IMU  :inertial measurement unit 1. M 2
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Table 1 Specification of 3 wheeler micro-mobility

Specification
Overall length (mm) 2,765
. . Overall width (mm) 1,116
Dimension -
Overall height (mm) 1,654
Wheel base (mm) 1,800
Weight GVW (kg) 550
T IPM
Motor YPe
Rated power (kW) 3
Battery Rated Power (kW) 4.8
Gear Ratio 4.45-7.82
Brake Type Hydraulic
Steering Type MDPS
. Front 80/90-16
Tire
Rear 120/90-10
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Content Version
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Fig. 6 A part of the failsafe algorithm for vehicle speed calculation
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