1 Measurenent system and neasurenent nethod for neasuring video
processing quality 5 The invention relates to a nmeasuring system and
measuring nmethod for nmeasuring a video ptocessing quality of a device
under test, preferably a user equipnent such as a snartphone. 10 For
determ ning a user experience when viewing a video, especially a
stream ng video on a smartphone, the correct reception and display of
each single frane is the nost inportant criteria. Al though image
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t he neasurenen ese I’ aneters I's evance use

experience determ nation. Th@ﬁﬂeexpebc&¥stem@<ﬁxm1ﬂﬁ§asur|ng the i mge
quality of a 20 video transm ssion. For exanple the Gernman patent

applicatfon DE 101 12 528 Al shows such a system The system though

I s di sadvantagequsentiiRee a1high %”B%%%'s%}%gp%%ftehs ah@qg\b‘é%ﬁr&ﬂg
order to analyze the inmages that have been received evi ce

under test, m@5h9dnéerameaﬁmqengeeogdeDoprooepsusgngualemyreEaalon
with a transmitted %ﬁ | ge S e gi ee %ggect of the present
i nvention i §d“Cr & Cre e uPER §§ ¥n1aH5 & JEPPRG FEER0S 2@
capabl e of smartphone.
10
For determining a user experience when viewing a video,
especially a streaming video on a smartphone, the correct
reception and display of each single frame is the most
important criteria. Although image errors or skipped
15 frames can be tolerated up to a certain amount, the

measurement of these parameters is of relevance to a user

experience determination.

There exist systems for measuring the image quality of a
20 video transmission. For example the German patent
application DE 101 12 528 Al shows such a system. The
system though is disadvantageous, since a high
computational power is required in orxder to analyze the
images that have been received by the device under test,
25 since an image recognition comprising a correlation with a

transmitted test image is performed.

The object of the present invention is to create a
measuring system and a measuring method capable of

30 determining the video processing quality of a device under
test without requiring expensive hardware or a high

computational complexity.



30 determ ning the video processing quality of a device under test

wi t hout requiring expensive hardware or a high conputationa
conplexity. 2 The invention is solved by the features of claim1l for
t he neasurenent system and by the features of claim9 for the

measur i ng. MothodngReRaRAent kAl Sontaln dUiLheL. devehangent vo.5 A

i nventive neasuring systemfor neasuring vi eo processi ng qual i
a devi ce understesmecdnpristesn an@e@sumhngf&avmmescaﬁpcdaumg9 for the

transm ssi on neans set for transm a video to the device
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video and digeRlayipi@nitls .using a display conprised by the device under
test. The video conprises at |east a first barcode to be displ ayed
for a fi¥?st duration. The neasuring system conprises a barcode reader

set up for meedianthed est.s hateade ra hie i apkay Lot he

devi ce under tést e measuring sy en1|s Se ernlnlng t he
vi deo procepsbngsqdablqwaaﬁt@hefdevueeluadahdbestebasedmpmaaes a
measuring results of the barcode reader. This setup allows the
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conpl exi ty %Q@nsﬁWt@%h@W%r%lg%%t%o %ﬂ%aabég%guﬁbﬂertQ%s%'d%ﬂe device
conpri ses a second barcode to be displayed a second duration. The

barcodel@eauedemstehénlgeﬁempupoﬁomeaQCﬁgvuhe seéeonddear ende fromthe
displaying it using a display comprised by the device
under test. The video comprises at least a first barcode
to be displayed for a first duration. The measuring system
comprises a barcode reader set up for reading the first

15 Dbarcode from the display of the device under test. The

measuring system is set up for determining the video
processing quality of the device under test based upon
measuring results of the barcode reader. This setup allows
the measurement of video processing quality with a low

20 computational complexity and low hardware costs.

Advantageocusly, the video comprises a second barcode to be
displayed for a second duration. The barcode reader is
then set up for reading the second barcode from the

25 display of the device under test. It is thus possible to
detect a minimum duration necessary for displaying the
barcode in order for the device under test to correctly

display it.

30 Even more advantageously, the video comprises a plurality
of barcodes to be displayed consecutively for a constant
or decreasing or increasing duration. This allows an even

more accurate detection of the video processing quality.



25 display of the device under test. It is thus possible to detect a
m ni mrum dur ati on necessary for displaying the barcode in order for
the device under test to correctly display it. 30 Even nore

advant ageously, the video conprises a plurality of barcodes to be

di spl ayed capseesbigweelys1for t&CoNgant oHprdeekeasiydy e LNCLeasiing
duration. This allows an“even nore accurate detection of the video
processi ng quakittiyn, Zusdvgntwagebusioy batrivedei deo dierpriyses ad tgap eatcha
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i ncreasing or decreasing. This allows for a processing tinme of the
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for each franme o eo. This allows for a very accurate

det ecti on obatbhedel deadprocessithgrefalrict e usEhde barcode reader is
advant ageously set up for processing barcodes with at |east the frane
rate of the video. This 15 even further increases the measurenent

accuracy. Thechr absll sgivantiBaBHsaly,t Re MRS RGP ise® arBistinct
advantaggously set up for transmtfing the video at a changing frane
rate ané or bbirceaee fandrachbiftrager of ithee vaQegndlbd sr eddbutsi drranad/ or
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measuring systemis en set up tor determ ning € Vi déo “proocessing
qual ity based upon a correct barcode reception by the barcode reader

This allows for testing the video 25 processing quality of the device
under test GRBeP2drrHsr ERAdEENdSt pegntageously set up for processing

barcodes with at least the frame rate of the video. This

15 even further increases the measurement accuracy.

The transmission means of the measuring device are
advantageously set up for transmitting the video at a
changing frame rate and/or bitrate and/or bit error rate

20 and/or resolution and/or latency between packet
transmission and/or video coding scheme. The measuring
system is then set up for determining the video processing
quality based upon a correct barcode reception by the
barcode reader. This allows for testing the video

25 processing guality of the device under test underx

different conditions.

The measuring system advantageously comprises a control
unit set up for controlling the function of the measuring
30 device and of the barcode reader. The control unit is then
set up for determining the video processing quality of the
device under test. This enables an automatic measurement

process.



The neasuring system advant ageously conprises a control unit set up
for controlling the function of the neasuring 30 device and of the
barcode reader. The control unit is then4gset up for determ ning the
vi deo processing quality of the device under test. This enables an
aut omati C MBASUIRERAL ¥ ARBSSicirh AR NR IRARULG TR od
serves the purpose of nmeasuring a video processing ( gl ty of a
devi ce undemeagsring v désleios pmomessimige diued itthyve odeai ce viinge unidest .

The devi ce r test. j s set up for  receiving the video and
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vi deo conpridees cat uneiest tasfhi st shar e@dedro e cdivsplbayed Kayed fingst
duration, The first barcode is read fromthe display of the device
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This setup allows the neasurenent of “video processing quaflty W tha
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enbodi nent of the invention is no further explained with respect to
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inventive nMpasekisRIngy FuBMiky d3rbkaek idivageanhde® Fedr 28hQws e@nfilhbst
exenplary test video in a tinme- diagram Fig. 3shows a second
exenplaﬂ@ t béged geen Aegsuirgng results of reading the barcode. This

setup allows the measurement of video processing guality
with a low computational complexity and low hardware

costs.

15 An exemplary embodiment of the invention is no further

explained with respect to the drawings, in which

Fig. 1 shows an exemplary embodiment of the inventive

measuring system in a block diagram;

20
Fig. 2 shows a first exemplary test video in a time-
diagram;
Fig. 3 shows a second exemplary test video in a time-
25 diagram;
Fig. 4 shows a third exemplary test video in a time-~
diagram;
30 Fig. 5 shows a forth exemplary test video in a time-

diagram, and

Fig. 6 shows an exemplary embodiment of the inventive

measuring method in a flow chart.



25di agram Fig. 4shows a third exenplary test video in a time-
diagram 30 Fig. 5shows a forth exenplary test video in a tine-

di agram and Fig. 6shows an exenpl ary enbodi nent of the inventive
measuring method in a flow chart. 5 First we denonstrate the
construction and function of an exenplary enbodi nent of the inventive
measuring systemw th respect to Fig. 1. Wth respect to Fig. 2 -

Fig. 5 we 5Figstheerdeacsiséwadief toeenengosyicbliont esd fludesion of an

conposition LRal |y |.an l.g. 6 d trate the function of an
enbod: ment | S7SURa o i SO s oy TR aa T ST &r LA P P8 LN
ref erence nuither seispeditf frer gl .f iguweshhavepbeentpaktigal ky -omitt ed. we
10 In Fig. 1 an_enbodi nent of the inventive neasurenent system1l is
shown. The AEESHEERERE SPStemiilieskpli PessalbhtasGritnyidei ce 2, a

barcode readgm,3saRd oAsPeFIARah yCORRBLET FRg. TRE EEASHELAg rSY¥ St el IS
set up for neasuring
function of an embodiment of the inventive measuring

method. Similar entities and reference numbers in
different figures have been partially omitted.
10
In Fig. 1 an embodiment o¢f the inventive measurement
system 1 is shown. The measurement system 1 comprises a
measuring device 2, a barcode reader 3 and a personal
computer 5. The measuring system 1 is set up for measuring
15 the video processing quality of a device under test 4, for

example a mobile phone, for example a smartphone.

The measuring device 2 comprises signal generating means
10, transmission means 11 and control means 12. The

20 control means 12 are set up for controlling the function
of the signal generation means 10 and the transmission
means 11. The control means 12 controls the signal
generation means 10 so that the signal generation means 10
generate a signal comprising a video to ke transmitted to

25 the device under test 4. The signal generation means 10
transmits the signal to the transmission means 11, which
create a radio frequency signal and transmit it to the
device under test 4. The transmission means 11 and the
device under test 4 are either connected to each other

30 over-the-air or through a cable connection. In Fig. 1 an

over-the-air-connection is depicted.

The signal generated by the signal generation means 10

comprises a video to be displayed by the device under test



15 the video processing quality of a device under test 4, for exanple
a nobil e phone, for exanple a smartphone. The nmeasuring device 2
conpri ses signal generating neans 10, trgnsm ssion neans 11 and
control neans 12. The 20 control mnmeans 12 are set up for controlling

the function ofythe shgaal.,ge %E%E'Oﬁe”%a%%régmﬁﬂg Lhaekr apsal $5408

nmeans 11. The control nmeans 12 control e signal” generation neans
10 so that théesi ghah géredatiicr wedes t@sgederatelaesi ghal video, it
conprising a V|d§o to_be transmtt under, test 4.

d to 25 the d
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transmt it to the device under test 4. The transm ssi on neans 11 and

the devite BAgePdeestramatlceischeencohnsbeedevdceashdsrhépssos, which
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over - t he- ai F- cohfection" s I'S Vi
stream ng viddeplak afvmﬂeodbwhee Vihelert hesdevi.ce under test 4
receives the video, it is set up for starting to display the video on

its screen. The described barcode reader 3 is set up for reading 5

barcodes fremut Bgréga@e@e%e&h% deyl %ﬁeua@%u&»%b éev\ﬁfeteca ake
present within the video, which is displayed by the display of the

devi ce UhderonssplaedThy bhrcpdespeaderoBpatert e WhasﬁﬁmﬁgndéV|ce 2
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conprising khe virdeemti® the deynee d@ﬂ@&l%@ﬁb 4heThedper senahe device
conputer 5 instructs the barcode reader 3 to read the barcodes from
the di spl ayu8fersteré devilbe BRIEPIESsECORPUNBIredyéPStERELBefEBnal

computer 5 SE@b&@SrQEBEErB”QOr?%HBt%hgfb%?@oBéECQQSmr%ﬁgeﬁléggggn?{

processes t In an alternative enbodi nent e neasuring s
does 15 the device under test 4. Moreover, the personal computer 5

receives measuring results of the barcode reader 3 and

processes them.

In an alternative embodiment, the measuring system 1 does

20 not comprise a personal computer 5. The barcode reader 3
is then directly connected to the control means 12 of the
measuring device 2. The control means 12 then fulfill the
entire function of the personal computer 5. The control
means 12 then control the function of the barcode reader 3

25 and receive measuring results of the barcode reader 3. The
control means 12 then also process the measuring results
of the barcode reader 3 and the display them on a display
connected to the measuring device 2, which is nct shown in
Fig. 1.

30
Alternatively, the device under test 4 and the
transmission means 11 are not connected through an ideal
channel, but through fading means, producing a sub-optimal

transmission channel. Then it is possible to determine the



20 not conprise a personal conputer 5. The barcode reader 3 is then
directly connected to the control neans 12 of the neasuring device 2.
The control neans 12 then fulfill the en{ire function of the personal
conputer 5. The control mnmeans 12 then control the function of the

bar code readgf; 3¢ 50%”qh%e%%%§%e”%%%%Ei@%SEG%UE%S %EeE@% BALCA48 )y
reader 3. The control means 12 then also process {he measuring
results of the kardeodandeadeubs candmkie tdiasphdy stbamcondad tdiospl.ay

connected to.the nmeasuring device 2, which is not _shown in Fig. 1. 30
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are not conpeehednbhhiaudhraniigeal sehamael 1tbyk threual fad:rgpeans,
prodUC|ng a sub-optimal transm ssion channel. Then it s possible to

det er mi n& t Becordabillivt.y of the device under test 4 to receive and
di splay the video under sub-optinmal transm ssion conditions.
Alternatively, the transm ssion neans 11 may be set up for creating

the RF-signah gagthat it fiisstl ready seogichiced 29 accanhdi rgkyo I n Fig.

2, a first tinme-sequence 20 of the video transnmitted to the device
under test ZréPspigted te $RewdSVACR MefeBaiesde 30T §1Gi-spl dpednrur -
a first duratison ki tap thaty; a6l st P 4Q.iLs . disspl r a
second durationgf%.bi%ggégtﬁgt?gabég %ﬁ e%a?%gdg gik?g ?ES?génggér
the fir$® dafaeronheit, A fecoendggap 441 iss ddisppeaydd tbar at kecdndat i on

t2. A third barcode i hen di spl ayed for duratiqn ti. Foll ow ng
thi s sequenfUINaPE daps MESTISNAS ady SRGPE bRPCO0RE 39, 13kepLaTed
di spl ayed syegesnkveliystAdaaptabways . fal kawsnangapbancedeqitheayed

barcodes always are displayed for the duration tl, while the gaps are
di spl ayed féprt kéeddraaternt 22-AR tharcobescr’de332aie hspl aypéelpyed

t he sane du iqQnti. Al ps .are di for. th
duration tz%g%hg 8%%%8 gé gg:3£%g%§%l§ etégffggghgxgghigoé%fggﬁgggé’
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it is possible tg neas%rﬁ the capability of the device under test 4
of Fig. 1 t82RoPr¥e¥Pylalipisyorné Barcsdes 363235508/ pgways are

determ ne, ufisaniuyeh the haccodestabe mat dhipkayed gapkeatky.

displayed for the duration t2. All barcodes 30-33 are
displayed for the same duration tl. All gaps 40-43 are

20 displayed for the same duration t2. The barcodes 30-34
each are different. This difference can be discerned by
the barcode reader 3 of Fig. 1. With this setup, it is
possible to measure the capability of the device under
test 4 of Fig. 1 to correctly display the barcodes 30-34

25 and to determine, if any of the barcodes are not displayed

correctly.

Though, it is not possible to determine, if the device
under test 4 is capable of displaying each frame of each

30 barcode 30-34, and if frames during the gaps 40-43 are not
displayed correctly or omitted altogether.

Therefore, in Fig. 3, a second time-sequence 50 of the

video is shown. Barcodes 60-67 are displayed alternating



Though, it is not possible to determne, if the device under test 4
i s capable of displaying each frame of each 30 barcode 30-34, and if
frames during the gaps 40-43 are not disglayed correctly or omtted
al together. Therefore, in Fig. 3, a second tine-sequence 50 of the

video is shoun. coa@s 780- 67, 2518  displ.ayed 3 ternati Wi S
70-76. The barco?%? 60- 67 are gispfafe%8f§? Fhe%gﬁrgéfggay%dagbghgﬁg
bar codes 3034 ameoe dilsplsayéed dacaodiesg 3o 3B ger2. dIbeliyre boterdahg

of the gaps,70-76 thou i s.changed during the tine-sequence 50, |

i rst. o Fatfor dnorr SRgabigh UTEHdan 3 (BeuGeRs The gaporghrds
are di spl aye@ahged bR rdugatihen ttde-Akb@knkRaty t e rdur ati eatdkr short
di splay of the gaps 73-74 is increased to t4, which is | onger than

t3. Afted tHap ofhe dengthon3i §sewerdnolbe gapsadéd,3serehadd spheygap
75 is displ d r r.at t [ IS | gnger. .t han .t

duration {4 55 tﬁ‘%edgé‘%%ﬁ B4 ?EF%V%‘E%“F&' HRq, Aagar . bh: Otfeg?\ﬁ‘ﬁrléﬁ
agai n i s | opderthehaapishe 3d0datiisodntreaBeth tbhe 4setwtpchi tsi Sopeesi Bhan
to discern, how1|ong of a gag 70-76 i.'s needed between the display of
bar codes 60567 Pit6Fdénate r8gcAUFEEIRIMIYI G¥6pPEEEsdNAGCESSHuabPt y.

Alternati velygtt Rt 4B %qagnagsgqey@a $har heduM:tRog kang,8apy is

di splay duration. Thén the gap display duration is decreased during
t he tintd sedoages. tThns thet dprehdegh tiés andt thkl gapo 7di $eednsphawekdong

a 20 barcod oha% to b%.%rag%ni%ted w%hhin the.viie% fort%he gﬁvice
under test %°Fo°h& abl-&¢°to QF ect'y <Gi §5P4Y i 48 PRat “tRE bdfcode
reader 3 cadugarneat ky.i denhi tyet Betbarcedeisl BokReptieMeosaguensa, 80
of Fig. 4, this _problemis solved by anending the duration of barcode
di spl ay how long of a gap 70-76 1s needed between the display of
barcodes 60-67 in order to reach maximum video processing
15 quality. Alternatively, the time-sequence can be started
with a long gap display duration. Then the gap display

duration is decreased during the time-sequence.

This setup though is not able to discern, how long a

20 barcode has to be transmitted within the video for the
device under test 4 to be able to correctly display it so
that the barcode reader 3 can correctly identify the
barcode. In the time-sequence 80 of Fig. 4, this problem
is solved by amending the duration of barcode display

25 during the time-sequence 80. Barcodes 90-95 are displayed
alternating with gaps 101-106. The gaps 101-106 are all
displayed for the duration of t7, which in this example is

identical to the duration tl.

30 The barcodes 90-95 though are displayed with increasing
durations t8-t13. A first barcode 90 is displayed for a
duration of t8, which is shorter than the duration t7, for
which the gaps 101-106 are displayed. The second barcode

91 is displayed for a duration t9, which is larger than



25 during the tine-sequence 80. Barcodes 90-95 are displ ayed
alternating with gaps 101-106. The gaps 101-106 are all displayed for
the duration of t7, which in this exanple is identical to the
duration tl. 30 The barcodes 90-95 though are displayed W th

| nor easi ng_ dyeations b t13. Al ihetabateada o9oi s dhsebaxeddf or.as

dur ation of Ichi's shor € durafion t

gaps 101- 106uaaeldmsmn@ye®hlﬁhelseaaerbathedetaé darditsphayed frae a
duration t9, mhl his I r. than 9_the duration t8, the third

bar code 92 L&Udit pP§§@8 53 igufiEPRYEL0 T ofhpc AUratigngsd 1r nihFhe

duration t915Tﬁ§r6%¥rEhagaﬁﬁ%d%uggth%ndhiglafﬁg Q@ QHE@BH%n9Q115
which is larger than the duration t10. The fifth barcode 94 is

di spl ayed fdnS@lauedtf@m el2urafioh ¢§2Lawgechthanlahgedutaanomh811
The sixth bar e di.spl ayed, for _a duration t13, jwhi IS Iarger
than the du?a ggn ﬁhﬁ bﬁ% é g@t%ﬁrcog 'g t h&r Ef-5P&° §8§ fBFe?t o
di scern, hOWukaﬂgo@ hasgodaikas iko1begpiesanh Wwhthblrbheow deo.fatith
the device 10 under test 4 to be able to correctly receive a display
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bar codes can al so be ecrease startin roma | arge duration rns
of |ncrﬁhseusdartmagtfHohpabéSabﬁaltoduoateomlyFmetbeWHDaedlsplag in

alternative ﬁﬁbgdinegt, it ig EO ible to chan%g thg duration of _the
di spl ay of tHE BaFc6des SRdtER 3 St RETGAFSt F6RIGE £h&2Bi SPFAFCHEYt he
gaps. Al so iReAQikR shenbagi-aeat obt obs n@%%&ﬁbelbglyncEﬁ@sau§a€Aeh of
| ower the individual duration of display of gaps or barcodes.
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in order tO Eg%rgaﬁgrggs ﬁ&b@goﬂcﬁ s%ggg %? Ebg gtgggl%g from a

ti me- sequence plraye no gaps
di spl ay&dl bemadéndulhethancodes 111- 132 Al of the barcodes 111-132
are displayed for an identical duration, which corresponds to a fixed

or varying duration. 30 In a special case, the duration of displaying

the barcodegyiifz134rkS thHe dULatieAL0fvB éhBQHQmEﬁﬁnelét1Eh§o§BEE§Qt
frame-rate of the video. Therefore, each barcode is di spl ayed for the

| engt h of ekacthgnometheaderathen e§|hge display of the barcodes and
change the duration of the display of the gaps. Also in
20 this embodiment it is possible to increase and/or lower
the individual duration of display of gaps or barcodes.
Furthermore, it is possible to repeat these sequences,

depicted above in order to increase measuring accuracy.

25 Finally, a fourth time-sequence 110 is displayed in Fig.
5. In Fig. 5 no gaps are displayed between the barcodes
111-132. A1l of the barcodes 111-132 are displayed for an
identical duration, which corresponds to a fixed or
varying duration.

30
In a special case, the duration of displaying the barcodes
111-132 is the duration of a single frame at the current
frame-rate of the video. Therefore, each barcode is

displayed for the length of exactly one frame. When using



10 a tine-sequence 110, with a different barcode at each franme of the
video, it is necessary to use a barcode reader 3 of Fig. 1, which is
able to read barcodes off the screen oflbhe devi ce under test 4 in

such a high speed. If 5 this is the case, is possible to identify
if each single.fra e de o] y
detecting t%e%é%%rg%ﬁaggkgo %b 1%i%§3§ 8?k?§gg8grﬁec?%g|nﬁggeg§hth

bar code readenma. ofOtEbevhdeoodes det eetedshyyt he haecadeat-eader 3
and the resgectlve timngs are transm tted to the personal conputer

in the embodPRERE &f OEi §191 dr HPEERnAFi ¢8Ly £8 FREcBALFEACHehS Eée

if no persogalk-eAMBYt @heSdb$iPECSRAEY EB%tp@rﬁﬁnéhcﬁoﬁpﬂﬁgﬁ 3pBk4d, If
respectively the 15 control neans 12 are then set up f et erm ni ng

based updn ﬁhéStﬁﬁihgeaﬁdseheideﬂecpedSbhieoﬂe,iﬂhethéy tlfieebahcode
was detected. ;gapre tI g égeref qre i.f the Qarc%d was Ecelged and
di spl ayed c8HF&eEl rSé Vi d&9GRadr fe8PTaYC50CPRIRFG:

enmbodi ment dbtéhelh@veﬁbl@ar&ea&UbeagoH@thQ1L§33h@%nthbncaribb§t
step 200, a video conprising at | east one barcode is created.
AlternatlveFlePEebvrgéé ParcedfprE3€ekoPe than one barcode. The

bar codes can be 25 separated by gaps. Mreover, the video can be
created as a stream ng video or as a video fiIe. In a second step

201, th&0vi @lee bsrtpdasndttedttd bbetdevbaECuddemeadet.3Cpnﬂonably, a

sub-opti mal _transm,ssion-channel can be u 30 Ip a third step 202,
The video | SePREERIER ByTtHASABYFCE aRGBE LEEd: taniha, BpFayBa Ly t e

devi ce undekchgsterNat 4hakh¥, chBgqdRrheeoungey, tQSBrcémt@Bh¥t§b§PyaYo
parts of the video that have been correctly réceived

the control means 12, if no personal computer 5 is
present. The personal computer 5 or respectively the

15 control means 12 are then set up for determining based
upon the timing and the detected barcode, whether the
barcode was detected correctly and therefore if the
barcode was received and displayed correctly by the device
under test 4.

20
In Fig. 6, an embodiment of the inventive measuring method
is shown. In a first step 200, a video comprising at least
one barcode is created. Alternatively, the video can
comprise more than one barccde. The barcodes can be

25 separated by gaps. Moreover, the video can be created as a
streaming video or as a video file. In a second step 201,
the video is transmitted to the device under test.
Optionally, & sub-optimal transmission-channel can be
used.

30
In a third step 202, the video is received by the device
under test and displayed by the device under test.
Naturally, the device under test can only display parts of

the video that have been correctly received.



In a fourth step 203, the barcodes, which are present within the

vi deo and now di spl ayed on the screen of the device under test, are
read fromthe screen of the device 5 undgr test. For exanple, a
barcode reader 3 of Fig. | can be used for this. Alternatively, also
a video canera or a high resolution still imge canera can be used.
In a fifth step 204, based upon the identified barcodes 10 and the
timng of identifipumght beeparoGdeshet barvodes, prbtetskng guakbishy of
t he device und r teB& is determned. For exanple, it is determ ned,

if frames afé“SRPpped. NEFEoGar, nPK 9§Sﬁéﬁgﬁﬁlﬁédthﬁoﬁﬂﬁ§ﬁﬁ Prafes

are so badl yedijgtorhedy that, t@%eb§%%8d?r%%n@ﬁ% herdeheskedne device
correctLg 15 The invention is not linted to the exanpl es shown

above. pegigely teshe F@Veﬁﬁam@lES pobakrcrideederdea Spedi Fiig - vﬂde@n
format, tra%%nlgzlo? ty ﬁ%l hﬁgonnunlca i on i andarddor devi ce unde
test type. Any Smartphone;® EROPkIdEpdbI 81E8ner 1OF8gaFRFTE O &
tel ephone, &tgh easobeatanal yzedlir egagdi agmetks vhdeBeprueeassi ng

quality. The characteristics of the exenplary enbodi nents can be used
in any advantageous conmbi nation. 12 Cains 1. Measuring system

for neasuring yi¢ gtgrggggsbﬁq auakily ?oﬁftﬁed§&58@i¥ﬁgar?%ﬁ?kg%§)hp

with a neasuring device nprising transm ssion neans
for trah®m enhdngha tvidéogt oft hdedevifgenandbe bestofél, thehedden the

devi ce under__test is_set up.f recei.ving the video,an ,
di Spl ayi ng. PECGSFAG™H BRERRbY BombProgavby=1anERE HE7tod unasrrpeged.
(4), For example, it is determined, if frames are skipped.
Moreover, it is determined, how many frames are so badly
distorted, that the barcode cannot be detected correctly.
15
The invention is not limited to the examples shown above.
Especially, the invention is not limited to a specific
video format, transmission type, telecommunication
standard or device under test type. Any smartphone,
20 network-capable camera, regular telephone, etc. can be
analyzed regarding its video processing quality. The
characteristics of the exemplary embodiments can be used

in any advantageous combination.



characterized in that the video conprises at |east a first barcode
(30-34, 60- 67, 90-95, 111-132) to be displayed for a first duration
(tl, t8, t9, t10, t11, t12, t13), 15 thgoneasuring system (1)
conprises a barcode reader (3) set up for reading the first barcode
(30-34, 60-67, 90-95, 111-132) fromthe display of the device under
test (4), and the nmeasuring system (1) is set up for determning the
vi deo processing quality of the devi celadter test (4) 20 based upon
measuring results of the barcode reader (3). 2. Measuring system
according to claim1l, characterized in that t he video conpri ses

a second baﬁcOﬁ%a%grQ%gd%?BE@%e%orohe%s%§1§%CQQgegugébb@@s1ﬂ6d LRty
barcode reader is set up readi ng the second barcode from

di spl ay df pﬁeadéewg@eunudertégst (4), BlthasmeaﬁgrspstdﬂwaceoNQOng
to claim1 or % acterized in t g@ igeo c rkses a.. ..
plurality oFOHEF&8&8§ t6a88m&F§6P8y88888n§ t £7&1 YPf 6P a tEBHET AT 18P
decreasi ng ar viiaereasi Rgeddedtcenunddd &eSWEqamrlng system accor di ng
to any of the clainms 1 to 3, characterized in that the video

conpri ses avjgpesn aheePeRifeduraerosesduldhginhpel BB Barcsgesiging

di spl ayed aEBSrvga%B ﬁﬂgpﬁﬁ§§9aylng it using a display comprised by

10 the device under test (4),
characterized in that
the video comprises at least a first barcode (30-34, 60-
67, 90-85, 111-132) to be displayed for a first duration
(tl1l, €8, t9, ti0, t11, tlz, t13),

15 the measuring system (1) comprises a barcode reader (3)
set up for reading the first barcode (30-34, 60-67, 90-95,
111-132) from the display of the device under test (4),
and the measuring system (1) is set up for determining the
video processing quality of the device under test (4)

20 based upon measuring results of the barcode reader (3).

2. Measuring system according to claim 1,

characterized in that

the video comprises a second barcode to be displayed for a
25 second duration, and

the barcode reader is set up for reading the second

barcode from the display of the device under test.

3. Measuring system according to c¢laim 1 or 2,

30 characterized in that
the video comprises a plurality of barcodes to be
displayed consecutively for a constant or decreasing or

increasing duration.



5 barcode, and in case of nore than one barcodes being present in the
vi deo, the duration of consecutive gaps is constant or increasing or
decreasing. 10 5. Measuring system accoriding to any of the clainms 1
to 4, characterized in that the video conprises a distinct barcode

for each frame ash §n '%ﬁ%te%5a§c8¥%§%grkggt%&SE%”k% C%&Q&@% 50.8n§

of the clains cterize hat arco e rea i s sef
up for proce@smagtbanaedeanwmhhtat | east the frame rate of the video.
20 7. Measuring system according to any of the ¢clains 1 to 6,
characterizéb l?ﬁ&tCPW@rﬂFgﬁs §§Poﬁfn§aﬁ§rFfi? QFrﬁﬁéoﬁeaQHFFHQ

device are g8t cp nbobalaaemikt i bag Gl depeat eacﬁheeagegséaarre rate
and/or bitrate and/or bit error Fe and/ or resolution 25 and/ or

| at ency %et@@éﬁoééek@mdtransnlSS|on and/ or video coding schene, and

t he neasurin tem ( et u r_determni.ng the videog

processi ng q%a%%g Bgsg% upgﬁan ggFr§85C83F§3581P§086958H by "t i8¢

bar code rea@ede3) thd0duldtibe BEasuhsRgusYTeeEupeMREl 8688 s8a8@NnbEol
unit (12) set up for controlllng the function of the measuring device

and of the BAFEEAEIPGadér degrgasing.

10 5. Measuring system according to any of the claims 1 to 4,
characterized in that
the video comprises a distinct barcode for each frame of

the video.

15 6. Measuring system according to one of the claims 1 to 5,
characterized in that
the barcode reader is set up for processing barcodes with

at least the frame rate of the video.

20 7. Measuring system according to any of the claims 1 to 6,
characterized in that
the transmission means {(11) of the measuring device are
set up for transmitting the video at a changing frame rate
and/or bitrate and/or bit error rate and/or resolution

25 and/or latency between packet transmission and/or video
coding scheme, and
the measuring system (1) is set up for determining the
video processing quality based upon a correct barcode
reception by the barcode reader (3).

30
8. Measuring system according to any of the claims 1 to 7,

characterized in that



the control unit (12) is set up for determning the video 5
processing quality of the device under test. 9. Measuring nmethod for
nmeasuring video processing quality of aidevice under test (4),
wherein a video is transnmtted to the device under test 10(4), and

wherein therdevipeasupdal 5¢stef?rolpri8hsUl £Bht-8¢eLMiRT (1he uideq
and displaying it using a display conprised by the device under tesP
(4), characteri zedticplihay tbet envideo odnphesmszatriegstiediter std
bar code (30-%4 60; 67, ,90-95 111-132) to be displayed for a first

duration (tPr 8% P§ICPES, TEFFeTr157% 13), the first barcode (30-34,

60-67, 90-9%helltdntzd) usitead2firem tbe dpspbaydetethentdayi enecuRdaeo
test (4), and 20 the video processing quality of the device under
test (4)°isPdecerfiRedaBasédyupéntheadarifg Hesart §6f -readi ng t he
barcode. 10. Measuring method according to claim9, 25 characterized
in that the video conprises a second barcode to be displayed for a
second dur ati.odMgaandinbemseéboddfbar medeurinyeaddepvoprbhesdiapl ayabfity

t he devi ce u%der test. 30, 11. Nbaﬁgsing nmet hod according to claim9
or 10, char &t 8r ASEECEnUPASE test ’

wherein a video is transmitted to the device under test
10 (4), and
wherein the device under test (4) is set up for receiving
the video and displaying it using a display comprised by
the device under test (4),
characterized in that
15 the video comprises at least a first barcode (30-34, 60~
67, 90-95, 111-132) to be displayed for a first duration
(tl, t8, t9, ti0, tii, tl2, t13),
the first barcode (30-34, 60-67, 90-95, 111-132) is read
from the display of the device under test (4), and
20 the video processing quality of the device under test (4)
is determined based upon measuring results of reading the

barcode.

10. Measuring method according to claim 9,

25 characterized in that
the video comprises a second barcode to be displayed for a
second duration, and
the second barcode is read from the display of the device
under test.

30
11. Measuring method according to claim 9 or 10,

characterized in that



15 the video conprises a plurality of barcodes to be displayed
consecutively for a constant or decreasing or increasing duration. 5
12. Measuring nmethod according to any ofisthe clainms 9 to 11,
characterized in that the video conprises a gap of a certain

duration, d@hb“@lﬂ@bcﬁoﬁgrQéé%Oge hsrdisplayedrattenesga¢h eanprised
10 barcode and in case of nore than one barcodes being present in

t he video, therdavad @ﬁn§fecc1@n§@dwt fees gapsnssavdnorafecyeashogeasi ng
or decreasi % ri g nmet hod according to any of the clains
9to 12, chgggc %F%g MB%%% 8"t he video conprises a distinct barcode
for each frame of the V|deo 20 14. Measuring nethod according to any
of the clains 9 to 13,
5 2. Measuring method according to any of the claims 9 to
11,
characterized in that
the video comprises a gap of a certain duration, during
which no barcode is displayed after each comprised
10 barcode, and
in case of more than one barcodes being present in the
video, the duration of consecutive gaps is constant or

increasing or decreasing.

15 13. Measuring method according te any of the claims 9 to
12,
characterized in that
the video comprises a distinct barcode for each frame of

the wvideo.

20
14. Measuring method according to any of the claims 9 to
13,
characterized in that
barcodes are processed with at least the frame rate of the
25 wvideo.

15. Measuring method according tco any of the claims 9 to
14,
characterized in that

30 the transmission of the video is performed at a changing
frame rate and/or bitrate and/or bit error rate and/or
resolution and/or latency between packet transmission

and/or video coding scheme, and



characterized in that bar codes are processed with at |east the
frane rate of the 25 video. 15. Measuring nmethod according to any of
the clains 9 to 14, characterized in that 30 the transm ssion of the
video is perforned at a changing frame rate and/or bitrate and/or bit
error rate apd/ @igeesghkutieniagdqoniliaiency hetwReRepagkekd upon a
transm ssi on and/or video coding schene, and 16 the video processing
qual ity is detreepinbdrbadedrepsntaocpobyethebarsodder segpgeikon by the
bar code reader.



