Reviewer#3, Concern#1:The efficiency of the method mentioned in this paper needs to be proved by adding a comparison test.
Author response:

Thank you for your advice. It is very helpful to improve the quality of the paper.In this paper, the effectiveness of the fault-tolerant algorithm is demonstrated by the simulation experiments of three different steering angles and different motor complete failures(such as double wheel failure on straight road,Single wheel fail in step steering,double wheel failure in sine steering).In addition, we further set up a hardware-in-the-loop experiment to verify the real-time performance and reliability of the algorithm.

As you suggest a comparative test to prove the effectiveness of the algorithm is indeed a good way to further enrich the paper, such as the tire force distribution part in the lower controller or the motion tracking part in the upper controller.At present, due to the lack of experimental conditions and time constraints, we are not able to conduct further comparative experiments for the time being. However, the idea of this comparison method provided by you also provides a good direction for our future work.

Currently we are also planning to design a motor fault identification module that can accurately identify the motor drive state, such as constant torque, partial torque, zero torque,which will mean that we will also redesign our fault tolerant control algorithm.In the future work, we will further improve the research on motor failure under braking or driving conditions.Thank you again for your helpful suggestions. 
Reviewer#3, Concern#2:Whether the vehicle model was built by Simulink or CarSim should be described clearly.
Author response:We are very sorry for neglecting this part of the introduction and thank you very much for your kind suggestion.We further enriched the introduction of vehicle modeling in this paper.Vehicle modeling in Simulink mainly includes three parts: vehicle dynamics model, tire model and motor model.Thank you again for your advice. It is very helpful to improve the quality of the paper.
Author action:

Part I  Vehicle dynamics model
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Figure 2  Vehicle dynamics model

Longitudinal motion equation of vehicle:
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Lateral motion equation of vehicle:
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Yaw motion equation of vehicle:
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Part II  Tire model
 "magic formula" tire model 
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The longitudinal slip rate of each tire is calculated as follows:
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The side slip angle of each wheel tire is calculated as follows:
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The longitudinal speed of each wheel is calculated as follows:
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The dynamic vertical load of each wheel is calculated as follows
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Part III  Motor model
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Figure 3  Motor external characteristic curve
The basic equation of torque can be obtained from the motor curve diagram as follows:
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Reviewer#3, Concern#3:The target curve needs to be added as a comparison curve in Fig 6.
Author response:Thank you for your advice. It is very helpful to improve the quality of the paper.The difference between fault-tolerant control and no control can be better reflected by adding target yaw rate and target lateral speed curve as a comparison.
The specific modification is as follows:
Author action:
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(b)
Reviewer#3, Concern#4:The description about the precision of the tire model mentioned in 2.2.3 can not be found in the paper
Author response:We are very sorry to introduce it unclearly and thank you very much for your kind suggestion.In order to more clearly describe the source of tire force, in this paper we added the magic tire model and arctangent model tire, the logical relationship between the two is shown in the figure below.Since magic tire is difficult to solve the tire slip angle and depends on a large number of fitting data, we used the arctangent model tire to represent the relationship between the lateral force and the tire slip angle. A large number of literatures indicated that the tire sideslip characteristics of the two tire models have a high coincidence in the linear region of the tire[31–33].In addition, the tire limit value can not exceed the adhesion circle in the tire constraint condition, so the inverse tangent function tire model can meet the accuracy of the tire model in this paper.

The literature reflecting the accuracy of arctangentt model tire is as follows:
Kranz T, Hahn S, Zindler K. Nonlinear lateral vehicle control in combined emergency steering and braking maneuvers[C]//2016 IEEE Intelligent Vehicles Symposium (IV). IEEE, 2016: 603-610.

Gao X, Yu Z, Neubeck J, et al. Sideslip angle estimation based on input–output linearisation with tire–road friction adaptation[J]. Vehicle System Dynamics, 2010, 48(2): 217-234.

Wang H, Han J, Zhang H. Lateral Stability Analysis of 4WID Electric Vehicle Based on Sliding Mode Control and Optimal Distribution Torque Strategy[C]//Actuators. MDPI, 2022, 11(9): 244.

Author action:
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Figure 4  Tire force and slip angle conversion relationship
We updated the manuscript by adding relevant explanations to make this part more complete, which is shown in the section 2.3.3.

Since magic tire is difficult to solve the tire slip angle and depends on a large number of fitting data, we used the arctangent model tire to represent the relationship between the lateral force and the tire slip angle. A large number of literatures indicated that the tire sideslip characteristics of the two tire models have a high coincidence in the linear region of the tire.In addition, the tire limit value can not exceed the adhesion circle in the tire constraint condition, so the inverse tangent function tire model can meet the accuracy of the tire model in this paper.The logical relationship between the Magic tire and Arctangent model tire is shown in the figure 4.

Reviewer#3, Concern#5:The legends in some figures are not clear. The legends of Fig 2a and Fig 2c are not fit. The unit in Fig 3 is not correct.
Author response:We are very sorry for such a major mistake. Thanks again for providing such valuable advice, which will enrich the paper.So we have modified all the problems in the pictures,includes legend and unit errors as shown below.
Author action:
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Reviewer#3, Concern#6:There are some writing errors in this paper and the explanation of the formulation is not complete
Author response:We are very sorry for missing the description of some formula parameters due to our carelessness and thank you very much for your kind suggestion. To this end, we re-read the article carefully, found some mistakes and corrected them accordingly.
Author action:

Such as:
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are both the control variable is the output variable.

Based on the principle of model predictive algorithm, that is the current state information
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are used to predict the state variable within
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sampling time, where
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=10. The output sequence is redefined as a new vector matrix form, so that the output of system can be clearly in the next time, the following expression, equation (3)

Reviewer#3, Concern#7:The table in this paper is not readable due to incorrect typesetting.
Author response:Thank you very much for your reminding.The failure of the table to display is a serious problem, which will confuse the reader.For this reason, I have redrawn the table and can open it with Word. If you still can't read the table clearly, please contact us for further modification.In addition, you can also refer to the manuscript PDF or the two tables below
Author action:The details of the two tables are as follows: table 1 and table 2.
Table 1. Failure mode control policies

	Failure mode
	Failure constraints(example)
	Controllable or not

	A single drive motor failure
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	controllable

	Two diagonal drive motors failure
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	controllable

	Two coaxial drive motors failure
	
[image: image25.wmf]0,0

xrlxrr

FF

==


	controllable

	 Two ipsilateral drive motors failure
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	uncontrollable

	Three drive motors failure
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	uncontrollable

	Four drive motors failure
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	uncontrollable


Table 2. Vehicle model parameters

	Vehicle parameters
	Values

	Vehicle mass 
[image: image29.wmf](/kg)

m


	870

	Distance from front axle to center of mass 
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a


	1.013

	Distance from rear axle to center of mass 
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b


	0.702

	Centroid height 
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h


	0.51

	Moment of inertia 
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	617

	Wheel pitch 
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d


	1.3

	Wheel radius 
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r


	0.302

	Peak power 
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	6900

	Rated power 
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	4700

	Maximum speed 
[image: image38.wmf]1

max

(/(rmin))

n

-

×


	1055

	Rated speed 
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	440

	Peak torque 
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	150

	Time constant 
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t


	0.01

	Road adhesion coefficient
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m


	0.8
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