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confidence level of an autonomous driving system in an 
autonomous driving vehicle . The method includes determin 
ing hardware currently used by the autonomous driving 
system to realize required functions and environmental 
factors which affect the hardware capability of the hardware , 
and establishing a relationship between the hardware capa 
bility and the environmental factors ; based on environmental 
factors on a future specific road section acquired in real time , 
calculating a degree to which the hardware capability will be 
affected on the specific road section ; in consideration of 
acquired the environmental factors , judging an influence of 
the affected hardware capability on the realization of 
required functions of the autonomous driving system based 
on the acquired the environmental factors ; and reflecting the 
influence on the realization of required functions of the 
autonomous driving system as a confidence level , and 
prompting the confidence level to a driver . 
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METHOD AND SYSTEM FOR IDENTIFYING 
CONFIDENCE LEVEL OF AUTONOMOUS 

DRIVING SYSTEM 

TECHNICAL FIELD 

[ 0001 ] The present disclosure relates to a method and 
system for identifying a confidence level of an autonomous 
driving system . 

BACKGROUND 

[ 0002 ] An autonomous vehicle is a vehicle which can 
sense its environment and navigate without human input and 
is equipped with an autonomous driving system . The 
autonomous driving system is a highly centralized control 
operation system where the work executed by a human 
driver is fully or partly automated . The autonomous driving 
system usually has a plurality of functions , such as auto 
matic wake - up activation and sleeping function , automatic 
parking lot entry / exit function , automatic cleaning function , 
automatic driving function , automatic parking function , 
automatic vehicle door opening / closing function and auto 
matic fault recovery function . In addition , the autonomous 
driving system has a plurality of operation modes , such as 
normal operation , downgrade operation and operation inter 
ruption , in order to realize system optimization and energy 
saving 
[ 0003 ] Through functional safety design , a certain func 
tion of the autonomous driving system can sense the current 
situation in real time and / or realize the software and hard 
ware capability for realizing the function in real time . For 
example , within a range of operation design domain ( ODD ) , 
input parameters of sensors are processed and compared 
with preset threshold values . Predefined actions will be 
performed if the preset threshold values are reached . In case 
of a system failure or a failure beyond the scope of operation 
design domain , the vehicle will perform actions according to 
pre - defined corresponding functional safety measures , such 
as issuing alert information , and a display such as a display 
of an human machine interaction ( HMI ) display will pref 
erentially display information with a high weight according 
to pre - defined weights of the alert information , in order to 
ensure a safe operation . 
[ 0004 ) Generally speaking , by comparing the sensed 
parameters from the sensors of the vehicle with predefined 
parameters , if the sensed parameters are within a predefined 
range , the certain function would be effective , but if the 
sensing parameters are beyond the predefined range , the 
certain function would be ineffective . However , this method 
can only sense and cope with those hardware and software 
faults and system failures that have already occurred , it 
neither can predict in advance a possibility of the failure of 
the autonomous driving system in the future , nor can inform 
the driver of the possibility of the failure of the autonomous 
driving system in the future , which often causes the driver 
to panic in the face of a sudden functional failure or system 
failure during driving , and can greatly compromise the 
autonomous driving experience . 

failure of the autonomous driving system in the future and 
alert a drive on the possible failure . 
[ 0006 ] The present disclosure provides a method for iden 
tifying a confidence level of an autonomous driving system . 
The method comprises : 
[ 0007 ] determining hardware used by the autonomous 
driving system currently to realize required functions and 
environmental factors which affect the hardware capability 
of the hardware , and establishing a relationship between the 
hardware capability of the hardware and the environmental 
factors ; 
[ 0008 ] based on environmental factors on a future specific 
road section acquired in real time through an automatic 
indexing technology and / or a data processing and extraction 
technology , calculating a degree to which the hardware 
capability of the hardware will be affected on the specific 
road section according to the relationship ; 
[ 0009 ] in consideration of the environmental factors , judg 
ing an influence of the affected hardware capability on the 
realization of required functions of the autonomous driving 
system , and 
[ 0010 ] reflecting the influence on the realization of 
required functions of the autonomous driving system as a 
confidence level of the autonomous driving system , and 
prompting the confidence level to a driver . 
[ 0011 ] Optionally , in the present disclosure the method 
further comprises : 
[ 0012 ] based on whether the environmental factors affect 
the hardware capability of the hardware , the environmental 
factors are set as essential environmental factors and non 
essential environmental factors for the hardware ; 
[ 0013 ] based on whether the essential environmental fac 
tors affect the realization of required functions of the autono 
mous driving system , the essential environmental factors are 
further set as essential and critical environmental factors and 
essential but non - critical environmental factors for the func 
tions , 
[ 0014 ] based on whether the non - essential environmental 
factors affect the realization of required functions of the 
autonomous driving system , the non - essential environmen 
tal factors are further set as non - essential but critical envi 
ronmental factors and non - essential and non - critical envi 
ronmental factors for the functions . 
[ 0015 ] Optionally , in the present disclosure , the environ 
mental factors acquired in real time through the automatic 
indexing technology and / or the data processing and extrac 
tion technology include at least essential environmental 
parameters which can be directly used for calculating the 
hardware capability of the hardware , and essential environ 
mental factors which can be used for the calculation only 
after being processed and converted into essential environ 
mental parameters . 
[ 0016 ] Optionally , in the present disclosure , correspond 
ing relationships between performance parameters reflecting 
the hardware capability of the hardware and environmental 
parameters reflecting the essential environmental factors are 
determined and established . 
[ 0017 ] Optionally , the method of the present disclosure 
comprises : based on the acquired essential environmental 
parameters directly and the essential environmental param 
eters acquired after processing the essential environmental 
factors , the performance parameters of the hardware are 
calculated , respectively , according to the corresponding 

SUMMARY 

[ 0005 ] In view of the above problems , an objective of the 
present disclosure is to provide a method and system for 
identifying a confidence level of an autonomous driving 
system , which can predict in advance a possibility of the 
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relationships , and the affected hardware capability of the 
hardware is deduced based on the performance parameters 
of the hardware . 
[ 0018 ] Optionally , in the present disclosure , the affected 
hardware capability of the hardware is compared with the 
current hardware capability of the hardware or a specified 
threshold value ; if the affected hardware capability is above 
the current hardware capability or the specified threshold 
value , it is judged that the hardware capability of the 
hardware will not be affected on the future specific road 
section , and if the affected hardware capability is lower than 
the current hardware capability or the specified threshold 
value , it is judged that the hardware capability of the 
hardware will be restricted on the future specific road 
section . 
[ 0019 ] Optionally , in the present disclosure , the method 
comprises : when the hardware capability of the hardware 
will be restricted on the future specific road section , in 
consideration of the environmental factors , if it is judged 
that the essential environmental factors are the essential and 
critical environmental factors , the hardware capability of the 
hardware being restricted will negatively affect the realiza 
tion of required functions of the autonomous driving system , 
and the confidence level of the autonomous driving system 
will decline , and the degree of the decline corresponds to the 
affected hardware capability of the hardware ; and if the 
essential environmental factors are the essential but non 
critical environmental factors , the hardware capability of the 
hardware being restricted will not negatively affect the 
realization of required functions of the autonomous driving 
system , and the confidence level of the autonomous driving 
system will not decline . 
[ 0020 ] Optionally , in the present disclosure , the non - es 
sential but critical environmental factors on the specific road 
section are also acquired in real time through the automatic 
indexing technology and / or the data processing and extrac 
tion technology . 
[ 0021 ] Optionally , in the present disclosure , the non - es 
sential but critical environmental factors on the specific road 
section are captured in real time through the automatic 
indexing technology and extracted in real time through the 
data processing and extraction technology , if the acquisition 
succeeds , it indicates that factors which directly affect the 
realization of specific functions of the autonomous driving 
exist on the future road section , and it is directly determined 
that the realization of the required functions the autonomous 
driving system will be negatively affected , and the confi 
dence level of the autonomous driving system declines ; and 
if the acquisition has failed , it indicates that factors which 
directly affect the realization of specific functions of the 
autonomous driving system do not exist on the future road 
section . 
[ 0022 ] Optionally , in the present disclosure , relevant infor 
mation indicating the confidence level of the autonomous 
driving system is output to the driver through an output 
device on the autonomous vehicle . 
[ 0023 ] Optionally , in the present disclosure , the relevant 
information regarding the confidence level of the autono 
mous driving system includes at least the confidence level of 
the autonomous driving system on the specific road section , 
and pre - estimated time and distance needed to arrive at the 
specific road section . 
[ 0024 ] In another aspect , the present disclosure provides 
an autonomous driving system capable of identifying its 

confidence level . The autonomous driving system includes 
one or more processors and one or more memories for 
storing instructions , wherein the instructions , when being 
executed by the processors , cause the autonomous driving 
system to perform the following operations : 
[ 0025 ] determining hardware used by the autonomous 
driving system currently to realize required functions and 
environmental factors which affect the hardware capability 
of the hardware , and establishing a relationship between the 
hardware capability of the hardware and the environmental 
factors ; 
[ 0026 ] based on environmental factors on a future specific 
road section acquired in real time through an automatic 
indexing technology and / or a data processing and extraction 
technology , calculating a degree to which the hardware 
capability of the hardware will be affected on the specific 
road section according to the relation ; 
[ 0027 ] in consideration of the environmental factors , judg 
ing an influence of the affected hardware capability of the 
hardware on the realization of required functions of the 
autonomous driving system , and 
[ 0028 ] reflecting the influence on the realization of 
required functions of the autonomous driving system as a 
confidence level of the autonomous driving system , and 
prompting the confidence level to a driver . 
[ 0029 ] In yet another aspect , the present disclosure pro 
vides an autonomous vehicle . The automatic vehicle 
includes the above autonomous driving system . 
( 0030 ] In yet another aspect , the present disclosure pro 
vides a controller . The controller includes a memory and a 
processor , wherein the memory stores at least one instruc 
tion , at least one program , a code set or an instruction set 
which are loaded and executed by the processor to carry out 
the above method for identifying a confidence level . 
[ 0031 ] In yet another aspect , the present disclosure pro 
vides a non - transitory computer readable storage medium . 
The storage medium stores at least one instruction , at least 
one program , a code set or an instruction set which are 
loaded and executed by the processor to carry out the above 
method for identifying a confidence level . 
[ 0032 ] The method and system of present disclosure pro 
vide the following : based on the required functions of the 
autonomous vehicle , pre - identifying and processing essen 
tial environmental factors within a certain range in front of 
an autonomous vehicle ; and estimating the variation degree 
of the hardware capability by considering multidimensional 
information sources and the capability constraints of the 
hardware , analyzing the confidence level of the autonomous 
driving system or the autonomous driving system . The 
confidence level reflects / indicates the degree of the confi 
dence that the autonomous driving system will work effec 
tively in a certain operation environment in the future . In 
some embodiments , information on the confidence level is 
shown to the driver ( e.g. , any appropriate device shows the 
confidence level or information relevant to the confidence 
level to the driver ) so that the drive is aware of the 
effectiveness system function in a certain period of time in 
the future , and make preparations accordingly in advance . 
For example , if the confidence level is high , the driver can 
relax attention properly , but if the confidence level is low , 
the driver can be prepared to pay more attention on the 
driving in advance , so as to avoid the situation where the 
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driver is at a loss when confronted with a sudden function 
fault or changed function of the hardware / system due to 
environmental factors . 

tion with a human driver . The autonomous vehicle is at least 
equipped with a vehicle control system and an autonomous 
driving system ( e.g. , as software , combination of software / 
hardware , etc. ) and is at least equipped with one or more 
sensors ( e.g. , a laser radar , a millimeter wave radar , a 
camera , etc. ) as hardware , and may collect sensor data such 
as image data , millimeter wave radar data , lidar data , and so 

BRIEF DESCRIPTION OF THE DRAWINGS 

[ 0033 ] FIG . 1 is a flow chart of a method for identifying 
a confidence level of an autonomous driving system in 
accordance with the present disclosure . 

on . 

DETAILED DESCRIPTION 

[ 0034 ] The present disclosure is further described below in 
combination with the following embodiments . It should be 
understood that the following embodiments are merely 
intended to illustrate the present disclosure , rather than 
limiting the present disclosure . All other embodiments as 
acquired by those of ordinary skill in the art without creative 
labor shall be within the scope of protection of the present 
disclosure . In the figures , the same or similar reference 
numeral denotes the same component , and repetitive 
descriptions are omitted . In addition , fusion and others as 
mentioned in the present disclosure may be technical means 
already publicly disclosed in the art , and elaborations on 
their working principles are omitted due to involving no key 
points and presenting no realization obstacles for those of 
ordinary skill in the art . 
[ 0035 ] Disclosed in the present disclosure is a method for 
identifying a confidence level of an autonomous driving 
system , which can predict in advance a possibility of the 
impaired condition or fault of an autonomous driving system 
in the future . FIG . 1 is a flow chart of a method for 
identifying a confidence level of an autonomous driving 
system in accordance with the present disclosure . The 
method may be implemented by an autonomous driving 
system in an autonomous vehicle . In the present disclosure , 
the autonomous vehicle may perform various vehicle actions 
based on the autonomous driving system in a driverless 
driving mode , such as driving , navigation and operation . The 
autonomous driving system ( also referred to as the system in 
some embodiments of the present disclosure ) may include a 
control system and various subsystems . By way of interfu 
sion ( e.g. , combined use ) of various hardware carried by the 
autonomous vehicle , the autonomous driving system real 
izes various functions . For examples , the functions may 
include an adaptive cruise control ( ACC ) function for con 
stant speed vehicle following , a lane keeping assist ( LKA ) 
function for assisting the driver to keep the vehicle driving 
within the lane line , an autonomous driving emergency 
braking ( AEB ) function for identifying collision risks and 
avoiding collisions . When the autonomous driving system 
performs these functions , a confidence level associated with 
each function will be determined . The confidence level may 
be , for example , a numerical value , a percentage and a range , 
which indicates a degree of confidence of the autonomous 
driving system regarding its determined motion / action plan 
over a certain period in the future , and is affected by external 
environment conditions ( such as weather and location / 
movement of objects ) , vehicle conditions ( e.g. , the vehicle's 
knowledge of map data related to specific geographic areas ) 
and / or other conditions . 
[ 0036 ] In some embodiments , the autonomous vehicle in 
the present disclosure may be an autonomous driving ground 
vehicle , such as a car , a truck and a bus , or other types of 
vehicles , and may operate with minimal and / or no interac 

[ 0037 ] In addition to the sensor data , the autonomous 
driving system may retrieve , automatically index , process 
and extract , or otherwise acquire environmental data ( envi 
ronmental factors ) related to autonomous vehicle driving . 
The environmental data at least includes map related infor 
mation : identifiers and locations of different roads , road 
sections , buildings or other items ; locations and directions of 
traffic lanes , such as boundaries , locations and directions of 
parking lanes , turning lanes , bicycle lanes or other lanes for 
specific modes of travel ; traffic control data , such as loca 
tions and indications of road signs , traffic lights or other 
traffic control devices , and / or any other map data which 
provides information to assist the system in understanding 
and sensing its surroundings and relevant relationship . In 
addition , the environmental data also includes at least 
weather - related information : highest temperature , lowest 
temperature , wind direction , wind force , air quality index , 
air quality grade , air humidity , illuminance , rainfall , fog , 
dust storm , rainstorm , and visibility . 
[ 0038 ] Referring to FIG . 1 , the method may first determine 
a realization scheme for a certain function of the autono 
mous driving system . When the autonomous driving system 
realizes the certain function , the realization needs an assis 
tance from hardware capability of one hardware device 
alone or of more hardware devices through hardware fusion 
( e.g. , the combined use of various hardware ) . As examples , 
the hardware capability of the autonomous driving system 
may include steering of a wheel , braking of a brake , accel 
eration of an accelerator , shooting of a camera , sensing of a 
radar and flickering / flashing of car lights . The system 
requires different hardware devices to realize difference 
functions , while different hardware devices will be affected 
to different degrees by the environmental factors ( hardware 
device is also referred as hardware in the present disclosure ) . 
Therefore , it is necessary to first determine the realization 
scheme used by the autonomous driving system for a certain 
function currently ( i.e. , the realization scheme used by the 
current autonomous driving system ) in order to determine 
one or more hardware devices used to realize the required 
function ; and then for each hardware device used , determine 
a relationship between the hardware capability and the 
environmental factors . In the illustrated kample in FIG . 1 , 
the method may determine a realization scheme involves 
function 3 among various functions ( e.g. , function 1 , func 
tion 2 and function 3 ) . The method may determine that one 
hardware ( e.g. , hardware 2 for example ) is needed to realize 
the function 3 and the hardware capability of the determined 
hardware is evaluated ( e.g. , the hardware capability of the 
hardware 2 ) . The realization scheme of the autonomous 
driving system for a certain specific function may be pre 
defined . For example , the function 3 is automatic parking 
function and the autonomous vehicle may realize the auto 
matic parking function through hardware 2 which are hard 
ware devices such as vehicle sensors and a steering system . 
[ 0039 ] Then , according to predefined rules , the environ 
mental factors are classified and set for each determined 
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confirmed hardware to determine whether the environmental 
factors will have an influence on the hardware . FIG . 1 
further illustrates how the environmental factors are classi 
fied based on their influence on the hardware ( hardware 2 is 
used as an example ) . Specifically , those environmental fac 
tors which do not affect the hardware capability of the 
hardware will be set as non - essential environmental factors , 
and those environmental factors which affect the hardware 
capability of the hardware will be set as essential environ 
mental factors . In the illustrated example , the method 
acquires the environmental factors and then determine 
whether the environmental factors will affect the hardware 
capability of the hardware 2. If there is no influence , the 
environmental factors are classified as non - essential envi 
ronmental factors for the hardware 2. If there is an influence , 
the environmental factors are classified as essential envi 
ronmental factors for the hardware 2. In one example , in 
order to realize the automatic parking function , the autono 
mous driving system needs to use hardware devices such as 
the vehicle sensors and the steering system . That is , the 
determined hardware includes the vehicle sensors and the 
steering system . In this case , environmental factors such as 
illuminance and visibility have almost no effect on the 
hardware capability ( i.e. , performance ) of the steering sys 
tem , and may be classified as the non - essential environmen 
tal factors of the steering system . However , environmental 
factors such as the wetness , slippiness level and flatness of 
a road significantly affect the hardware capability ( i.e. , 
performance ) of the steering system , and may be classified 
as the essential environmental factors of the steering system . 
In contrast , the environmental factors such as illuminance 
and visibility significantly affect the hardware capability 
( i.e. , performance ) of the vehicle sensors , and may be 
classified as the essential environmental factors of the 
vehicle sensor . However , the environmental factors such as 
the wetness , slippiness level and flatness of the road have 
almost no effect on the hardware capability ( i.e. , perfor 
mance ) of the vehicle sensors , and may be classified as the 
non - essential environmental factors of the vehicle sensors . 
In other words , the hardware used for each function is 
judged separately , and then the environmental factors of 
each used hardware are judged separately for each hardware 
device . The determination of the influence and classification 
of the environmental factors may be performed according to 
the predefined rules in the system , which may be acquired 
through manual - definition or experiments . 
[ 0040 ] Then , according to the predefined rules , regarding 
a system function to be realized , considering the environ 
mental factors , the essential environmental factors are set 
again . Referring to FIG . 1 , the method may determine 
whether the essential environmental factors are critical 
based on the acquired environmental factors . That is , the 
essential environmental factors are further classified by 
considering or based on the influence of the environmental 
factors . The essential environmental factors which do not 
affect the realization of the function under the influence of 
the environmental factors are set as essential but non - critical 
environmental factors , that is , the essential but non - critical 
environmental factors affect the hardware capability but do 
not affect the system function . The essential environmental 
factors which affect the realization of the function under the 
influence of the environmental factors are set as essential 
and critical environmental factors . For example , the autono 
mous driving system needs to use hardware such as the 

vehicle sensors to realize the adaptive cruise control func 
tion . In this case , under the influence of environmental 
factors such as expressway road sections , though the envi 
ronmental factors such as illuminance and visibility affect 
the hardware capability of the vehicle sensors , these envi 
ronmental factors have a relatively small influence on the 
adaptive cruise control function as a whole since there is no 
pedestrian on the road . Therefore , the environmental factors 
such as illuminance and visibility become essential but 
non - critical environmental factors of the system function 
due to the environmental factors such as expressway road 
sections . In contrast , under the influence of environmental 
factors such as urban road sections , the environmental 
factors such as illuminance and visibility affect the hardware 
capability of the vehicle sensors and also the adaptive cruise 
control function , because when there are many pedestrians 
on the urban road and the affected hardware capability of the 
vehicle sensor will likely cause the adaptive cruise control 
function as a whole to be affected . Therefore , the environ 
mental factors such as illuminance and visibility become the 
essential and critical environmental factors of the system 
function due to the environmental factors such as urban road 
sections . Again , the setting may be carried out according to 
predefined rules in the system , which may be acquired 
through manual / artificial definition or experiments . 
[ 0041 ] Then , according to the predefined rules , regarding 
a system function to be realized , the non - essential environ 
mental factors are screened and set again . For example , 
referring to FIG . 1 , the method determines whether non 
essential environmental factors are critical based on their 
influence on the realization of the function ( e.g. , function 3 
in FIG . 1 ) as well as the influence of the acquired environ 
mental factors . The non - essential environmental factors 
which do not affect the realization of the function are set as 
non - essential and non - critical environmental factors . The 
non - essential environmental factors which affect the real 
ization of the function are set as non - essential but critical 
environmental factors , in other words , not affecting the 
hardware capability but affecting the system function . For 
example , the autonomous driving system needs to use hard 
ware such as the vehicle sensors to realize the autonomous 
driving navigation function . In this case , under the influence 
of environmental factors such as submarine tunnels or strong 
magnetic fields , though environmental factors such as street 
lighting facilities and road conditions do not affect the 
hardware capability of the vehicle sensors , the street lighting 
facilities and road conditions may still affect the autonomous 
driving navigation function as a whole due to unstable signal 
transmission or even no signal , and therefore these environ 
mental factors are non - essential but critical environmental 
factors of the system function . In the case that the system 
acquires the non - essential but critical environmental factors 
on a specific road section in the future , it indicates that these 
factors will directly affect the realization of the specific 
function of the autonomous driving system , and it can be 
directly determined that the realization of the function will 
be negatively affected . In the example illustrated in FIG . 1 , 
under some conditions , the method may determine that the 
effectiveness on the realization of the function ( function 3 in 
this example ) is affected or changed upon acquiring the 
non - essential but critical environmental factors . Again , the 
setting may be carried out through predefined rules in the 
system , which may be acquired through manual definition or 
experiments . 
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[ 0042 ] Then , hardware capability for the specific function 
may be determined . For example , the hardware capability of 
the hardware 2 is determined . In some embodiments , based 
on movement information or V2X information ( information 
from vehicle to everything ( V2X ) technology ) , environmen 
tal data ( environmental factors ) related to essential environ 
mental factors on a specific road section a certain distance 
away may be identified or acquired . In some examples , the 
technologies include automatic indexing or data processing 
and extraction . Automated indexing is the process of assign 
ing and arranging index terms without human intervention . 
In one example , the automatic indexing may be web crawler 
technology . It should be appreciated that the environmental 
data / environmental factors may be acquired or obtained 
through any appropriate technologies . To reduce the amount 
of information processing , environmental data related to 
non - essential and non - critical environmental factors may 
not be acquired for processing , however , it is not limited in 
the embodiments of the present disclosure . The environmen 
tal data acquired by the system includes the essential envi 
ronmental parameters which can be directly used for calcu 
lating the hardware capability of the hardware based on 
corresponding relationships and the essential environmental 
factors which can be used for the calculation only after being 
processed and converted into essential environmental 
parameters . In some embodiments , the essential environ 
mental parameters includes , for example , illuminance , rain 
fall per minute , air humidity , etc. The essential environmen 
tal factors include , for example , ambient illumination , time , 
position , tunnel information ( e.g. , acquired through a map ) , 
weather ( e.g. , acquired through an APP ) , street lighting 
facilities ( e.g. , acquired through V2X ) , etc. These essential 
environmental factors may be converted into essential envi 
ronmental parameters through predefined conversion rules . 
For example , essential environmental factors such as air 
temperature , humidity and position acquired in real time 
may be converted into a road braking coefficient through a 
known algorithm . 
[ 0043 ] Then , according to predefined rules , corresponding 
relationships between performance parameters and environ 
mental parameters are established , that is , the influence of 
the essential environmental parameters on the hardware 
capability of the hardware is determined . The performance 
parameters reflect or indicate the hardware capability and 
the environment parameters reflect or indicate the essential 
environmental factors . The predefined rules may be acquired 
through functional experiments . For example , through 
experimental testing , it may be determined that the degree of 
the influence of the road braking coefficient as an essential 
environmental parameter on the performance parameters of 
braking system exhibits a linear inverse proportional rela 
tionship ( this relationship is only an example , and the 
experiment results depend on the specific performance of the 
vehicle ) . In this way , the system may acquire the essential 
environmental parameters based on the environmental data 
acquired in real time , calculate the performance parameters 
of the affected hardware according to the corresponding 
relationships , and deduce the affected hardware capability of 
the hardware based on the performance parameters , so as to 
determine the degree to which the hardware capability will 
be affected on a specific road section on which the vehicle 
may drive in the future . In the example illustrated in FIG . 1 , 
the method may determine the affected hardware capability 
of the hardware 2 . 

[ 0044 ] Then , the affected hardware capability of the hard 
ware is compared with the current hardware capability of the 
hardware or a specified threshold value . In the case that the 
affected hardware capability is above / higher than the current 
hardware capability , it is determined that the hardware 
capability of the hardware will not be affected on the specific 
road section on which the vehicle may drive in the future . In 
the case that the affected hardware capability is lower than 
the current hardware capability , it is determined that the 
hardware capability of the hardware will be restricted on the 
specific road section on which the vehicle may drive in the 
future , i.e. , when the autonomous vehicle drives on a road 
section a specific distance away , the environmental factors 
of the road section will affect the hardware capability of the 
hardware . 
[ 0045 ] Then , when the system determines that the hard 
ware capability of the hardware will be restricted on the 
specific road section on which the vehicle may drive in the 
future , considering or based on environmental data , the 
method further evaluates the influence of the affected hard 
ware capability of the hardware on the realization of 
required functions by the autonomous driving system . Spe 
cifically , the method judges whether the essential environ 
mental factors are the essential and critical environmental 
factors on the future road section according to predefined 
rules . In the case that the essential environmental factors are 
the essential and critical environmental factors , the hardware 
capability of the hardware being restricted will negatively 
affect the realization of required functions by the autono 
mous driving system , and the confidence level of the autono 
mous driving system will decline , and the degree of the 
decline corresponds to the affected hardware capability of 
the hardware . If the method judges that the essential envi 
ronmental factors are not the essential and critical environ 
mental factors according to the predefined rules , it indicates 
that the essential environmental factors are essential but 
non - critical factors on the future road section . In this case , 
although the hardware capability of the hardware will be 
restricted , the restricted hardware capability will not nega 
tively affect the realization of required functions of the 
autonomous driving system , and thus the confidence level of 
the autonomous driving system will not change or decline . 
In the example illustrated in FIG . 1 , the method determines 
that the effectiveness of the function 3 will be changed after 
evaluating the affected hardware capability of the hardware 
2 and then judging that the environmental factors are the 
essential and critical environmental factors . The method 
determines that the effectiveness of the function 3 will not be 
changed after evaluating the affected hardware capability of 
the hardware 2 and judging the environmental factors are the 
essential but non - critical environmental factors . 
[ 0046 ] In addition , environmental data related to the non 
essential but critical environmental factors on a specific road 
section is captured in real time through an automatic index 
ing technology and extracted in real time through a data 
processing and extraction technology . If the acquisition 
succeeds , it indicates that decisive factors which directly 
affect the realization of specific functions of the autonomous 
driving system exist on the future road section , and it is 
directly determined that the realization of required functions 
of the autonomous driving system will be negatively 
affected , and the confidence level of the autonomous driving 
system will decline . If the acquisition fails , it indicates that 
decisive factors which directly affect the realization of 
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specific functions of the autonomous driving system do not 
exist on the future road section , and the method may 
continue judging the affected hardware capability on the 
road section and process the judgment result as described 
above . 
[ 0047 ] Then , through an output device on the autonomous 
vehicle , relevant information indicating the confidence level 
of the autonomous driving system is output to the driver . The 
output device may be an in - vehicle device such as an HMI 
device in the vehicle or any other in - vehicle devices that can 
issue a prompt in a manner of displaying text , issuing an 
voice or issuing a sound , etc. to the driver . The relevant 
information regarding the confidence level of the autono 
mous driving system includes at least the confidence level of 
the autonomous driving system on the specific road section 
as converted from the affected hardware capability of the 
hardware , and pre - estimated time and distance needed to 
arrive at the specific road section . 
[ 0048 ] In the following , the method and system of the 
present disclosure will be described in detail below by 
taking the automatic emergency braking function ( hereinaf 
ter referred to as AEB function ) as an example . It should also 
be understood that the following embodiments are merely 
intended to further illustrate the method and system of the 
present disclosure , and shall not be construed as limiting the 
scope of protection of the present disclosure . Some imma 
terial improvements and adjustments made by those skilled 
in the art in accordance with the aforesaid description of the 
present disclosure all fall within the scope of protection of 
the present disclosure . The following specific example pro 
cess parameters are merely examples within an appropriate 
range , that is , those skilled in the art may make selections 
within an appropriate range by referring to the description 
herein , rather than being limited to the specific values in the 
following examples . 
[ 0049 ] In the autonomous driving system , the same func 
tion may have multiple different system realization schemes , 
each of which will bring different functional characteristics 
and functional limitations to the function and may be 
specifically embodied as the hardware capability of the 
hardware . For example , the hardware capability of the 
hardware relates to the functional characteristics and func 
tional limitations to a certain function . For example , for the 
AEB function , the millimeter wave radar sensing capability 
refers to the capability of sensing vehicles and fast - moving 
objects , the camera sensing capability refers to the capability 
of sensing pedestrians and slowly moving objects , the brak 
ing capability the vehicle braking system refers to the 
capability of moving over a distance during which the speed 
changes from the current speed to zero in a full capacity 
working mode , and the response capability of the control 
system refers to the capability of braking which is indicated 
by the time experienced from the time when an actual 
collision risk occurs to the time when the fully effective 
braking take place . 
[ 0050 ] In the following examples , it is assumed that the 
autonomous vehicle is driving on a high - speed road at a 
cruising speed of 120 km / h and a scenario where the 
autonomous driving system using the vehicle sensors ( i.e. , 
hardware ) to realize the AEB function is described in detail . 
To realize the AEB function , the vehicle sensors include at 
least a millimeter wave radar mainly used for sensing and 
recognizing vehicles and large targets , as well as a camera 
mainly used for sensing and recognizing pedestrians and 

slowly moving targets . Therefore , the realization of the AEB 
function may be further subdivided into the AEB function 
based on the camera only , the AEB function based on the 
millimeter wave radar only , or the AEB function based on 
the fusion or the combined use of the camera and the 
millimeter wave radar . For the AEB function based on the 
( not night vision ) camera , essential environmental factors 
affecting the camera include , for example , illuminance , 
rainfall , fog , etc. For the AEB function based on the milli 
meter wave radar , essential environmental factors affecting 
the millimeter wave radar include , for example , dust storm , 
rainstorm , air humidity , etc. For the AEB function based on 
the fusion of the millimeter wave radar and the camera , the 
respective hardware shall be considered separately . 
[ 0051 ] After the hardware used ( i.e. , the function realiza 
tion scheme ) is determined , the essential environmental 
factors affecting the hardware capability of the hardware 
may be determined according to predefined rules , and the 
relationships between the essential environmental param 
eters and the performance parameters of the hardware may 
be acquired , respectively . For example , in the system , the 
performance parameters regarding the sensing capability of 
the millimeter wave radar ( hardware capability ) may be 
predefined as maximum sensing distance , range resolution , 
ranging accuracy , maximum detection speed , speed resolu 
tion , speed measurement accuracy , detection field of view 
( FOV ) , angle resolution , angle measurement accuracy , tar 
get losing rate , etc. , and the performance parameters regard 
ing the sensing capability of the camera may be predefined 
as detection distance , horizontal field of view , vertical field 
of view , resolution , minimum illumination , dynamic range , 
target loss rate , detection accuracy , etc. Then , corresponding 
relationships between these performance parameters and the 
essential environmental factors are established . The corre 
sponding relationships may be predefined in the system , 
which may vary according to the actual vehicle situations , 
and may be acquired through literature search or technical 
methods like test calibration . 
[ 0052 ] Specifically , in the AEB function based on the 
fusion of the millimeter wave radar and the camera , the 
corresponding relationships between the hardware capabil 
ity and the essential environmental parameters are estab 
lished based on the specific hardware . In this case , for the 
camera , illumination is chosen as an essential environmental 
factor affecting the hardware capability of the camera ( such 
as the capability of sensing and recognizing pedestrians and 
slowly moving targets ) . When the illuminance is 100 
600001x , the performance of the camera ( hardware capa 
bility ) in sensing and recognition is 100 % . When the illu 
minance is 50-1001x , the performance of the camera in 
sensing and recognition is 60 % . When the illuminance is 
more than 600001x , the performance of the camera in 
sensing and recognition is 0 % . The corresponding relation 
ship between the hardware capability of the millimeter wave 
radar and the essential environmental parameter is similar to 
the above in principle , which will not be repeated here . 
[ 0053 ] Based on the automatic indexing technology ( e.g. , 
a general crawling technology , a focused crawling technol 
ogy and an incremental crawling technology ) and the data 
processing and extraction technology , essential environmen 
tal factors within a predefined range ( such as an area 3 
kilometers away or an area to be arrived at 30 minutes later ) 
are acquired in real time through automatic indexing of a 
variety of information sources on the vehicle . Alternatively , 
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it is possible to sense and acquire the essential environmen 
tal factors within the predefined range simultaneously or 
selectively based on roadside sensors and the V2X technol 
ogy and convert the essential environmental factors acquired 
through automatic indexing or sensing into essential envi 
ronmental parameters . For example , environmental data 
may be information data such as tunnel information , bridge 
information , basement information , mountain area informa 
tion and altitude information based on vehicle maps , the 
longitude and latitude information data based on GPS , the 
information data such as rainfall , snow fog , temperature 
information and illumination based on weather forecasts , 
information data based on traffic and patrol police platforms , 
etc. In addition , the essential environmental parameters 
acquired through direct indexing include , for example , a 
slope ( slope ratio ) of 8 % based on a map data source , a 
rainfall of 250 ml based on a weather forecast data source , 
a temperature of -15 ° C. based on a weather forecast data 
source , etc. In addition , the essential environmental param 
eters may be acquired through data processing and extrac 
tion . For example , essential environmental factors of “ the 
rainfall is greater than 10 ml within 12 hours ” and “ the 
ambient temperature is lower than -0 ° C. ” acquired through 
direct indexing may be converted or extracted to essential 
environmental parameters of the road surface may be icy , 
and the road friction coefficient may be lower than 0.2 ” . 
Essential environmental factors such as rainfalls of a rain 
storm , a heavy rainstorm , and a super heavy rainstorm as 
acquired through direct indexing may be converted or 
extracted to essential environmental parameters of “ the 
visibility is 50 m , 30 m and 10 m , respectively ” according 
to calibrated experiment results of a prior visibility matching 
based on a rainfall standard . 
[ 0054 ] The hardware capability of the hardware is calcu 
lated according to the corresponding relationship between 
the essential environmental parameters and the performance 
parameters of the hardware . For example , if the system 
acquires or calculates that , at a road 3 km away , the 
illuminance is 701x , the performance of the camera in 
sensing and recognition is 60 % , it determined the hard 
ware capability declines based on the calculation . Compar 
ing the affected hardware capability with the current hard 
ware capability or a specified threshold value indicates that 
the hardware capability of the hardware will be affected on 
a specific road section on which the vehicle may drive in the 
future . Comparing the affected hardware capability with the 
current hardware capability may indicate a relative decline 
of the capability compared with the current situation . And 
comparing the affected hardware capability with the speci 
fied threshold value may indicate an absolute decline of the 
capability compared with the standard . 
[ 0055 ] When the hardware capability of the camera is 
restricted on the specific road section on which the vehicle 
may drive in the future , it does not necessarily mean that the 
realization of the system function is bound to be affected . In 
this case , the system performs further evaluation in consid 
eration of the environmental data . Specifically , the system 
recognizes that , in the road 3 km away , the illuminance is 
701x , and the performance of the camera in sensing and 
recognition is 60 % . However , despite the affected hardware 
capability , since the camera is mainly used for sensing and 
recognizing pedestrians and slowly moving objects , the 
illuminance will not affect the system function under the 
influence of the environmental factors such as an express 

way because there are no pedestrians on the expressway . As 
a result , this essential environmental factor becomes an 
essential but non - critical environmental factor . Therefore , it 
is comprehensively determined that the effectiveness of the 
AEB function of the system 3 km away is 100 % . 
[ 0056 ] As another example , it is assumed that the autono 
mous vehicle is driving on an expressway at a cruising speed 
of 120 km / h , the system senses in real time that the weather 
forecast rainfall information 3 km away from the driving 
route of the vehicle is a super heavy rainstorm . The system 
judges that the visibility of the super heavy rainstorm is 10 
m and the rainfall is greater than 250 ml . The system 
recognizes in real time that the visibility will affect the 
sensing distance of the camera , and calculates that the 
effective sensing distance of the camera is 15 m . And the 
system recognizes in real time that the rainfall will affect the 
sensing distance of the millimeter wave radar , and calculates 
that the effective sensing distance of the millimeter wave 
radar is 350 m . 
[ 0057 ] In this example , system pre - defines the minimum 
performance threshold values for the hardware capabilities 
as follows . When the vehicle speed is 60 km / h , the minimum 
sensing distance of the camera should be 10 m in order to 
avoid collisions with pedestrians , and the minimum sensing 
distance of the millimeter wave radar should be 100 m in 
order to avoid collisions with vehicles . When the vehicle 
speed is 100 km / h , the minimum sensing distance camera 
should be 20 m in order to avoid collisions with pedestrians , 
and the minimum sensing distance of the millimeter wave 
radar should be 200 m in order to avoid collisions with 
vehicles . When the vehicle speed is 120 km / h , the minimum 
sensing distance of the camera should be 30 m in order to 
avoid collisions with pedestrians , and the minimum sensing 
distance of the millimeter wave radar should be 300 m in 
order to avoid collisions with vehicles . 
[ 0058 ] Considering the effective sensing distances of the 
camera and the radar ( i.e. , affected hardware capabilities ) 
obtained from the calculation , the predefined minimum 
performance threshold values and the vehicle operation 
status parameters acquired in real time , the system deter 
mines that the sensing distance of the camera and the sensing 
distance radar of the AEB function will be impaired ( the 
hardware capabilities will be affected ) after the autonomous 
vehicle runs 3 km , which affects the effective recognition of 
pedestrians and vehicle targets , respectively . Considering 
that the actual traffic lane environment after driving a 
distance of 3 km is an expressway , and there are no pedes 
trians on the road , but the speeds of surrounding vehicles are 
high and the traffic is relatively heavy , the system determines 
that the camera's hardware capability being impaired will 
not affect the realization of the AEB function , but the 
millimeter wave radar's hardware capability being impaired 
will affect the realization of the AEB function , and thus 
comprehensively determines that the confidence level sys 
tem will decline when the vehicle runs on the road section 
3 km away . Thereby , the system prompts the driver through 
an output device that the confidence level of the collision 
risk avoidance function of the vehicle on the road section 3 
km away is insufficient and alert the driver to pay more 
attention . Alternatively , if a plurality of routes are available , 
while comprehensively determining that the confidence 
level of the system will decline at the time of driving on the 
predetermined road section , the system prompts the driver to 
switch to another route with a higher confidence level , or 
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prompt the driver a route with the highest confidence level 
among the plurality of routes . Here , the hardware capability 
being impaired will not necessarily affect the realization of 
the function , but the function realization being impaired will 
be reflected / indicated as the decline of the confidence level 
of the autonomous driving system in terms of the function . 
Each function's confidence level may also be fused into the 
autonomous driving system's overall confidence level by 
being multiplied with a weight ratio , but the method to 
determine the overall confidence level is not limited to this 
example . 
[ 0059 ] Based on the above , the method and system of the 
present disclosure determines the influence of environmen 
tal factors on hardware capability , and deduces the influence 
of the hardware capability on the system function by con 
sidering the environmental factors again , and so on . Con 
sidering the environmental factors , the method and system 
of the present disclosure respectively calculates and judges 
the influence of respective hardware capability of the hard 
ware on the functions of the system to judge the effective 
ness of each function of the system , and further acquires the 
confidence level of the autonomous driving system on a 
future road section and prompts the confidence level to the 
driver , which has a very high timeliness and accuracy , and 
enables the driver to know in advance the coping capability 
or performance of the vehicle on the future road section , 
enhancing the human - vehicle interaction and improving the 
driving experience . 
[ 0060 ] The method to identify or determine a confidence 
level of an autonomous driving system as described above 
may be implemented in an autonomous driving system . In 
one aspect , the autonomous driving system comprise one or 
more processors and one or more memories for storing 
instructions ; a plurality of hardware to realize certain func 
tions of autonomous driving system , wherein the instruc 
tions , when being executed by the processors , cause the 
autonomous driving system to perform the following steps : 
[ 0061 ] determining hardware used by the autonomous 
driving system currently to realize required functions and 
essential environmental factors which affect hardware capa 
bility , and establishing a relationship between the hardware 
capability and the essential environmental factors ; 
[ 0062 ] based on environmental factors on a specific road 
section in the future acquired in real time , calculating a 
degree to which the hardware capability will be affected on 
the specific road section in the future according to the 
established relationship , wherein the environmental factors 
on the specific road section in the future include at least 
essential environmental factors , and wherein the essential 
environmental factors include essential and critical environ 
mental factors and essential but non - critical environmental 
factors , wherein the essential and critical environmental 
factors affect realization of required functions of the autono 
mous driving system , and the essential but non - critical 
environmental factors do not affect the realization of 
required functions of the autonomous driving system ; 
[ 0063 ] in considering the affected hardware capability 
obtained from the above calculation , and in combination of 
consideration of the essential and critical environmental 
factors among the environmental factors on the specific road 
section in the future acquired in real time , determining an 
influence of the affected hardware capability on the realiza 
tion of required functions of the autonomous driving system ; 
and 

[ 0064 ] indicating the influence on the realization of 
required functions autonomous driving system as a confi 
dence level of the autonomous driving system to prompt the 
confidence level to a driver . 
[ 0065 ] In some embodiments , the steps implemented in 
the above autonomous driving system comprise acquiring 
the environmental factors in real time through an automatic 
indexing technology and / or a data processing and extraction 
technology 
[ 0066 ] In yet another aspect , an autonomous vehicle is 
provided . The autonomous vehicle comprises the autono 
mous driving system of the present disclosure as described 
above . 
[ 0067 ] In yet another aspect , a controller is provided . The 
controller is used in an autonomous driving system of the 
present disclosure . The controller comprises a memory and 
a processor , wherein the memory stores at least one instruc 
tion , at least one program , a code set or an instruction set , 
which are loaded and executed by the processor to perform 
the method for identifying a confidence level of an autono 
mous driving system as described above . 
[ 0068 ] In yet another aspect , a non - transitory computer 
readable storage medium is provided . The storage medium 
stores at least one instruction , at least one program , a code 
set or an instruction set which are loaded and executed by a 
processor to carry out the method for identifying a confi 
dence level of an autonomous driving system in an autono 
mous vehicle as described above . 
[ 0069 ] The above specific embodiments further expound 
the objective , technical solutions and beneficial effects of the 
present invention . It should be understood that the above is 
merely a specific embodiment of the present invention and 
is not intended to limit the scope of protection of the present 
invention . The present invention may be embodied in vari 
ous forms without departing from the spirit of the basic 
features present invention . Therefore , the embodiments of 
the present invention are for illustration rather than limita 
tion . The scope of the present invention is defined by the 
claims instead of the description . And all variations falling 
within the scope defined by the claims or an equivalent 
scope thereof shall be construed to be included in the claims . 
Any modifications , equivalent replacements , improvements , 
etc. made within the spirit and principles of the present 
invention shall be included in the scope of protection of the 
present invention . 

1. A method for identifying a confidence level of an 
autonomous driving system while a vehicle is driving , the 
method comprising : 

determining , by a controller , a realization scheme used by 
the autonomous driving system to realize a required 
function of the autonomous driving system on a future 
specific road section ; 

determining hardware used to realize the required func 
tion and essential environmental factors , and establish 
ing a relationship between hardware capability of the 
hardware and the essential environmental factors , 
wherein the essential environmental factors affect the 
hardware capability of the hardware , and are classified 
into essential and critical environmental factors , and 
essential but non - critical environmental factors , 
wherein the essential and critical environmental factors 
affect realization of the required function of the autono 
mous driving system , and wherein the essential but 
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non - critical environmental factors do not affect the 
realization of the required function of the autonomous 
driving system ; 

acquiring environmental factors on the future specific 
road section in real time through an automatic indexing 
technology and / or a data processing and extraction 
technology ; 

calculating a degree to which the hardware capability of 
the hardware will be affected on the future specific road 
section according to the established relationship based 
on the acquired environmental factors , wherein the 
acquired environmental factors include at least essen 
tial environmental factors ; 

in consideration of affected hardware capability of the 
hardware obtained from the calculation , and in consid 
eration of , among the environmental factors on the 
future specific road section acquired in real time , the 
essential and critical environmental factors , determin 
ing an influence on the realization of the required 
function of the autonomous driving system on the 
future specific road section ; 

reflecting the influence on the realization of the required 
function of the autonomous driving system as a confi 
dence level of the autonomous driving system ; 

outputting relevant information indicating the confidence 
level to a driver via an output device on an autonomous 
vehicle , wherein the output device is configured to 
issue the relevant information indicating the confidence 
level by displaying text , issuing a voice , or issuing a 
sound ; and 

issuing instructions to the driver via the output device , 
wherein the instructions recommend that the driver 
switch to a different route with a higher confidence 
level . 

2. The method for identifying the confidence level of the 
autonomous driving system in accordance with claim 1 , 
further comprising : 

determining non - essential environmental factors , wherein 
the non - essential environmental factors do not affect 
the hardware capability of the hardware , and are clas 
sified into non - essential but critical environmental fac 
tors and non - essential and non - critical environmental 
factors , wherein the non - essential but critical environ 
mental factors affect the realization of the required 
function of the autonomous driving system and the 
non - essential and non - critical environmental factors do 
not affect the realization of the required function of the 
autonomous driving system ; 

and 
in response to the non - essential but critical environmental 

factors existing in the environmental factors on the 
future specific road section acquired in real time , deter 
mining that the realization of the required function is 
negatively affected , and the confidence level of the 
autonomous driving system is decreased . 

3. The method for identifying the confidence level of the 
autonomous driving system in accordance with claim 1 , 
wherein 

the environmental factors acquired in real time include at 
least essential environmental parameters which are 
directly used for calculation of the hardware capability 
of the hardware , and essential environmental factors 

which are used for the calculation only after being 
processed and converted into essential environmental 
parameters . 

4. The method for identifying the confidence level of the 
autonomous driving system in accordance with claim 3 , 
further comprising : 

determining and establishing corresponding relationships 
between performance parameters reflecting the hard 
ware capability of the one or more hardware and 
essential environmental parameters reflecting the 
essential environmental factors . 

5. The method for identifying the confidence level of the 
autonomous driving system in accordance with claim 4 , 
further comprising : 

based on the essential environmental parameters acquired 
directly and the essential environmental parameters 
acquired after processing the essential environmental 
factors , calculating the performance parameters of the 
hardware , respectively according to the corresponding 
relationships , and determining the affected hardware 
capability of the hardware based on the performance 
parameters of the hardware . 

6. The method for identifying the confidence level of the 
autonomous driving system in accordance with claim 5 , 
further comprising : 

comparing the affected hardware capability of the hard 
ware with current hardware capability of the hardware 
or a specified threshold value ; 

in response to the affected hardware capability being 
above the current hardware capability or above the 
specified threshold value , determining that the hard 
ware capability of the hardware will not be affected on 
the future specific road section ; and 

in response to the affected hardware capability being 
lower than the current hardware capability or lower 
than the specified threshold value , determining that the 
hardware capability of the hardware will be restricted 
on the future specific road section . 

7. The method for identifying the confidence level of the 
autonomous driving system in accordance with claim 6 , 
wherein 
when the hardware capability of the hardware will be 

restricted on the future specific road section , consider 
ing the environmental factors , in consideration of the 
environmental factors , making the following determi 
nation : in response to the essential environmental fac 
tors being the essential and critical environmental fac 
tors , determining that the hardware capability being 
restricted will negatively affect the realization of the 
required function of the autonomous driving system , 
and the confidence level of the autonomous driving 
system will decline , and a degree of the decline corre 
sponds to the affected hardware capability of the hard 
ware ; and 

in response to the essential environmental factors being 
the essential but non - critical environmental factors , 
determining the hardware capability being restricted 
will not negatively affect the realization of the required 
function of the autonomous driving system , and the 
confidence level of the autonomous driving system will 
not decline . 

8. ( canceled ) 
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9. The method for identifying the confidence level of the 
autonomous driving system in accordance with claim 1 , 
wherein 

the relevant information indicating that the confidence 
level of the autonomous driving system includes at 
least the confidence level of the autonomous driving 
system on the future specific road section , and pre 
estimated time and distance needed to arrive at the 
future specific road section , the method further com 
prising : 

alerting the driver to pay attention in the case that the 
confidence level decreases to a preset threshold . 

10. An autonomous driving system capable of identifying 
a confidence level of the autonomous driving system , the 
autonomous driving system comprising one or more pro 
cessors and one or more memories for storing instructions , 
wherein the instructions , when being executed by the one or 
more processors , cause the autonomous driving system to 
perform the following operations while a vehicle is driving : 

determining , by a controller , a realization scheme used by 
the autonomous driving system to realize a required 
function of the autonomous driving system on a future 
specific road section ; 

determining hardware used to realize the required func 
tion and essential environmental factors , and establish 
ing a relationship between hardware capability of the 
hardware and the essential environmental factors , 
wherein the essential environmental factors affect the 
hardware capability of the hardware , and are classified 
into essential and critical environmental factors , and 
essential but non - critical environmental factors , 
wherein the essential and critical environmental factors 
affect realization of the required function of the autono 
mous driving system , and wherein the essential but 
non - critical environmental factors do not affect the 
realization of the required function of the autonomous 
driving system ; 

acquiring environmental factors on the future specific 
road section in real time through an automatic indexing 
technology and / or a data processing and extraction 
technology ; 

calculating a degree to which the hardware capability of 
the hardware will be affected on the future specific road 
section according to the established relationship based 
on the acquired environmental factors , wherein the 
acquired environmental factors include at least essen 
tial environmental factors ; 

in consideration of affected hardware capability of the 
hardware obtained from the above calculation and in 
consideration of , among environmental factors on the 
future specific road section acquired in real time , essen 
tial and critical environmental factors , determining an 
influence on the realization of the required function of 
the autonomous driving system on the future specific 
road section ; 

reflecting the influence on the realization of the required 
function of the autonomous driving system as a confi 
dence level of the autonomous driving system on the 
future specific road section ; 

outputting relevant information indicating the confidence 
level to a driver via an output device on an autonomous 
vehicle , wherein the output device is configured to 
issue the relevant information indicating the confidence 
level by text ; and 

issuing instructions to the driver via the output device , 
wherein the instructions recommend that the driver 
switch to a different route with a higher confidence 
level . 

11. A controller , comprising a memory and a processor , 
wherein the memory stores at least one instruction , at least 

one program , a code set or an instruction set , which are 
loaded and executed by the processor to perform the 
following method for identifying a confidence level of 
an autonomous driving system in an autonomous 
vehicle operations while a vehicle is driving : 

determining , by a controller , a realization scheme used by 
the autonomous driving system to realize a required 
function of the autonomous driving system on a future 
specific road section ; 

determining hardware used to realize the required func 
tion and essential environmental factors , and establish 
ing a relationship between hardware capability of the 
hardware and the essential environmental factors , 
wherein the essential environmental factors affect the 
hardware capability of the hardware and are classified 
into essential and critical environmental factors , and 
essential but non - critical environmental factors , 
wherein the essential and critical environmental factors 
affect realization of the required function of the autono 
mous driving system , and wherein the essential but 
non - critical environmental factors do not affect the 
realization of the required function of the autonomous 
driving system ; 

acquiring environmental factors on the future specific 
road section in real time through an automatic indexing 
technology and / or a data processing and extraction 
technology ; 

calculating a degree to which the hardware capability of 
the hardware will be affected on the future specific road 
section according to an established relationship based 
on the acquired environmental factors , wherein the 
acquired environmental factors include at least the 
essential environmental factors ; 

in consideration of affected hardware capability of the 
hardware obtained from the calculation , and in consid 
eration of , among the environmental factors on the 
future specific road section acquired in real time , the 
essential and critical environmental factors , determin 
ing an influence on the realization of the required 
function of the autonomous driving system on the 
future specific road section ; 

reflecting the influence on the realization of the required 
function of the autonomous driving system as a confi 
dence level of the autonomous riving system ; 

outputting relevant information indicating the confidence 
level to a driver via an output device on the autonomous 
vehicle , wherein the output device is configured to 
issue the relevant information indicating the confidence 
level in a manner of displaying text , issuing a voice , or 
issuing a sound ; and 

issuing instructions to the driver via the output device , 
wherein the instructions recommend that the driver 
switch to a different route with a higher confidence 
level . 

12. The controller in accordance with claim 11 , wherein 
the method performed by the processor further comprising : 

determining non - essential environmental factors which 
do not affect the hardware capability of the hardware , 

a 
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wherein the non - essential environmental factors do not 
affect the hardware capability of the hardware , and are 
classified into non - essential but critical environmental 
factors and non - essential and non - critical environmen 
tal factors , wherein the non - essential but critical envi 
ronmental factors affect the realization of the required 
function of the autonomous driving system and the 
non - essential and non - critical environmental factors do 
not affect the realization of the required function of the 
autonomous driving system ; 

and 
in response to the non - essential but critical environmental 

factors existing in the environmental factors on the 
future specific road section acquired in real time , deter 
mining that the realization of the required function is 
negatively affected , and the confidence level of the 
autonomous driving system is decreased . 

13. The controller in accordance with claim 11 , wherein 
the environmental factors acquired in real time include at 
least essential environmental parameters which are directly 
used for calculation of the hardware capability of the hard 
ware , and essential environmental factors which are used for 
the calculation only after being processed and converted into 
essential environmental parameters . 

14. The controller in accordance with claim 13 , wherein 
the method performed by the processor further comprising : 

determining and establishing corresponding relationships 
between performance parameters reflecting the hard 
ware capability of the hardware and essential environ 
mental parameters reflecting the essential environmen 
tal factors . 

15. The controller in accordance with claim 14 , wherein 
the method performed by the processor further comprising : 

based on the essential environmental parameters acquired 
directly and the essential environmental parameters 
acquired after processing the essential environmental 
factors , calculating the performance parameters of the 
hardware , respectively according to the corresponding 
relationships , and determining the affected hardware 
capability of the hardware based on the performance 
parameters of the hardware . 

16. The controller in accordance with claim 15 , wherein 
the method performed by the processor further comprising : 

comparing the affected hardware capability of the hard 
ware with current hardware capability of the hardware 
or a specified threshold value ; 

in response to the affected hardware capability being 
above the current hardware capability or above the 
specified threshold value , determining that the hard 
ware capability of the hardware will not be affected on 
the future specific road section ; and 

in response to the affected hardware capability being 
lower than the current hardware capability or lower 
than the specified threshold value , determining that the 
hardware capability of the hardware will be restricted 
on the future specific road section . 

17. The controller in accordance with claim 16 , wherein 
the method performed by the processor further comprising : 
when the hardware capability of the hardware will be 

restricted on the future specific road section , in con 
sideration of the environmental factors , making the 
following determination : in response to the essential 
environmental factors being the essential and critical 
environmental factors , determining that the hardware 

capability being restricted will negatively affect the 
realization of the required function of the autonomous 
driving system , and the confidence level of the autono 
mous driving system will decrease , and a degree of the 
decrease corresponds to the affected hardware capabil 
ity of the hardware ; and 

in response to the essential environmental factors being 
the essential but non - critical environmental factors , 
determining the hardware capability being restricted 
will not negatively affect the realization of the required 
function of the autonomous driving system , and the 
confidence level of the autonomous driving system will 
not decrease . 

18. ( canceled ) 
19. The controller in accordance with claim 11 , wherein 
the relevant information indicating that the confidence 

level of the autonomous driving system includes pre 
estimated time and distance needed to arrive at the 
future specific road section , the method further com 
prising : 

alerting the driver to pay attention in the case that the 
confidence level decreases to a preset threshold . 

20. A non - transitory computer readable storage medium , 
wherein the storage medium stores at least one instruction , 
at least one program , a code set or an instruction set which 
are loaded and executed by a processor to perform the 
following method for identifying a confidence level of an 
autonomous driving system in an autonomous vehicle : 

determining , by a controller , a realization scheme used by 
the autonomous driving system to realize a required 
function of the autonomous driving system on a future 
specific road section ; 

determining hardware used to realize the required func 
tion and essential environmental factors , and establish 
ing a relationship between hardware capability of the 
hardware and the essential environmental factors 
wherein the essential environmental factors affect the 
hardware capability of the hardware and are classified 
into essential and critical environmental factors , and 
essential but non - critical environmental factors , 
wherein the essential and critical environmental factors 
affect realization of the required function of the autono 
mous driving system , and wherein the essential but 
non - critical environmental factors do not affect the 
realization of the required function of the autonomous 
driving system ; 

acquiring environmental factors on the future specific 
road section in real time through an automatic indexing 
technology and / or a data processing and extraction 
technology ; 

calculating a degree to which the hardware capability of 
the hardware will be affected on the future specific road 
section according to an established relationship based 
on the acquired environmental factors , wherein the 
acquired environmental factors include at least the 
essential environmental factors ; 

in consideration of affected hardware capability of the 
hardware obtained from the calculation , and in consid 
eration of , among the environmental factors on the 
future specific road section acquired in real time , the 
essential and critical environmental factors , determin 
ing an influence on the realization of the required 
function of the autonomous driving system on the 
future specific road section ; 
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reflecting the influence on the realization of the required 
function of the autonomous driving system as a confi 
dence level of the autonomous driving system on the 
future specific road section ; 

outputting relevant information indicating the confidence 
level to a driver via an output device on the autonomous 
vehicle , wherein the output device is configured to 
issue the relevant information indicating the confidence 
level by displaying text , issuing a voice , or issuing a 
sound ; and 

issuing instructions to the driver via the output device , 
wherein the instructions recommend that the driver 
switch to a different route with a higher confidence 
level . 

21. The method for identifying the confidence level of the 
autonomous driving system in accordance with claim 1 , 
wherein the relevant information indicating the confidence 
level includes a coping capability of the autonomous driving 
system on the future specific road section . 

22. The method for identifying the confidence level of the 
autonomous driving system in accordance with claim 1 , 
further comprising : 

issuing an alert to the driver via the output device based 
on a coping capability of the autonomous driving 
system decreasing on the future specific road section . 


