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UNDERSTANDING HMI TESTING

Mewer and more advanced Human Machine Interface (HMI) solutions ensure an increasingly
advanced in-vehicle experience, and that is today driving state of the art In-Vehicle infotainment
(IVI) features in the automotive industry,

I beday's warld, infotainment systems ana requined to provide
seambess conme clivity. Sape provided by Qo 5T Gisbul

While testing an HMI is a very complex task, it is not
possible to automate it completely.

he auromotive indusiry is operating in a world
that demands much more than vehicles for
cranspertation, Ie muse deliver highly oficen
machines with an even higher level of inter-
face for various systems in the vehicle. Mewer and more
advanced Human Machine Interface {HMI solurions
ensure an incressingly advanced in-vehicle experiensce,
amd that is wday driving seate of the ane In-Vihacle in-
fominment (IV1} fearures in the auromorive indusery.
I teday's world. infrainment sysiems are required
1 |,'|n_'||.-i-u_:k' seambess connectivity with mohils device
app feamures and aleo operate intuitively, fawlesshy and
ingelligenly. A modern vehicle nends 1o communicace
various funcrionalities - commands for abe drjwn__u;,
personalized in-wehicle digital spstemis - and alsa offer
advanced connectivity opions - like W 2% (Vehicks o
Evervthing), predictive maintenance and OTA {Orei
the AJi) updates - o the driver thar will essentially
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ake driving experience 3 bwa-way comamuniction.
While this raises expecrations of innovarion, there are
challenges thar need o be addressed before the HMI
aspect of in-vehicle functionalities can be declared fir
and efficient, while being intuiuve and contexiual as
well.

EMSURIMNG A HEALTHY INTERFACE

A fine balance needs o be maincained beowsen the
driver and the in-vehicle funcrienalivies, The human
iberface with the machine’s capabilicies necd 1o be easy
to manage, decipher, navigate and alsa be accurate for
graphics and sound scowscics erc, Thar s a basic re-
quirement, and now there is innovacion thar should de-
liver an HMI coperience that is more advanced in many
wavs, While asstherics is a big part of the HMI design,
easy funcrisnalities and high ethciency is the bagger bat.

By some measures, while they deliver diverss func-
tienalitics in enterainment, the IV] system is perhaps
the most comples svsrem in the vehicle, They are need-
ed to sugport muliple input cwiput Geilines, muldple
connectivity functions and touchscreens, They natural-
ly meed o process large amounes of da as well, and
this actually changes the entire equarion, It goes with-
out saying that HMI needs oo be the mest robuse par
of the in-vehicle systems, And for that o hold, esong
plays 2 critical role in its engagement readiness.

In arder ta be compartible wich multiple displays of
various sizes & ypes and conneerions, the V1 needs
o be a discribured system ro ensure they suppor all
Facers of system interaction - command and contral,
AN source TrAnspOTE, dara and rJ:|=|'lm:r:-:|:i-:1:.

THE TEST CHALLENGE

Az the number of interfaces increase, the testing envi-
tonment becomes more complex. With muluple user
interfaces, testing needs o cover all possable inerfaces
and srimuli, and the system will meed 1o track each in-
pun, and capoure dava of il w ensure reselutions and
o repear failures, Various mobility devices and operar-
tibgr svstems ineed 1o be a past of the integrated commu-
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"While aesthetics is a big
part of the HMI design, easy
functionalities and high
efficiency is the bigger bit”

nicarion system in vehicle, and it goes withour saying
thar for incressed feamures, the number of res scenariog
would increase poo,

The I:r:im'_l:l. \'.']IJ.".IZ'I'I.B‘L', however, 18 abour the User
Incecface (W) and dll_':ig;n of the HMI
gﬂhili.r:,', and ha.rnu,:n:,r wirh orher in vehicle dr:sign ale-
ments, ldeally, it should be a5 casv as one ar mwo clicks
for the deiver te reach the UT sereen, and derlve dara
required. The challenge comes from the new feaiares

its easy navi-

that need o be rested o pecfection, In case chere are
really complex animarions involved in TV, it will be
ustially tested by recording video and checking frame
by framse, The testing meeds w ensuee clarin of soreen,
smoathness of animanens, canty of audio, complen:
intereperabiliny of new innavarve funcrionalites. and
nerworked devicas,

THE LIMITATIONS OF MANUAL TESTING
While testing an HMI s a very complex sk, it is not
pessible to auromate it complecely, While diagnostics
om seme sysrems like media and mobilicy can be au-
tomared, in HMI testing, the bess rao thar can be
achicved is abour 60 percent. The trend is moving into
a Compater Vision based testing, with extensive use
of Arnbcial Ineellipence (All and Machine Learning
(ML), There are some OEMs who are developing ML
and Al fricndly specifications for wsting and automa-
tion thar will allow creation of e cases from spoci-
bcations, The scrpes that can be generared using dhis
helps to reduce efferts of testing by two levels, but mos:
effort will then go inee the preparation of specification
inscll, With time, this complesity will only increase as
there could be asound 40 languages supported by a
single system. Even though Al and Opeical Characrer
Recopnition (OCR) sechnelogy can be used for system
language testing. it will suwcceed enly if that incelligence
can be brought ineo the west automation framework,
Cleary, both manual and auromared resting have
their Hj'-'HI:IW.HL'!. Asa rlu.rl.i:u.g pobnt, manzl EL'!:-liI:IH laas
higher advantages since the specibes of functionalities
'h-:'ing vested are often very precise. W can switch
o automated vesting process once the IV1 fearures are
fine-mumed for resting and all specifics are appeased,

AUTOMATION TRENDS IN HMI
TECHNOLOGY

There are several ineresting new trends in ausomaned
HMI resting rechnologics, Increasingly, Robotic Pro-
oo Awomation (RPA) s becoming 3 pant of HMI
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testing these days. There are companies that are berting
on Rebotic Arms that support automared resting, They
provide same APls used for suromarion - somerhing
like a camera seoup with a mbaoric arm, thar can detect
a burton and will be used instead of 2 human touch,
swipe or piju.'h on the sereen. Even today, a mobotic
pressure sensitive arm is needed ro test a 30 rouwch en
ahl=d screen rhar is n;um-n.rl}' availabl= nnl}' in Fewr il
hone models, Yery near in che furure chis will be availa-
bile for IW1 s well, Even for the normal display withour
3D-touch, pressure apphied o the soremn shoald be
coneradlable o ensure the screen dies not crack under
pressure, This demands the need of a sensitive robaric
arm for sutomartion of V] testing — one that is sensitive
o the different functonalivies of the syseem,

[t 35 unlikedy that any time in the near futune, HM1
resting can be complerely auramared. It is very ditheule
to achisve 2 robust auromarion secup during the Engi-
neering Version (EV and Design Version (V) phases.
where the V1 system s evolving, Usual pracrice Iz o
build the automation framesork during these phases
and deploy in Praduction Version ('] phase and con-
tinue using it during and afrer the 'Y through Scart
of Prodiction (SOF) and unil end of life of the 1V
esting, Recent advancement of Al and ML along with
robotics helps the companies i bringing the autema-
tiwn down the line largely ineo [ phase effordesshy.
Al and ML helps the auromarion team o adape the
requircmcnt changes in the device during che DY and
TV phases inno their svstem miuch casily and with lesser
cifort, e actmally makes business sense to automate the
design version, because changes are inevitable during
this phase which can be rested and delivered with les
effert of using Al Emploving ML along with Al will
ensure the sccuracy of the graphics usage. Werifving the
graphics in [V phase 15 not a must, though chis will
ensure less changes in graphics in further phase of the
system, The ' also see many changes in rerms of sy
cem requirements but will be more robust in nacure and
so aromation will give more et coverage,

San, il auvomation is saken up fom the design stage,
the Brst couple of months the testing needed will be
|1r5¢'l1_.' mamul, and hnping for some strides in che Geld
of auomated esing in HMLL we can expect awoma-
rien to take the upper hand in subsequent stages.

Clearly, HMT testing s on a path of innovation and
with features petting smarter, better and much maore in-
cuitive, Testing cthem will be a challenge thar technole-
gies of the furure will need v deal with, on priodn. &
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