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TECHNICAL FIELD 

[001] The present invention generally relates to the field of infotainment unit testing and 

more particularly to testing stability of the infotainment unit under various test environments. 

 

BACKGROUND OF IINVENTION 5 

[002] The following description includes information that may be useful in understanding 

the present invention. It is not an admission that any of the information provided herein is prior 

art or relevant to the presently claimed invention, or that any publication specifically or 

implicitly referenced is prior art. 

[003] Infotainment units are very commonly used in vehicles and generally referred to as 10 

In-vehicle Infotainment (IVI) units. An IVI unit comprises a collection of hardware and 

software components that provide audio or video entertainment along with various other 

features. Further, driven by the demand for more connected vehicles, IVI units are becoming 

sophisticated in terms of their functionalities.  

[004] Because of high demand of sophisticated IVI units, it is highly essential that the 15 

IVI units undergo rigorous testing before they are rolled out in the market. In particular, since 

an IVI unit comprise one or more functional components that work in conjunction with one 

another to execute multiple functionalities, it is highly important to perform both functional 

and non-functional testing on each of the components. This helps to unearth performance and 

stability issues that may arise while the components are being executed in live scenarios, such 20 

as when the vehicle is in an operating state.  

SUMMARY OF INVENTION 

[005] The present disclosure overcomes one or more shortcomings of the prior art and 

provides additional advantages discussed throughout the present disclosure. Additional 

features and advantages are realized through the techniques of the present disclosure. Other 25 

embodiments and aspects of the disclosure are described in detail herein and are considered a 

part of the claimed disclosure. 

[006] Various example embodiments described herein relate to a method of testing an 

infotainment unit of a vehicle. The method includes receiving a plurality of input requests from 

a second computing device to test one or more functional components of the infotainment unit 30 

and receiving a set of conditions associated with the plurality of input requests from a 

repository of the first computing device. The method further includes generating a stability 

testing framework comprising one or more interfaces selectively invoked based on the plurality 
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of input requests and the set of conditions. The method further includes performing a stability 

testing to test the one or more functional components of the infotainment unit based on the 

stability testing framework, wherein the stability testing framework comprises a cross-domain 

testing platform, a stress testing platform, and an aging testing platform. In the cross-domain 

testing platform, the method includes executing a first set of test cases to test an interaction 5 

between the one or more functional components for a first predefined time-period. In the stress 

testing platform, the method includes executing a second set of test cases to test the one or 

more functional components under a maximum load capacity for the first predefined time-

period, wherein the maximum load capacity is indicative of a simulated load on the one or more 

functional components considering the vehicle in an operating state. In the aging testing 10 

platform, the method includes selectively executing at least one of the first set of test cases and 

the second set of test cases to test the one or more functional components for a second 

predefined time-period. Further, the method includes generating a plurality of reports 

indicating a status of the one or more functional components during the stability testing. 

[007] Various example embodiments described herein relate to a method of testing an 15 

infotainment unit of a vehicle, wherein the one or more functional components comprises at 

least one of Head-Unit; Heads-Up Display; Operating Systems; Bus communication protocols 

such as media oriented systems transport (MOST), controller area network (CAN), local 

interconnect network (LIN), Flexray, Ethernet and other communication protocols; 

Connectivity Modules such as Bluetooth, Wi-Fi and other wireless communications; 20 

Instrument Clusters such as analog and digital gauges; steering wheel controls; and other types 

of embedded Electronic Control Unit (ECU), or their combination. 

[008] Various example embodiments described herein relate to a method of testing an 

infotainment unit of a vehicle, wherein the one or more interfaces comprises a Tool Access 

interface, a Domain Scripts Access interface, a Network Loading interface, an Input/output 25 

(I/O) Loading interface, and a Connectivity interface. 

[009] Various example embodiments described herein relate to a method of testing an 

infotainment unit of a vehicle, wherein executing the first set of test cases to test the interaction 

further comprises: invoking at least one of the Tool Access interface and a Domain Scripts 

Access interface. 30 

 

[0010] Various example embodiments described herein relate to a method of testing an 

infotainment unit of a vehicle, wherein executing the second set of test cases to test the 
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maximum load capacity further comprises: invoking at least one of the Network Loading 

interface, the Input/output (I/O) Loading interface, and the Connectivity interface. 

[0011] Various example embodiments described herein relate to a method of testing an 

infotainment unit of a vehicle, wherein the first predefined time-period is shorter than the 

second predefined time-period. 5 

[0012]  

[0013] Various example embodiments described herein relate to a method of testing an 

infotainment unit of a vehicle, wherein generating the plurality of reports further includes: 

dynamically updating a database with a plurality of defects encountered during the stability 

testing; and dynamically updating the stability testing framework based on the plurality of 10 

defects. 

[0014] Various example embodiments described herein relate to a method of testing an 

infotainment unit of a vehicle, wherein the set of conditions comprises a domain script 

condition and a tool access condition, wherein each of the conditions include associated 

reference variables such as reference recordings, images, messages, text, provision files and 15 

the like. 

[0015] Various example embodiments described herein relate to a method of testing an 

infotainment unit of a vehicle, wherein the first set of test cases comprises at least one of HMI 

test, connectivity test, speech test, navigation test, other cross domain tests and their 

combination, and wherein the second set of test cases comprises at least one of vehicle speed 20 

test, vehicle processing unit utilization test, networking test, other load capacity tests and their 

combination. 

[0016] Various example embodiments described herein relate to a system for testing an 

infotainment unit of a vehicle. The system includes a processor, a memory and a display. The 

processor is communicably coupled to the memory, the display and an infotainment 25 

workstation. The processor is configured to receive at least one input request and at least one 

condition to test one or more functional components of the infotainment unit, wherein the one 

or more functional components are positioned at the infotainment workstation. The processor 

is further configured to generate a stability testing framework based on the at least one input 

requests and the at least one condition to test the one or more functional components of the 30 

infotainment unit, wherein the stability testing framework comprises a cross-domain testing 

platform and a stress testing platform. The processor is further configured to perform a stability 

testing to test the one or more functional components of the infotainment unit based on the 

stability testing framework. When performing the stability testing,  invoke one or more user 
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interfaces on the display for a first set of test cases and a second set of test cases, wherein the 

first set of test cases to test an interaction between the one or more functional components and 

the second set of test cases to test the one or more functional components under maximum load 

capacity for a first predefined time-period, wherein the maximum load capacity is indicative of 

a simulated load on the one or more functional components considering the vehicle in an 5 

operating state. The processor is further configured to generate a plurality of reports indicating 

a status of the one or more functional components during the stability testing. 

[0017] Various example embodiments described herein relate to a system for testing an 

infotainment unit of a vehicle, wherein the processor is further configured to: simultaneously 

execute the first set of test cases and the second set of test cases during the stability testing. 10 

[0018] Various example embodiments described herein relate to a system for testing an 

infotainment unit of a vehicle, wherein the one or more user interfaces comprises at least one 

of a Tool Access interface, a Domain Scripts Access interface, a Network Loading interface, 

an Input/output (I/O) Loading interface, and a Connectivity interface. 

[0019] Various example embodiments described herein relate to a system for testing an 15 

infotainment unit of a vehicle, wherein the first set of test cases comprises at least one of HMI 

test, connectivity test, speech test, navigation test, other cross domain tests and their 

combination, and wherein the second set of test cases comprises at least one of vehicle speed 

test, vehicle processing unit utilization test, networking test, other load capacity tests and their 

combination. 20 

[0020] Various example embodiments described herein relate to a system for testing an 

infotainment unit of a vehicle, wherein the one or more functional components comprises at 

least one of Head-Unit; Heads-Up Display; Operating Systems; Bus communication protocols 

such as media oriented systems transport (MOST), controller area network (CAN), local 

interconnect network (LIN), Flexray, Ethernet and other communication protocols; 25 

Connectivity Modules such as Bluetooth, Wi-Fi and other wireless communications; 

Instrument Clusters such as analog and digital gauges; steering wheel controls; and other types 

of embedded Electronic Control Unit (ECU), or their combination. 

[0021] Various example embodiments described herein relate to a system for testing an 

infotainment unit of a vehicle, wherein the processor is further configured to: dynamically 30 

update a database and the with a plurality of defects encountered during the stability testing; 

and dynamically update the stability testing framework based on the plurality of defects. 

[0022] The foregoing summary is illustrative only and is not intended to be in any way 

limiting. In addition to the illustrative aspects, embodiments, and features described above, 
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further aspects, embodiments, and features will become apparent by reference to the drawings 

and the following detailed description. 

 

BRIEF DESCRIPTION OF DRAWINGS 

[0023] The embodiments of the disclosure itself, as well as a preferred mode of use, further 5 

objectives and advantages thereof, will best be understood by reference to the following 

detailed description of an illustrative embodiment when read in conjunction with the 

accompanying drawings. One or more embodiments are now described, by way of example 

only, with reference to the accompanying drawings in which: 

[0024] FIG.1 illustrates a high-level architecture for testing an infotainment unit, in 10 

accordance with an embodiment of the present disclosure. 

[0025] FIG.2 illustrates a low-level architecture for testing the infotainment unit, in 

accordance with an embodiment of the present disclosure. 

[0026] FIGS. 3A-B illustrates a flowchart of a method of testing the infotainment unit, in 

accordance with an embodiment of the present disclosure. 15 

[0027] FIG.4 illustrates a sequence flow of the stability testing, in accordance with an 

embodiment of the present disclosure. 

[0028] FIGS. 5A-F illustrates examples of user interfaces for testing the infotainment unit, 

in accordance with an embodiment of the present disclosure. 

[0029] The figures depict embodiments of the disclosure for purposes of illustration only. 20 

One skilled in the art will readily recognize from the following description that alternative 

embodiments of the structures and methods illustrated herein may be employed without 

departing from the principles of the disclosure described herein. 

DETAILED DESCRIPTION 

[0030] The foregoing has broadly outlined the features and technical advantages of the 25 

present disclosure in order that the detailed description of the disclosure that follows may be 

better understood. It should be appreciated by those skilled in the art that the conception and 

specific embodiment disclosed may be readily utilized as a basis for modifying or designing 

other structures for carrying out the same purposes of the present disclosure. 

[0031] Various embodiments of the present invention now will be described more fully 30 

hereinafter with reference to the accompanying drawings, in which some, but not all 

embodiments of the invention are shown. Indeed, the invention may be embodied in many 

different forms and should not be construed as limited to the embodiments set forth herein. 
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Rather, these embodiments are provided so that this disclosure will satisfy applicable legal 

requirements. The term “or” is used herein in both the alternative and conjunctive sense, unless 

otherwise indicated. The terms “illustrative,” “example,” and “exemplary” are used to be 

examples with no indication of quality level. Like numbers refer to like elements throughout. 

[0032] The phrases “in an embodiment,” “in one embodiment,” “according to one 5 

embodiment,” and the like generally mean that the particular feature, structure, or characteristic 

following the phrase may be included in at least one embodiment of the present disclosure and 

may be included in more than one embodiment of the present disclosure (importantly, such 

phrases do not necessarily refer to the same embodiment). 

[0033] The word “exemplary” is used herein to mean “serving as an example, instance, or 10 

illustration.” Any implementation described herein as “exemplary” is not necessarily to be 

construed as preferred or advantageous over other implementations. 

[0034] If the specification states a component or feature “can,” “may,” “could,” “should,” 

“would,” “preferably,” “possibly,” “typically,” “optionally,” “for example,” “often,” or 

“might” (or other such language) be included or have a characteristic, that particular component 15 

or feature is not required to be included or to have the characteristic. Such component or feature 

may be optionally included in some embodiments, or it may be excluded. 

[0035] Conventional IVI unit testing faces challenges due to absence of appropriate and 

sophisticated test platforms and lack of best fit test designs. In most cases, issues and defects 

are found when the IVI units are tested in the vehicle, which dents the reputation of the brand 20 

manufacturing the IVI units and disturbs the production schedule on calendar. 

[0036] Also, another challenge faced while performing IVI unit testing is the low defect 

count achieved especially while performing automatic IVI testing. For example, some of the 

defects which the driver or the user of the vehicle may encounter during the live scenarios (i.e., 

when the vehicle is the operating state) may not be taken into account during the IVI unit testing 25 

which may result in the low defect count. Further, conventional IVI unit testing may test the 

IVI unit based on few standard scenarios. For example, the standard scenarios may be “launch 

a media and play”, “launch a navigation and activate route guidance”. Such standard scenarios 

fail to test the IVI unit to its boundary level capacity, which may result in lag or malfunction 

of the IVI unit during the live scenarios. For example, the boundary level capacity may be 30 

indicative of how well the IVI unit performs when a large volume of data is being processed 

under peak load conditions. 

[0037] Furthermore, conventional IVI unit testing may test the one or more functional 

components of IVI unit individually in an isolated manner. Such a testing is called as a domain-
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based testing as generally known in the art in which the functionality of each functional 

component is tested in isolation. For example, assuming that the functional component being 

a Human Machine Interface (HMI), then test scripts for the domain “HMI” will be executed to 

test its functionality. For example, assuming that the functional component being a Bluetooth, 

then the test scripts for the domain “Bluetooth” will be executed to test its functionality. 5 

Likewise, other functionalities like “navigation” or “speech” may also be tested in a similar 

isolated manner. In this regard, when the driver or the user of the vehicle invokes multiple 

functional components at a particular instance, then the IVI unit may crash due to overload as 

the functional components were not tested under cross- domain scenarios.  

[0038] There is, therefore, a need for a testing framework to test the stability of the IVI 10 

unit in initial stages of the development cycle where different preconditions can be triggered 

to check short-term and long-term IVI unit stability. At the same time, the IVI unit may be 

tested to its boundary level capacity considering the live scenarios to overcome malfunctions 

when the vehicle is in the operating state. 

[0039] Disclosed herein is a system and a method for testing an infotainment unit. The 15 

system may test the one or more functional components of the infotainment unit in accordance 

with a stability testing framework. The system receives at least one input request and at least 

one condition to test one or more functional components of the infotainment unit (104), wherein 

the one or more functional components are positioned at the infotainment workstation. The 

system generates the stability testing framework based on the at least one input requests and 20 

the at least one condition to test the one or more functional components. The stability testing 

framework comprises a cross-domain testing platform and a stress testing platform. The system 

performs a stability testing to test the one or more functional components of the infotainment 

unit (104) based on the stability testing framework. When performing the stability testing in 

the cross-domain testing platform, the system invokes one or more user interfaces for a first set 25 

of test cases, wherein the first set of test cases to test an interaction between the one or more 

functional components. When performing the stability testing in the stress testing platform, the 

system invokes the one or more user interfaces for a second set of test cases to test the one or 

more functional components under maximum load capacity for a first predefined time-period, 

wherein the maximum load capacity is indicative of a simulated load on the one or more 30 

functional components considering the vehicle in an operating state. The system further 

generates a plurality of reports indicating a status of the one or more functional components 

during the stability testing. In this regard, the stability testing framework uses the cross-domain 
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testing platform and the stress testing platform to test the one or more functional components 

of the infotainment unit. 

[0040] Turning now to the drawings, the detailed description set forth below in connection 

with the appended drawings is intended as a description of various configurations and is not 

intended to represent the only configurations in which the concepts described herein may be 5 

practiced. The detailed description includes specific details for the purpose of providing a 

thorough understanding of various concepts with like numerals denote like components 

throughout the several views. However, it will be apparent to those skilled in the art that these 

concepts may be practiced without these specific details. 

[0041] FIG. 1 illustrates a high-level architecture for testing an infotainment unit, in 10 

accordance with an embodiment of the present disclosure. It must be understood to a person 

skilled in art that architecture may also be implemented in various environments, other than as 

shown in FIG. 1. 

[0042] According to an embodiment, the high-level architecture depicts a test environment 

100 for testing an infotainment unit. The test environment 100 comprises a first computing 15 

device 101, a second computing device 102 and an infotainment workstation 104. According 

to an embodiment, the high-level architecture may be implemented as a client- server 

architecture with first computing device 101 as the client and the second computing device 102 

as the server. The infotainment workstation 104 may be communicably coupled to the first 

computing device 101 and the second computing device 102. The infotainment workstation 20 

104 includes the infotainment unit which is subjected to the testing. In some examples, the 

infotainment workstation 104 may be referred to as a test bench on which the infotainment unit 

is subjected to the testing. For example, the infotainment unit may include one or more 

functional components which are to be tested before the infotainment unit is deployed in a 

vehicle. The first computing device 101, the second computing device 102, and the 25 

infotainment workstation 104 are communicably coupled to each other using wired or wireless 

communication channels and/or Input/Output interfaces. In some examples, the I/O interface 

may include a variety of software and hardware interfaces, for example, a USB, Wi-Fi port, 

and the like. The I/O interface may enable the first computing device 101, the second 

computing device 102 and the infotainment workstation 104 to communicate with other 30 

computing devices, such as web servers and external data servers (not shown). The I/O 

interface may facilitate multiple communications within a wide variety of networks and 

protocol types, and wireless networks, such as WLAN, cellular, or satellite. The I/O interface 

may include one or more ports for connecting many devices to one another or to another server. 
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According to an embodiment, the first computing device 101 may perform the testing on the 

one or more functional components of the infotainment unit after receiving testing requests 

from the second computing device 102. 

[0043] According to an embodiment, the first computing device 101 and the second 

computing device 102 may include processor 105, 109 and a memory. By way of example but 5 

not limitation, the memory may include random access memory (RAM), read-only memory 

(ROM), electrically erasable programmable read-only memory (EEPROM), FLASH memory, 

disk storage, magnetic storage devices, or the like. Disk storage, as used herein, includes 

compact disc (CD), laser disc, optical disc, digital versatile disc (DVD), floppy disk, and Blu-

ray Disc™, or other storage devices that store data magnetically or optically with lasers. 10 

Combinations of the above types of media are also included within the scope of the terms non-

transitory computer-readable and processor-readable media. Additionally, any combination of 

instructions stored on the one or more non-transitory processor-readable or computer-readable 

media may be referred to herein as a computer program product. In some examples, the 

processor 105, 109 may be implemented as one or more microprocessors, microcomputers, 15 

microcontrollers, digital signal processors, central processing units, state machines, logic 

circuitries, and/or any devices that manipulate signals based on operational instructions. 

Among other capabilities, the processor 105, 109 may be configured to fetch and execute 

computer-readable instructions stored in the memory. 

[0044] According to an embodiment, the first computing device 101 may include a test 20 

client application 107 and the second computing device 102 may include a test service 

application 103. In some examples, the applications may exchange a plurality of information 

such as, but not limited to, a plurality of input requests, a plurality of test results, a plurality of 

configuration files, etc. According to an embodiment, the second computing device 102 

includes a server database 106 to store the plurality of test results transferred from the first 25 

computing device 101. In some examples, the test results may be stored in the form of test 

reports in .xml, or .doc, or .xlsx file format. 

[0045] According to an embodiment, the first computing device 101 includes a client 

database to store the plurality of test results. The test results are indicative of the output of the 

testing performed by on the infotainment unit by the first computing device 101. According to 30 

an embodiment, the test service application 103 of the second computing device 102 may query 

the test client application 107 to identify a configuration information of the first computing 

device 101. According to another embodiment, the test client application 107 may 

automatically broadcast the configuration information. In some examples, the configuration 
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information may be exchanged when the first computing device 101 and the second computing 

device 102 establishes a connection via the communication channel. Such configuration 

information may be required by the test service 103 to identify if the first computing device 

101 is capable of performing testing on a test set for a particular software build. In some 

examples, the test set includes set of functionalities associated with the one or more functional 5 

components of the infotainment unit required to be tested by the first computing device 101.  

In some examples, the software build may indicate a new build or an updated build of the 

infotainment unit which may be unique to each Original Equipment Manufacturers (OEM). In 

some examples, the software build may also be referred to as a test build which includes the 

test that would be run on each new build of the infotainment unit supplied by the OEM. In this 10 

regard, the test service 103 may receive the configuration files to verify if the test build is 

testable by the first computing device 101. The test client application 107 may receive the build 

and the test set after the configuration files of the first computing device 101 is verified. For 

example, each build may include a build name and a frequency of testing required for the build 

such a test hourly, test weekly, etc. 15 

[0046] According to an embodiment, if the second computing device 102 identifies that 

the first computing device 101 is not capable of executing the test build, the second computing 

device 102 may initiate a flashing process by transferring an updated configuration file. The 

flashing process may be executed by the processor 109 of the first computing device 101 upon 

receiving the updated configuration file such that the first computing device 101 may be 20 

configured to run the test set. 

[0047] According to an embodiment, the test set may be executed by the processor 109 of 

the first computing device 101 based on a Stability Testing Framework 110. For example, the 

processor 109 may receive or access the test client application 107 to retrieve the test set and 

the build to execute the testing. According to an embodiment, the Stability Testing Framework 25 

110 may be updated during the flashing process. According to an embodiment, the Stability 

Testing Framework 110 includes a short duration stability testing and a long duration stability 

testing. The processor 109 may execute either the short duration stability testing or the duration 

stability testing or a combination of both based on the test set and the build received from the 

second computing device 102 and specified by the OEM. The Stability Testing Framework 110 30 

generated by the processor 109 to perform the stability testing on the infotainment unit will be 

explained in conjunction with FIG. 2. A sequence flow of information during the short duration 

stability testing will be explained in detailed in FIG. 4. Although the present disclosure is 

explained considering that the first computing device 101 as a client, it may be understood that 
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the second computing device 102 may be implemented as a tool or in a variety of computing 

systems, such as a laptop computer, a desktop computer, a notebook, a workstation, a 

mainframe computer, server, network server, and a cloud-based computing environment.  

[0048] Turning now to FIG. 2, illustrating the low-level architecture for testing the 

infotainment unit. The low-level architecture depicts a testing environment comprising the first 5 

computing device 101 and the infotainment workstation 104. As previously discussed, the first 

computing device 101 is communicably coupled to the infotainment workstation 104 via the 

communication channels. In some examples, the communication channels may be wireless 

such as Bluetooth or Wi-Fi or wired such as CAN bus or ethernet cables. In some examples, 

the first computing device 101 may test the one or more functional components of the 10 

infotainment by transmitting test signals to each functional component positioned on the 

infotainment workstation 104 using a unique IP address associated with each functional 

component.  In some examples, the first computing device 101 utilizes the CAN-bus to transmit 

simulated test signals to the infotainment workstation 104. 

[0049] According to an embodiment, the infotainment workstation 104 comprises plurality 15 

of hardware trigger buttons to test the functionalities of the one or more functional components 

attached to the workstation. In some examples, the one or more functional components 

includes, but not limited to, Head-Unit; Heads-Up Display; Operating Systems; Bus 

communication protocols such as media oriented systems transport (MOST), controller area 

network (CAN), local interconnect network (LIN), Flexray, Ethernet and other communication 20 

protocols; Connectivity Modules such as Bluetooth, Wi-Fi and other wireless communications; 

Instrument Clusters such as analog and digital gauges; steering wheel controls; and other types 

of embedded Electronic Control Unit (ECU). In some examples, the gauges include 

Speedometer, Tachometer, Fuel gauge, Oil pressure gauge, Odometer and Turn signal 

indicators. In some examples, the infotainment unit are composed of multiple ECUs connected 25 

through in-car network such as CAN or LIN. Different protocols can communicate with each 

other through gateway ECUs. 

[0050] In some examples, the Head-Unit may be a touch screen based, tablet-like device, 

mounted on the vehicle’s dashboard. The head unit may include a human machine interface 

(HMI) which may provide provisions to control other functionalities the infotainment unit and 30 

display information related to a functionality which is activated by a driver of the vehicle. For 

example, the Head-Unit may display a navigation map in response to the driver selecting a map 

functionality through touch via the HMI or voice command via a microphone. For example, 

the Head-Unit may display a station frequency of a radio station in response to the driver 
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selecting a radio functionality through touch via the HMI or the voice command via the 

microphone. In some examples, the operating systems support connectivity, and other 

functions, and may integrate new functions in the infotainment unit. Operating systems like 

Android, Linux, Windows may be installed on the infotainment unit. 

[0051] In some examples, the connectivity modules include GPS, Wi-Fi, and Bluetooth 5 

modules to provide connectivity with external networks and smartphones.  In some examples, 

the vehicle may include proximity sensors, gesture recognition sensors, cameras and in-vehicle 

sensors which integrate with the infotainment unit. Some or all of the functionalities in the 

infotainment unit may be and controlled using the head unit, hardware buttons, steering wheel 

controls and voice/speech commands. 10 

[0052] According to an embodiment, the first computing device 101 may be 

communicably coupled to an external database via the communication channels to store a 

plurality of test reports indicative of the results obtained during the stability testing. According 

to another embodiment, the first computing device 101 includes an internal database 224 to 

store plurality of test results accessed by the reporting module 222 to generate a plurality of 15 

test reports. According to an embodiment, the first computing device 101 may include a 

memory 200 comprising one or more repositories. The one or more repositories include an 

OEM’s wise Automation Repository 202, an OEM’s wise Reference Repository 204 and an 

Interface repository 201. According to an embodiment, the OEM’s wise Automation 

Repository 202 and the OEM’s wise Reference Repository 204 provides at least one condition 20 

for testing one or more functional components of the infotainment unit. The at least one 

condition may be associated with an input received from the second computing device 102. In 

some examples, the input may be the build with test set to be tested by the first computing 

device 101. In this regard, each build specified by the OEM may have an associated entry in 

the form of conditions and reference variables in the OEM’s wise Automation Repository 202 25 

and the OEM’s wise Reference Repository 204.  

[0053] According to an embodiment, the OEM’s wise Automation Repository 202 may 

include a domain access condition or set of domain scripts and correspondingly the OEM’s 

wise Reference Repository 204 may include associate reference variables such as reference 

text, images, and audio. For example, if the build specifies to test the functionality of a radio 30 

component in the infotainment unit, then the OEM’s wise Automation Repository 202 may 

specify a condition that the radio component testing must include manual search function, auto 

search function, settings function, and save radio station function. Correspondingly, the OEM’s 

wise Reference Repository 204 may specify an associated reference image required to be 
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displayed while testing the radio component. In another example, if the build specifies to test 

the functionality of a navigation component in the infotainment unit, then the OEM’s wise 

Automation Repository 202 may specify a condition that the navigation component testing 

must include direction, from location, to location, etc. Correspondingly, the OEM’s wise 

Reference Repository 204 may specify an associated reference image to be displayed such as 5 

a map and a recording to be played such as an audio instruction while testing the navigation 

component. In another example, if the build specifies to test the functionality of a security 

component in the infotainment unit, then the OEM’s wise Automation Repository 202 may 

specify a condition that the security component testing must include user ID, password, etc. 

Correspondingly, the OEM’s wise Reference Repository 204 may specify an associated 10 

provision files including the login profiles unique to the driver.  

[0054] According to another embodiment, the OEM’s wise Automation Repository 202 

may include tool access condition or tools such as “record and play” and correspondingly the 

OEM’s wise Reference Repository 204 may include associate reference variables such as a 

replay recording. For example, the “record and play” allow the driver to press a radio button 15 

or a soft button in a touch interface to record an activity of the driver. The activity is logged 

and played back when required for the testing. The replay recordings for the “record and play 

tool” may be available at the OEM’s wise Reference Repository 204. According to another 

embodiment, the OEM’s wise Automation Repository 202 may include tools such as “random 

key press” and correspondingly the OEM’s wise Reference Repository 204 may include 20 

associate reference variables such as coordinates of the touch point of the finger of the driver 

when performing the “random key press”. According to another embodiment, OEM’s wise 

Automation Repository 202 may include tools such as “advanced monkey test” and 

correspondingly the OEM’s wise Reference Repository 204 may include associate reference 

variables such as random values to be populated when performing the monkey test.  25 

[0055] According to an embodiment, the first computing device 101 may include the 

processor 109, the memory 200 and a display (not shown). The processor 109 is communicably 

coupled to the memory 200 and the display. The processor 109 may generate a Stability Testing 

Framework 110 based on at least one input requests and the at least one condition to test the 

one or more functional components of the infotainment unit. As previously discussed, the at 30 

least one input requests may be received by the processor 109 from the second computing 

device 102. For example, the test build and the test case. The at least one condition may be 

received by the processor 109 from the repository. The repository, for example, is the OEM’s 

wise Automation Repository 202 or the OEM’s wise Reference Repository 204 or both. 
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According to an embodiment, the processor 109 may access the repository to retrieve one or 

more conditions associated with the input requests. 

[0056] According to an embodiment, the processor 109 comprises a configuration module 

218, an execution module 220, and a reporting module 222. As discussed previously in 

conjunction with FIG. 1, the configuration files may be accessed by the configuration module 5 

218 and communicated to the second computing device 102. For example, the test server 

application may verify the configuration files to check whether the first computing device 101 

is capable of performing the testing for the build or if there is a requirement for the flashing 

process. According to an embodiment, the processor 109 comprises the execution module 220 

to perform a stability testing to test the one or more functional components of the infotainment 10 

unit based on the Stability Testing Framework 110. According to an embodiment, the Stability 

Testing Framework 110 includes the Interface repository 201 which includes the one or more 

user interfaces. According to an embodiment, the Stability Testing Framework 110 comprises 

a cross-domain testing platform 230 and a stress testing platform 232 executed by the processor 

109 by invoking one or more user interfaces stored in the interface repository 201. For example, 15 

when the execution module 220 is executing the stability testing for a set of test cases in the 

cross-domain testing platform 230 or the stress testing platform 232, the one or user interfaces 

may be invoked to test the one or more functional components. The processor 109 may invoke 

the one or more user interfaces from the Interface repository 201 to be displayed on the display 

for the set of test cases.  20 

[0057] According to an embodiment, the one or more user interfaces comprises at least 

one of a Tool Access Interface 206, a Domain Scripts Access interface 208, a Network Loading 

interface 210, an Input/output (I/O) Loading interface 212, and a Connectivity interface 214. 

According to an embodiment, the process may selectively invoke each of these interfaces in 

accordance with the set of test cases and the testing platform. The processor 109 may invoke 25 

at least one of the user interfaces or a combination of the user interfaces to execute the set of 

test cases on the cross-domain testing platform 230 or the stress stressing platform to determine 

the stability of the one or more functional components of the infotainment unit. According to 

an embodiment, the set of test cases may include a first set of test cases and a second set of test 

cases to be executed on the cross-domain testing platform 230 and the stress- testing platform. 30 

In the cross-domain testing platform 230, the processor 109 may execute the first set of test 

cases to test an interaction between the one or more functional components for a first predefined 

time period. In the stress testing platform 232, the processor 109 may execute the second set 

of test cases to test the one or more functional components under maximum load capacity for 
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the first predefined time-period. The maximum load capacity is indicative of a simulated load 

on the one or more functional components considering the vehicle in an operating state. 

According to an embodiment, the processor 109 may selectively invoke one or more user 

interfaces when executing the first set of test cases in the cross-domain testing platform 230. 

Further, the processor may selectively invoke the one or more user interfaces when executing 5 

the second set of test cases in the stress testing platform 232. For example, when the processor 

109 executes the first set of test cases to test the interaction in the cross- domain testing platform 

the Tool Access Interface 206 and the Domain Scripts Access interface 208 may be invoked. 

Further, when the processor 109 executes the second set of test cases to test the maximum load 

capacity at least one of the Network Loading interface 210, the Input/output (I/O) Loading 10 

interface 212, and the Connectivity interface 214 may be invoked. 

[0058] According to an embodiment, the cross-domain testing platform 230 is provided 

for stability testing the one or more functional components of a plurality of domains in the 

infotainment unit. The plurality of domains, for example, include entertainment domain, 

navigation domain, connectivity domain and the like. Unlike manual testing in which each 15 

domain is tested independent of the other, the cross-domain testing platform 230 provides a 

provision to test multiple domains at any instance of time to evaluate the interaction between 

the one or more functional components belonging to multiple domains. For example, cross-

domain testing scenarios include playing a song from the entertainment domain through a 

functional component such as a speaker, starting a route guidance from the navigation domain 20 

through a functional component such as an HMI, receiving calls from the connectivity domain 

through a functional component such as a microphone. These interaction scenarios may be 

tested together simultaneously at any instance of time to evaluate the interaction between one 

or more functional components of the infotainment unit. In this regard, the processor 109 may 

execute the tests in the cross-domain testing platform 230 to test several interaction scenarios 25 

and record the test results. Such a testing platform may be required to avoid malfunctions on 

the infotainment unit when multiple functional components are operating together in synergy 

at a specific time. In some examples, the processor 109 may invoke either the Connectivity 

interface 214, I/O loading interface 212, Tool Access interface 206, Domain Scripts Access 

Interface 208, or their combination during the cross-domain platform testing.  30 

[0059] According to an embodiment, the stress testing platform 232 is provided for 

stability testing of the one or more functional components under a maximum load capacity for 

the first predefined time-period. The maximum load capacity is indicative of a simulated load 

on the one or more functional components considering the vehicle in an operating state. Unlike 
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manual testing or other automated testing which tests only the basic test scenarios, the stress 

testing provides a provision to test the one or more functional components of the infotainment 

unit by maximizing or increase the rate of utilization of the vehicle processing unit. In this 

regard, the processor 109 may test the infotainment unit up to their boundary line or maximum 

capacity. For example, stress testing scenarios may replicate a car-like environment in the 5 

testing platform by providing the simulated load such as, but not limited to, vehicle speed, start/ 

stop duration of the vehicle, etc. Further, the simulated load may include load on the network 

such as, but not limited to, CAN bus network, Ethernet bus network, LIN network or other in-

vehicle networks. Furthermore, the simulated load may include load on the connectivity 

modules, such as, but not limited to, smart phone connectivity via Bluetooth, Wi-Fi or other 10 

wireless communication. In an example, a typical stress testing scenario may include the car 

running at a specified speed with multiple intermediate stop destinations with a plurality of 

smart phones with full memory trying to establish a wireless connection with the infotainment 

unit. In addition, playing a song from the connected smart phones. Such a stress scenario may 

be provided on the stress testing platform 232 to evaluate the performance of the infotainment 15 

unit under maximum utilization of the vehicle processing unit. In this regard, the processor 109 

may execute the tests in the stress testing platform 232 to test several stress scenarios and record 

the test results. Such a testing platform may be required to avoid crashes on the infotainment 

unit when multiple functional components are operating together under maximum load 

capacity in synergy at a specific time. In some examples, the processor 109 may invoke either 20 

the Connectivity interface 214, I/O loading interface 212, Network Loading interface 210 or 

their combination during the stress platform testing.  

[0060] According to an embodiment, the stability test framework further includes an aging 

test platform 234. The processor 109 may selectively execute at least one of the first set of test 

cases and/or the second set of test cases to test the one or more functional components for a 25 

second predefined time-period. Unlike test execution on cross-domain testing platform 230 and 

the stress testing platform 232 for a short duration, the test execution on the aging test platform 

234 is performed for a long duration. For example, the second predefined time-period for 

running the aging test may be greater than the first predefined time period for running the cross-

domain and stress test. In this regard, the cross-domain testing and the stress testing may be 30 

classified as short duration testing and the aging testing may be classified as long-duration 

testing. As discussed previously, the choice of short duration testing and the long duration 

testing may be specified in the test build communicated by the second computing device 102. 

According to an embodiment, the processor 109 may execute the long duration testing and the 
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short duration testing for the set of test cases by invoking a plurality of user interfaces from the 

interface repository 201.  According to an embodiment, the first set of test cases include at least 

one of HMI test, connectivity test, speech test, navigation test, other cross domain tests and 

their combination. According to an embodiment, the second set of test cases include at least 

one of vehicle speed test, vehicle processing unit utilization test, networking test, connectivity 5 

test other load capacity tests and their combination. According to an embodiment, the test cases 

may be specified as a part of the test set and the build communicated by the second computing 

device 102.  Accordingly, the processor 109 may process the test cases with its associated 

conditions in the OEM’s repository 202, 204 to generate the Stability Testing Framework 110 

and execute the test cases based on the Stability Testing Framework 110 by invoking one or 10 

more user interfaces to evaluate the functionalities of the infotainment unit.  

[0061] According to an embodiment, the processor 109 may generate a plurality of test 

reports indicating a status of the one or more functional components during the stability testing. 

For example, the test reports may indicate pass or fail for each test cases on each testing 

platforms. According to an embodiment, the processor 109 may dynamically update the 15 

database 224 with a plurality of defects encountered during the stability testing. For example, 

the plurality of defects may be a crash, an image mismatch, a blank HMI, a flickering HMI, 

system lag, etc. Further, the processor 109 may dynamically update the Stability Testing 

Framework 110 based on the plurality of defects. For example, the processor 109 may modify 

the execution of test scripts while testing the test cases on the testing platform based on the 20 

feedback of the defects encountered at the infotainment workstation 104. 

[0062] Below are some of non-limiting examples of functional components which can be 

tested using the following user interfaces: 

[0063] Tool Access interface – e.g., record and play feature, random key press feature. 

[0064] Domain Scripts Access interface - e.g., HMI, speech recognition, navigation. 25 

[0065] Network loading interface – e.g., CAN bus load, Ethernet bus load, LIN bus load. 

[0066] Input/output (I/O) loading interface – e.g., USB, speaker. 

[0067] Connectivity interface – e.g., Bluetooth, Wi-Fi. 

[0068] FIGS. 3A and 3B illustrates a flowchart of a method of testing the infotainment 

unit, in accordance with an embodiment of the present disclosure. As illustrated in Figure 3, 30 

the method 300 includes one or more blocks illustrating a method for testing an infotainment 

unit 104. The method 300 may be described in the general context of computer executable 

instructions. Generally, computer executable instructions may include routines, programs, 
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objects, components, data structures, procedures, modules, and functions, which perform 

specific functions or implement specific abstract data types. 

[0069] The order in which the method 300 is described is not intended to be construed as 

a limitation, and any number of the described method blocks may be combined in any order to 

implement the method. Additionally, individual blocks may be deleted from the methods 5 

without departing from the spirit and scope of the subject matter described. 

[0070] According to an embodiment, a first computing device, a second computing device 

and an infotainment workstation may be communicably coupled to teach other via a 

communication channel. Each of the computing device may include a processor, memory, a 

database, and a display communicably coupled to each other. Each of the computing device 10 

may send and receive input/output (I/O) signals to and from the infotainment workstation. The 

infotainment workstation includes an infotainment unit, which includes one or more functional 

components to be tested before deployment in a vehicle. 

[0071] According to an embodiment, the processor of the first computing device executes 

testing scripts to test the one or more functional components of the infotainment unit. At step 15 

302, the processor receives a plurality of input requests from the second computing device to 

test one or more functional elements of the infotainment unit. In some examples, the plurality 

of input requests may be a software build and a test set communicated by the second computing 

device, which may be indicative of a new build or an updated build of the infotainment unit 

which may be unique to each Original Equipment Manufacturers (OEM). In some examples, 20 

the software build may also be referred to as a test build which includes the test that would be 

run on each new build of the infotainment unit supplied by the OEM. In some examples, the 

second computing device may receive configuration files of the first computing device to verify 

if the test build is testable by the first computing device. The first computing device may 

receive the build and the test set after the configuration files of the first computing device is 25 

verified. For example, each build may include a build name and a frequency of testing required 

for the build such a test hourly, test weekly, etc. 

[0072] At step 304, the processor receives a set of conditions associated with the plurality 

of input requests from a repository. The set of conditions include a domain script condition and 

a tool access condition, wherein each of the conditions include associated reference variables 30 

such as reference recordings, images, messages, text, provision files and the like. In some 

examples, the repository may include either an OEM’s wise Automation Repository or an 

OEM’s wise Reference Repository or both. For example, if the build specifies to test the 

functionality of a radio component in the infotainment unit, then the OEM’s wise Automation 
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Repository may specify the set of conditions that the radio component testing must include 

manual search function, auto search function, settings function, and save radio station function. 

Correspondingly, the OEM’s wise Reference Repository may specify an associated reference 

image required to be displayed while testing the radio component. In another example, if the 

build specifies to test the functionality of a navigation component in the infotainment unit, then 5 

the OEM’s wise Automation Repository may specify a condition that the navigation 

component testing must include direction, from location, to location, etc. Correspondingly, the 

OEM’s wise Reference Repository may specify an associated reference image to be displayed 

such as a map and a recording to be played such as an audio instruction while testing the 

navigation component. For example, the “record and play” allow the driver to press a radio 10 

button or a soft button in a touch interface to record an activity of the driver. The activity is 

logged and played back when required for the testing. The replay recordings for the “record 

and play tool” may be available at the OEM’s wise Reference Repository. 

[0073] At step 306, the processor generates a stability testing framework comprising one 

or more interfaces selectively invoked based on the plurality of input requests and the set of 15 

conditions. The one or more interfaces include a Tool Access interface, a Domain Scripts 

Access interface, a Network Loading interface, an Input/output (I/O) Loading interface, and a 

Connectivity interface. At step 308, the processor performs a stability testing to test one or 

more functional elements of the infotainment unit based on the stability testing framework. The 

stability testing framework comprises a cross-domain testing platform, a stress testing platform 20 

and an aging testing platform. In the cross-domain testing platform, at step 310, the processor 

executes a first set of test cases to test an interaction between the one or more functional 

components for a first predefined time-period. For example, cross-domain testing scenarios 

include playing a song from the entertainment domain through a functional component such as 

a speaker, starting a route guidance from the navigation domain through a functional 25 

component such as an HMI, receiving calls from the connectivity domain through a functional 

component such as a microphone. These interaction scenarios may be tested together 

simultaneously at any instance of time to evaluate the interaction between one or more 

functional components of the infotainment unit. In this regard, the processor may execute the 

tests in the cross-domain testing platform to test several interaction scenarios and record the 30 

test results. Such a testing platform may be required to avoid malfunctions on the infotainment 

unit when multiple functional components are operating together in synergy at a specific time. 

In some examples, the processor may invoke one or more user interfaces such as the 
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Connectivity interface, the I/O loading interface, the Tools Access interface, the Domain 

Scripts Interface or their combination during the cross-domain platform testing.  

[0074] In the stress testing platform, at step 312, the processor executes a second set of 

test cases to test the one or more functional components under a maximum load capacity for 

the first predefined time-period. For example, stress testing scenarios may replicate a car-like 5 

environment in the testing platform by providing the simulated load such as, but not limited to, 

vehicle speed, start/ stop duration of the vehicle, etc. Further, the simulated load may include 

load on the network such as, but not limited to, CAN bus network, Ethernet bus network, LIN 

network or other in-vehicle networks. Furthermore, the simulated load may include load on the 

connectivity modules, such as, but not limited to, smart phone connectivity via Bluetooth, Wi-10 

Fi or other wireless communication. In an example, a typical stress testing scenario may include 

the car running at a specified speed with multiple intermediate stop destinations with a plurality 

of smart phones with full memory trying to establish a wireless connection with the 

infotainment unit. In addition, playing a song from the connected smart phones. Such a stress 

scenario may be provided on the stress testing platform to evaluate the performance of the 15 

infotainment unit under maximum utilization of the vehicle processing unit. In this regard, the 

processor may execute the tests in the stress testing platform to test several stress scenarios and 

record the test results. Such a testing platform may be required to avoid crashes on the 

infotainment unit when multiple functional components are operating together under maximum 

load capacity in synergy at a specific time. In some examples, the processor may invoke either 20 

the Connectivity interface, I/O loading interface, Network loading interface or their 

combination during the stress platform testing. 

[0075] In the aging testing platform, at step 314, the processor selectively executes at least 

one of the first set of test cases and the second set of test cases to test the one or more functional 

components for a second predefined time-period. The first predefined time-period is shorter 25 

than the second predefined time-period. For example, due to use of a functional component for 

a long period of time, the functional component may tend to fail, or may eventually stop 

functioning. Therefore, the aging testing platform tests the stability of the function components 

by testing their functionalities continuously for second predefined time-period. For example, 

the processor may execute a test case test the performance of the Bluetooth component of the 30 

infotainment unit 104 after the second predefined time-period, for instance, a month or a year.  

[0076] At step 316, the processor generates a plurality of reports indicating a status of the 

one or more functional components during the stability testing. The plurality of reports may be 

stored in a database in the form of test reports which indicates the status of the one or more 
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functional components while executing the test cases. According to an embodiment, the 

processor dynamically updates the database with a plurality of defects encountered during the 

stability testing. Further, the processor dynamically updates the stability testing framework 

based on the plurality of defects. For example, the plurality of defects may be a crash, an image 

mismatch, a blank HMI, a flickering HMI, system lag, etc. Further, the processor may 5 

dynamically update the stability testing framework based on the plurality of defects. For 

example, the processor may modify the execution of test scripts while testing the test cases on 

the testing platform based on the feedback of the defects encountered at the infotainment 

workstation. 

[0077] The foregoing method descriptions and the process flow diagrams are provided 10 

merely as illustrative examples and are not intended to require or imply that the steps of the 

various embodiments must be performed in the order presented. As will be appreciated by one 

of skill in the art the order of steps in the foregoing embodiments may be performed in any 

order. Words such as “thereafter,” “then,” “next,” etc. are not intended to limit the order of the 

steps; these words are simply used to guide the reader through the description of the methods. 15 

Further, any reference to claim elements in the singular, for example, using the articles “a,” 

“an” or “the” is not to be construed as limiting the element to the singular. 

[0078] FIG. 4 illustrates a sequence flow of the short duration stability testing, in 

accordance with an embodiment of the present disclosure. As shown in FIG. 4, the sequence 

flow begins with a client 101 trying to establish a connection with an OEM server 102 for 20 

testing the infotainment unit. The connection may be established via a communication channel. 

The connection request may include information such as a test bench name (i.e., infotainment 

workstation name) or current build ID available on the client 101. The OEM server 102 accepts 

the connection and sends one or more input requests indicative of the test set and the software 

build that requires testing. In some examples, the OEM server 102 checks the capabilities of 25 

the test bench 104 such whether a camera provision, GPS, online connectivity, etc. is available. 

In scenarios, when such capabilities are not available at the test bench, the OEM server 102 

may update a configuration file according to the capabilities of the test bench 104. In some 

examples, the OEM server 102 accepts the connection and sends the updated configuration file 

indicating that a legacy configuration file at the client is no longer valid for performing the test 30 

set of the software build. The client 101 may read the updated configuration file and start the 

test execution on the stability framework by invoking the interfaces such as the I/O loading 

interface, Connectivity interface, Network loading interface, Tool Access interface and a 

Domain Scripts Access interface or their combination to perform the stability testing. The client 
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101 may run the test scripts or tools required for executing the test on the one or more functional 

components on the test bench. Further, the client 101 may capture a feedback information 

during the stability testing by recording the images and other data sent by the test bench 104. 

In some examples, these images may be indicative of live images from the head unit which 

may be compared with reference images at the client to verify if the test is running successfully 5 

or if there exists an error. Further, the client 101 may update a database 106, 224 with the test 

results during the stability testing. The database 106, 224 may be available at the OEM server 

102 or the client 101. The database 106, 224 may be accessible by both the OEM server 102 

and the client 101. The client 101 may generate a test report indicating the test results for the 

test set provided by the OEM server 102. The test report may include the status of the one or 10 

more functional components during the stability testing using the cross-domain testing 

platform, stress testing platform and aging testing platform. 

[0079] FIGS. 5A-5F illustrates an example of the user interfaces as mentioned above 

provided with the options to test the stability of the one or more functional components, in 

accordance with an embodiment of the present disclosure. 15 

[0080] FIG. 5A illustrates a home screen of the stability framework. The home screen 

provides configuration information such as infotainment workstation/test bench name, build 

name, test case name, execution flow, status, and report link. In some examples, the client 101 

may connect with the server 102 using the home screen to exchange the configuration 

information. In some examples, the server may communicate the build name and the test case 20 

name. For example, the test case name may be speech test, navigation test and connectivity 

test. For example, the status indicates the availability of the infotainment workstation/test 

bench. The status may be either running, available, not available, completed and so on. The 

execution flow option is pressed to list the available testing platforms in the stability testing 

framework 110. For example, the list may include Domain script testing platform, stress testing 25 

platform, aging testing platform and the default testing platform as shown in FIG. 5B. 

[0081] FIG. 5B illustrates an execution flow screen which may be the second screen of the 

stability testing framework 110. As previously discussed, the execution flow screen provided 

a list of options for the testing of the test cases. As shown in FIG. 5B, the options are Domain 

script testing platform, stress testing platform, aging testing platform and the default testing 30 

platform. Further, the execution flow screen may include other information such as rack info., 

rack name, build name, domains supported by the client 101. The rack name or rack info. May 

be indicative of the information of the infotainment workstation/test bench. One of the testing 
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platforms may be selected based on the test cases and the supporting domains. The selection 

may appear in the “selected execution flow” dialog box.  

[0082] FIG. 5C illustrates a stress testing which may be the third screen of the stability 

testing framework 110 according to the selection in the execution flow screen. The stress 

testing screen provides one or more options to execute the test cases. As shown in FIG. 5C, the 5 

one or more options may include “select condition”, “select user defined condition”, “select 

tool execution”. For example, if the “select condition” option is selected, a pop-up window 

may be triggered listing a set of conditions as shown in FIG. 5F. These conditions may be OEM 

specific conditions fetched from the OEM repositories or may be user defined for each for the 

stress testing platform. For example, the if the OEM repository specifies that only 7 Bluetooth 10 

(BT) devices can be connected to the infotainment unit, the accordingly a number less than 7 

may be input on the user interface to test the stability. As shown in FIG. 5F, the set of conditions 

are provided to increase a load on the infotainment unit, test it to its maximum capacity, and 

evaluate the performance. For example, network related load, connectivity related load, and 

I/O related load appears to be specified in the pop-up window to stress test the infotainment 15 

unit. In addition, the stress testing screen provides the “select user defined condition” in which 

other scenarios such as, but not limited to, music on/off, Bluetooth on/off, Wi-Fi on/off, 

open/close navigation, play/pause song, connect/disconnect call, and other like scenarios may 

be selected. Further, the “select tool execution” provides a provision to select the “record and 

play”, “random key press”, “advanced money testing” and other like features under tool 20 

execution. A combination of these conditions may be provided on the stress testing platform to 

test the infotainment to its full capacity. In some examples, the cross-domain testing may also 

be executed in the stress testing screen as it provides additional options such as the “select user 

defined condition” and “select tool execution”. 

[0083] FIG. 5D illustrates a domain script testing platform interface in which multiple 25 

domains along with the set of conditions as shown in FIG. 5F may be selected to test the 

infotainment unit. For example, under the “Standard Validation (SV) domain suits” when 

“HMI” domain is selected, then test scripts related to HMI domain is executed and displayed 

in the execution flow dialog box. Further, when there is a requirement to add additional 

scenarios, one or more conditions may be selected from the pop-up window along with the 30 

domain related conditions such as the “HMI”.  

[0084] FIG. 5E illustrates an aging testing platform interface which appears to contain the 

options of both the stress testing platform interface and the domain script testing platform 

interface. For example, the aging testing platform interface includes options such as the “select 
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condition”, the “select user defined condition”, the “select tool execution” and the “Standard 

Validation (SV) domain suits”. In addition, as shown in FIG. 5E, it is possible in the aging 

testing platform to test the infotainment for a prolonged time-period by setting the duration of 

test execution in hours. For example, if the test execution is complete before the duration set 

in the aging testing interface, then the result of the execution may be analyzed such that the 5 

failed test cases may be looped again for the testing until the expiry of the set duration. In this 

regard, the infotainment unit may be tested using test scripts invoked via the one or more user 

interfaces of the stability testing framework. 

[0085] In some example embodiments, certain ones of the operations herein may be 

modified or further amplified as described below. Moreover, in some embodiments additional 10 

optional operations may also be included. It should be appreciated that each of the 

modifications, optional additions or amplifications described herein may be included with the 

operations herein either alone or in combination with any others among the features described 

herein. 

[0086] The hardware used to implement the various illustrative logics, logical blocks, 15 

modules, and circuits described in connection with the aspects disclosed herein may include a 

general purpose processor, a digital signal processor (DSP), a special-purpose processor such 

as an application specific integrated circuit (ASIC) or a field programmable gate array (FPGA), 

a programmable logic device, discrete gate or transistor logic, discrete hardware components, 

or any combination thereof designed to perform the functions described herein. A general-20 

purpose processor may be a microprocessor, but, in the alternative, the processor may be any 

conventional processor, controller, microcontroller, or state machine. A processor may also be 

implemented as a combination of computing devices, e.g., a combination of a DSP and a 

microprocessor, a plurality of microprocessors, one or more microprocessors in conjunction 

with a DSP core, or any other such configuration. Alternatively or additionally, some steps or 25 

methods may be performed by circuitry that is specific to a given function. 

[0087] In one or more example embodiments, the functions described herein may be 

implemented by special-purpose hardware or a combination of hardware programmed by 

firmware or other software. In implementations relying on firmware or other software, the 

functions may be performed as a result of execution of one or more instructions stored on one 30 

or more non-transitory computer-readable media and/or one or more non-transitory processor-

readable media. These instructions may be embodied by one or more processor-executable 

software modules that reside on the one or more non-transitory computer-readable or 

processor-readable storage media. Non-transitory computer-readable or processor-readable 
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storage media may in this regard comprise any storage media that may be accessed by a 

computer or a processor. By way of example but not limitation, such non-transitory computer-

readable or processor-readable media may include random access memory (RAM), read-only 

memory (ROM), electrically erasable programmable read-only memory (EEPROM), FLASH 

memory, disk storage, magnetic storage devices, or the like. Disk storage, as used herein, 5 

includes compact disc (CD), laser disc, optical disc, digital versatile disc (DVD), floppy disk, 

and Blu-ray disc™, or other storage devices that store data magnetically or optically with 

lasers. Combinations of the above types of media are also included within the scope of the 

terms non-transitory computer-readable and processor-readable media. Additionally, any 

combination of instructions stored on the one or more non-transitory processor-readable or 10 

computer-readable media may be referred to herein as a computer program product. 

[0088] Many modifications and other embodiments of the inventions set forth herein will 

come to mind to one skilled in the art to which these inventions pertain having the benefit of 

teachings presented in the foregoing descriptions and the associated drawings. Although the 

figures only show certain components of the apparatus and systems described herein, it is 15 

understood that various other components may be used in conjunction with the supply 

management system. Therefore, it is to be understood that the inventions are not to be limited 

to the specific embodiments disclosed and that modifications and other embodiments are 

intended to be included within the scope of the appended claims. Moreover, the steps in the 

method described above may not necessarily occur in the order depicted in the accompanying 20 

diagrams, and in some cases one or more of the steps depicted may occur substantially 

simultaneously, or additional steps may be involved. Although specific terms are employed 

herein, they are used in a generic and descriptive sense only and not for purposes of limitation. 

[0089] The various illustrative logical blocks, modules, circuits, and algorithm steps 

described in connection with the embodiments disclosed herein may be implemented as 25 

electronic hardware, computer software, or combinations of both. To clearly illustrate this 

interchangeability of hardware and software, various illustrative components, blocks, modules, 

circuits, and steps have been described above generally in terms of their functionality. Whether 

such functionality is implemented as hardware or software depends upon the particular 

application and design constraints imposed on the overall system. Skilled artisans may 30 

implement the described functionality in varying ways for each particular application, but such 

implementation decisions should not be interpreted as causing a departure from the scope of 

the present invention. 
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CLAIMS 

We Claim: 

1. A method of testing an infotainment unit of a vehicle, the method comprising: 

  receiving 302, by a processor 109 of a first computing device 101, a plurality of 

input requests from a second computing device 102 to test one or more functional 5 

components of the infotainment unit, wherein the one or more functional components are 

positioned on an infotainment workstation 104, wherein the processor 109 is 

communicably coupled to the infotainment workstation 104; 

   receiving 304, by the processor 109, a set of conditions associated with the 

plurality of input requests from a repository of the first computing device 101;  10 

  generating 306, by the processor 109, a stability testing framework 110 

comprising one or more interfaces selectively invoked based on the plurality of input 

requests and the set of conditions; 

  performing 308, by the processor 109, a stability testing to test the one or more 

functional components of the infotainment unit based on the stability testing framework 15 

110, wherein the stability testing framework 110 comprises a cross-domain testing 

platform, a stress testing platform and an aging testing platform, 

  wherein in the cross-domain testing platform 230,  

 executing 310, by the processor 109, a first set of test cases to test an 

interaction between the one or more functional components for a first predefined 20 

time-period; 

  wherein in the stress testing platform 232,  

 executing 312, by the processor 109, a second set of test cases to test the 

one or more functional components under a maximum load capacity for the first 

predefined time-period, wherein the maximum load capacity is indicative of a 25 

simulated load on the one or more functional components considering the 

vehicle in an operating state; 

  wherein in the aging testing platform 234, 

 selectively executing 314, by the processor 109, at least one of the first 

set of test cases and the second set of test cases to test the one or more functional 30 

components for a second predefined time-period; and 

 generating 316, by the processor 109, a plurality of reports indicating a status 

of the one or more functional components during the stability testing. 
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2. The method of claim 1, wherein the one or more functional components comprises at 

least one of Head-Unit; Heads-Up Display; Operating Systems; Bus communication 

protocols such as media oriented systems transport (MOST), controller area network 

(CAN), local interconnect network (LIN), Flexray, Ethernet and other communication 5 

protocols; Connectivity Modules such as Bluetooth, Wi-Fi and other wireless 

communications; Instrument Clusters such as analog and digital gauges; steering wheel 

controls; and other types of embedded Electronic Control Unit (ECU), or their 

combination. 

 10 

3. The method of claim 1, wherein the one or more interfaces comprises a Tool Access 

interface 206, a Domain Scripts Access interface 208, a Network Loading interface 210, 

an Input/output (I/O) Loading interface 212, and a Connectivity interface 214. 

 

4. The method of claim 3, wherein executing the first set of test cases to test the interaction 15 

further comprises: invoking at least one of the Tool Access interface 206 and a Domain 

Scripts Access interface 208. 

 

5. The method of claim 3, wherein executing the second set of test cases to test the 

maximum load capacity further comprises: invoking at least one of the Network Loading 20 

interface 210, the Input/output (I/O) Loading interface 212, and the Connectivity 

interface 214. 

 

6. The method of claim 1, wherein generating the plurality of reports further comprises: 

 dynamically updating a database 106, 224 with a plurality of defects encountered during 25 

the stability testing; and  

  dynamically updating the stability testing framework 110 based on the plurality of 

defects. 

7. The method of claim 1, wherein the set of conditions comprises a domain script 

condition and a tool access condition, wherein each of the conditions include associated 30 

reference variables such as reference recordings, images, messages, text, provision files 

and the like. 
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8. The method of claim 1, wherein the first set of test cases comprises at least one of HMI 

test, connectivity test, speech test, navigation test, other cross domain tests and their 

combination, and wherein the second set of test cases comprises at least one of vehicle 

speed test, vehicle processing unit utilization test, networking test, other load capacity 

tests and their combination. 5 

 

9. A system for testing an infotainment unit comprising: 

 a processor 109; 

 a memory 200; and 

 a display, wherein the processor 109 is communicably coupled to the memory 200, the 10 

display and an infotainment workstation 104, and wherein the processor 109 is configured 

to: 

  receive at least one input request and at least one condition to test one or more 

functional components of the infotainment unit, wherein the one or more functional 

components are positioned at the infotainment workstation 104; 15 

  generate a stability testing framework 110 based on the at least one input 

requests and the at least one condition to test the one or more functional components of the 

infotainment unit, wherein the stability testing framework 110 comprises a cross-domain 

testing platform 230 and a stress testing platform 232, 

  perform a stability testing to test the one or more functional components of the 20 

infotainment unit based on the stability testing framework 110,  

  wherein when performing the stability testing,  

  invoke one or more user interfaces on the display for a first set of test 

cases and a second set of test cases, wherein the first set of test cases to test an 

interaction between the one or more functional components and the second set of test 25 

cases to test the one or more functional components under maximum load capacity for 

a first predefined time-period, wherein the maximum load capacity is indicative of a 

simulated load on the one or more functional components considering the vehicle in an 

operating state; and 

 generate a plurality of reports indicating a status of the one or more functional 30 

components during the stability testing. 
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10. The system of claim 9, wherein the processor 109 is further configured to:  

 simultaneously execute the first set of test cases and the second set of test cases 

during the stability testing;  

 dynamically update a database 106, 224 and the with a plurality of defects 

encountered during the stability testing; and  5 

 dynamically update the stability testing framework 110 based on the plurality 

of defects. 

 

 
 10 

Dated this 15th day of March 2022 

 

 

 

BHANU PRASAD (INPA No: 3253) 15 

Manager, IPR Dept., 

L&T Technology Services Limited, 

DLF 3rd Block, 2nd Floor, 

Manapakkam, Chennai - 600089.  
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ABSTRACT 

 

Disclosed herein is a system and a method of testing an infotainment unit of a vehicle. The 

processor 109 receives a plurality of input requests and a set of conditions associated with 5 

the plurality of input requests to test one or more functional elements of the infotainment 

unit, wherein the one or more functional elements are positioned on an infotainment 

workstation 104, wherein the processor 109 is communicably coupled to the infotainment 

workstation 104. Further, the process 109 generates a stability testing framework 110 

comprising one or more interfaces 201 selectively invoked based on the plurality of input 10 

requests and the set of conditions and performing a stability testing to test the one or more 

functional elements based on the stability testing framework 110. The stability testing 

framework comprises a cross-domain testing platform 230, a stress testing platform 232, 

and an aging testing platform 234 to test the one or more functional elements for a 

predefined time-period. 15 
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