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Abstract

Background  In conventional user experience (UX) research, screen recording analysis has primarily
been used as qualitative observation or supplementary data. However, this approach is time-consuming,
subjective, and lacks reproducibility, highlighting the need for a systematic and automated methodology.

Methods This study proposes an automated UX behavior analysis procedure that combines Python
with large language models (LLMs), using over-the-top (OTT) content browsing as a case example. The
procedure consists of four stages: defining behavioral criteria, screen recognition, log extraction, and
visualization with quantitative analysis.

Results The procedure transformed exploration flows, platform-switching behaviors, and
repetitive actions into structured logs and visualizations, producing more efficient and consistent
outcomes than manual analysis.In addition, integrating quantitative indicators with contextual
information demonstrated practical applicability to persona development, customer journey map (CJM)
refinement, and user segmentation.

Conclusions  This study proposes a procedure for automating and structuring screen recording
data, opening new possibilities for mixed-method (qualitative—quantitative) analysis in UX research.
The procedure holds potential for extension across diverse digital domains and, when combined with
existing commerecial tools, can serve as a complementary approach that enables more precise and multi-
perspective interpretations of user experience.
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AsHA dojub, AFgALS] 9)= Tedt 2ol BAjof] 1A gheth 1dole B6lal 7]E Ate
o sl AAH oL FFAA FA g WA Hotal ik HZol: ol2g ZAIE Bekslr] 9fs) ATH
HIA 2 oAl 7]9e] 2 #A Ale7h 5k dlE o1 Batch et al, (2021)& AHEAH HIAE G4
s EASHE AL AIAEE AI/ESHAA, Lee et al.,(2022)2 BHIY 29} stH%SIE 571316 AHEA
P5S Aot 7IME skt 28y olE A4 1St V& lzeE AR 5] g e,
AR Q1 UX g AA] Aol A= Aol of et FAIE Adrh.

FAFoIA ] B AP A8 AY UA BN BH33, o2 Ul HiF
Mo ARsty] ¢t A% BAol 4 Fustsick. o2 915) shest ol S HAjstel OTT 2H

A

A S S Aok, AR B s A S § R8st ket

TP B BHOlA B A9 §FAE ol, FA o] 72T BF ARES =557 oS
AZSRFo 2 LA B9 A 0R BAT 5 ol JHs Aol £25H Feitt. olo] ket Pythong
Fgstol FFA -T2 BAT AFE AAE A2t

olefe 334 AR 0] S 2719 U Hobh St 23 AA1S P os Bsta
Aokste A0 SgH gt FFHOR B AL kel dole s BHA B STIA BA b5
FHE AW, A B LIS AUTORA A S8 B BAE AN et ol 5
UX 24120 28 /53t AR e s e Bastd sk

2, M3HT

2. 1. UX 2IM R0l 2] =35} 7] &8
st 3k(screen recording)= AHEARS] AAl AT G HAHE ATHECR 75T = 9lo], UX FAIA
Agkell Al f83 FF o Fgujo] grh. 53] B A pxu g4 A Zo] FF
doleRte 2 &= Totsly] ofele Wehg 22e 4 ke 4
H7h gAE oAk e, HgQ 7|gk
St} A& S0l HRoH202D= AEA F
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AAA dlol-vhd, AR Z1 5 3 £ A IS 7| Eot) o] F AR 52 FEH A Bl
Hgola, ol 5 EdiZ 4o Ul A Weke Aekstgict. tlEo] tAd oAk Tets] 2§ AR, Aranyi et
APA oA 3PS} AL P4 (think-aloud)S HAste] A B A4S 7)1 2619
A QIE AL on] T9](unit of thought) 2 AAFSHL A ste] W3kt F, o] 5 HE A
—E—@'ﬂo‘il & A A ARG AR o W 57}X]* TEot B3 54 ATt
£ e HY L oAk T2t Eopo A&, 3F vlo|ElE E2stal AlZsloh=
RS —’FE}EE 3 E’il—?"‘ S &8yt olet st $5(2020) *}ﬂx} g 24 E%
o|& Hig o & Qe o] A A WS AAstGTh HEe] AHEAe] A FHE ARt 7
Agolel= Aol A= tholol2] AF t]e} 3 =37} W) = glrt,
Hu et al.,(2024)9] A7+ EdP~ %"32—% A714% dole & A#slelal o]E EUE At
Qe o] AZ MAASE Alglo|t}, wpREto 2 ¢1=] & A& (Cognitive Walkthrough)@ 2-2 AJua L
BN E EAHE & 4 Qloh A5E AR S5 AA 24 7t AtolE Wl Brbeta, oF W
AL stotoh=t] 3hdE3t 7]HS g-8oksirh. (01X 9, 2015). [Table 112 8 UX 2|47 7|HE g
SHA=SEe] ARG A oF £4 WS A et golch

Table 1 Use of Screen Recording Techniques in UX Research
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r)stele B4 71Ee Ateisich. Welz Blo] dY oMES sy, 2144 1o B4 5ES
NZste 2 M UX 47 AHgA A5 A4 25 J °l
AT AAG A 71 UX £49] A3t 7Fs e ol A4 24 @0lA 53 B4 A8
HeAE BT oA 71E ATES AHA BT A5 B4 7ML 71EHoR dFstg o,
g5 AlLE el Vs 7 SIS R paE o] AnbAQl UX 2fAA] el A3 A-Est7ol= oAt
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Table 2 Attempts at Automating User Behavior Analysis
AL =4 Uy =4 iy AT =5 A

AREMB BN oo e UTHA T A8} Y5 7|utos
Batchetal, ~ 2g IOz Weps S0 HICIQ, 2012 KSEE51D A2t 5101
(2021) T 29 TAL 4E £, Tlo HOEE MHE22 UXEH X3l 7tsd82
saEs GIF2+ 202 pasmazs  HA
A7) U O[MES Y= 279 SIAL 7H SIAF-Z T 7} OFHFSE ERA
25 ¥ £, millisecond vy Se oo
T GaAn e Andoid @22 eWEEMls  ls0| Agxiel e
leeetal, oo\ SO IS AT+ ADEE  ME UXEMRDL  OlaE &S oz
(2022) e AEX #ES w21 Ho|E 30| Androidoi
e sne aaxrt szt (BN 2 TS0 E 4 HEiEo| BHE Avtsio|
o - A=E X2 AL US
TOo
o12JolE Beusable, Hotjars} 28 4H4 34 74 54l 53} tojelg 7o 2, 238, A% A7
5o A%E Azt AHgA BEE BT e o] B F2 AN Bk ulY 24 5 AR
A Aol Adeln, AR 27] AN DAz FAA gk BAolg APH s As A Qa7 ot
Eg dloje] 34 A7t LA AR AAHA ghof, A HA o] ubA] Fx3}ote s AHEA AL F7HA <
o] aFHh £ dFE o]t 71&d Aot 74 F29| 55 EUR, AR A H4 7Hse

2

o]
43} 5419] UX 24 G422 BastnA et

3. 43 A H HolE =X

3.1, & "x}
£ AFE= OTT ZRF A AHSAS] E2dl= g 3Hg-& BA 51 15l shd 3} 75 AFEAL 945 dlole&
AEo 8 fLx3Fotal *17‘9}°}h B4 A5 AASch Aol A 552 [Figure 113+ 2ot AEH{HFY
7} (Phase 1~3) 3.2 ], Pythons €83t tlo8 AA 2] B4 (Phase 4) 3.380l|, tlo]§ A]Z3KPhase
S 4%l %39t Phase 4~59A1E Pythond} LIME E-8-3) AH-5-8tsh9ict.
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Phasel. 71Xt M 9 3%
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Phase2. QIE{S A|

. WA HE FEXS CLEA 22 2HXS 3= Mg | - BMIRSOHOTT SHE2 UERIA B[ /012, F2EE20|
AlL2|2 HA| - RREUOM S IT%%H Kt B

Phase3. #1828 114 3 HIO[E] %

- macOS, 3F 22t 2Zol|A ofH =5t - B 302 + AIRQIEIR 30RRE BN ED VIR

Phase4. PythonS 223t H|0|E] MA{2]

STIE Fo| (LLM RAIHE) A rf|o]E] HAES] AMHE2T FE YA
o HZ FHS AR AHOIH BB SX] | . gk 5 CIQ|2 TSt OCRE ZHE « 67X ¥SE 2730f| XHs M, timetable/
Y/nieASae SSENRYSIEE P 2z ofntiAs ol ioATESH b platiorm/action A0 5&
S MZ NS | | Mol| 22{5t0]
S7|1ZHeIS mA A sfo] A2k o
Phase5. M2 15 223t 0|0|E| Al2ts}

+ 2208 10 el HSATAN 44
- 2I7H QAT - 5703 TRt OIS 55

Figure 1 Experimental and Analytical Procedure

3.2, HIIRH Y | A 2l
ARG B 558 FRA 0% vtofshal, et IEH AT 84§ YAlE AEA 8kl AR

gAst7] 91s Webd A9 (Contextual Inquiry) 715Fe] Ad AAE d&stitt. Ad Foa= OTT
ZHI=E F 23] oA A|AsHE AHEA 9 (P1-PO)L R A5ttt [Table3]

i

Table 3 Participants’ OTT Viewing Information

M5 3= M3 MHlA
Code  MH|A 0|BHIZ log
= 2&¢9 129 2&9
P1 Sl oA =l Sst HESEA Y log1
P2 o= Bh st catat PU=EES Bl log2, log10
P3 UFU1~23 ols catat glolg FE=CES log3
P4 UFA1~23 ols =atof PE=EES FEE0| log4
P5 YFU3~43] Fst ols glojg. PEEES log5, log11
P6 UFU1~23 st olls PE=EES e log6
P7 o2 SHH st olls FEEYH0| FE=EES log7
P8 UFAU1~25] st ols HUEHA FEEH 0| log8
P9 UF U343 Eetot Fst FE=CES Eld log9

A B A= Abal T (think-aloud) A& A-gsto] Folx7 &4 5 9 Pé g 2AE AR
d < 4

KeN
=
Iolel & st o, & £37 2] 5ol ARS QI H(post-interview) S 53 2t ouj o} viH &
o
AA
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Figure 2 Experimental Environment and Recorded Screen
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3.3.887IE Eo| Y B F&

FRE HolHE 14408 AES A}, 7] B4 WAL e A7k Q1F LS 7oty A4 9
ARGE FA] ot AV gyt AAR SE B 9L 1% 992 §HE Aot 23t
We&S A HESH: d oF 3080] 28 H ). ol G4 A AIZE div] oF 6ul o] BA Alzte] A8 ¥
RAOE, AA g 7] AT A HA 12417 o4do] Badt A0 & dZH et o]oh 22 A= 7|&
Ao M= FLES] XA F o] ik, Baoot Wang(2017)2 Wk JH 7} Al 554 52 Aejoll A SA Wf 35S
7] A0 R BAT A, 92 94 Wiv] oF 3~4u9] Agte] A QW ATt 7 Ad Ax7L HAY Sk
ZaFo] glrkal Balstgirt. [Table 4]

Table 4 Manual Analyses in Prior and Present Studies

27184
L.Bao - X. Wangetal, (2017) Ko et al.,(2005) +HE Ho[E 1X} HE
= lE[Y]=] - - N ZOoIRte| sHH =35t (1HY ZOIRHE StH=S 2 QIE|S MAL
AORLO| 51H S35} (2082*1H
i) OISl S 531 20218) 7450 0ny) ol (135 HR 202°9%)
AQAI7H
cmox  BRIoE2R %308 48 % 308 48
- 7ie 2+4(1DE) &t
4 3401 - APl Docs - 2203 5t (eclipse) -OTT 2=
s - Stack Overview - AMY CHHS IDEUWE 2 - RFE, AMIE(0]. 10[H)
-ERI S8R
M| Hol HAERE7H ARHO]| Holst TR FAL QO] MY =S AZEaMof M2t 15 T2 Farg
i Bl FEE7|ZCZ AZt Mol M2t Moo= BMotl Eol o=t AHESIN 7|2 MAL 48, QIHY
w=ren AYEE ME AME e 2ESE =SS iMNOR HZsto SIS SHH Aot M2t YRS
H Zixte] M Z1HE A5 H|W HEHOZ HEatst 712
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19} 22 HEEAT FHA AolE 4—’1\-9}0}7] H“ﬂ & Aol A= Python 7|9 A&2t 24 S
12 Agol7lo A, AR R AR PFE Aot Fx3t6l7] A PE
71%(behavioral criteria)& A4kt ©1& $3 Jg,lg AR} 47]9] 7] oF 108 T7Fe TRl 2 AA s ]

A7} A3 AN B8 LRI oIF §U 7] Fedsst OIS LMChGPTe]
e, e AR, sh WS A84 WIS FUAOR Teld WF /122 [Table 519} o] EEHgct,
QA7 LMo 27 A& 7128 vlwste] AXshe FRS TR WIS, Aot FHS UL

A Esto] 245kt

Table 5 Example of Behavior Classification Validation (LLM-Researcher)

e
Time line setgieor LM X2t 28 o7x 28 W wroe L SEE
S/
g; E AlS! - L= Qlx _
00:00-0005  Eao oot A5t =30 A5t =30 i Fo{57]
53510 xpo ol%
00:05-00:10  ERO 1T A S xS =21 = Bz
oo Auz 22 0 0|5 0] 9= coix
00:10~00:15 2101 0124 sz, Mg on M =X £l
00:15-0020  TEIE ALMEE 32 AT OIIE AN ALqES @2 25| e,
. . OIRAZ E2f7 5HH  OfEtMoz N o|ojAt 2|
00:20~00:25 SEE ANES S BAE Wal YAE SOOI e BAIZ|
A0 RE ALEA Uik A7 AR FHA0R TN, ATAY A4S o HE AF /1S
spystart.
oje} 2 ML Foll oA 7HA FETIE FOARI), WAZIY, FHA, AR, SRE A, AR
SRS S, 7 3] A I [Table 6ol AAITSAT

Table 6 Definition of Behavioral Criteria
s 71z Ho| CH o]0l X|

=0127| SHH Tet0] YOILEX] 42, o5t £
= (25 9{0] 20{=E CH)
THAIZH| S TSH0| UOILEX| 4, &< E2i1 X OpRAR BIAE 510|210 E
== (EF ZUI=0] 20| ¥AH 20| FA|St=l= TAH)
== ZYZS MBS B0, WBYAEY) }
OTT &M
(OTT E3E W 2EI= XS 65 0l
2 A
= = E Z4AH
I AO|E M
(BHE £, 53 ZHX 37 20)
SMEE OTT 2UE Ul EF SUEMMEE S
o (2IJErY, SHRIE, 72| W 5 2§
E o| al
AA Efef A

QRS0 YUE A
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DO, Y% B1 2EE % 453 B4 BAE [Figure 319 £43tstrt,

X7 2™ A WM YESER I2f|YE Data =& 21y
- EuZER LY - 67IX| #E 429 UX| « 3feihE £E(Open CV) - AU EElR 205
. EE 0l 7|9 Ho| » - SECRIZ folds S oty » « BUZY A (OCR 7I9IS ) » « time table, platform, action
UeTHES WS MY - ofpA FH 0122 0lE72) At oz

- B Bish A (SSIM ZRlZt RAE)

v

time table platform action

3. YUSHEo| S22 FE

Figure 3 Python-Based Automated Analysis Process

A WA A= T G99 G EFolrh. A A IS 5% TR BT AAE dolg 249
718k wpEsloloh. F A gAls Ty o A1 @4 9 EAE AR AlHo|th OpenCVE o] &) 3Hd U
Fel 29} AA 0|5 EA351, OCR(Optical Character Recognition)S E-&3to] w7z H i} Zel=x A=
5 HAE ARG &5t 7)ol OCR 4w Fg3loy, £4 AUTE £o]7] §I8) LIMS -85

=
ROI(Region of Interest) 7|8t IAE Q14] I =& 7415}l 24 gto]malelof =519t [Figure 4]
} 22 010

1 o &4
°]2 53 OTT EAFE A v 729 Ul 845 A4FH 02 2183 &= 919tk [Table 7]

DHE|0IRlE 2T FIXIS AOHIA BAE HUS FH QU= platform s 2
S FtsF any(fuzz.partial_i "y :_low) > 80 fo comment_keywords

OTT &5 A8 DYE 23 913 7t oHOR sffe!, HCYUX EAI0IA AH83HE Ul Anchor Point y(fuzz. _ratio(kw, text_low) > 80 for kw in external_detail keywords
" = Siaal any(donain in text f external_donains

Detection 7} =83t ELIc. any(domain in url a in external_domains

07| AL +BATER S 22 21 2AXI0| EASIE 24(2-UI 00|12 5)*+8 7IFCR BHE + MA/HEelE

SAlof 2143t Wit

1. T 22 948 7l A 8 o e
1. ROI(Region of Interest) X%}
- 2 BEY 201 BAISIE 30 9O (HY FHE)R 02| 7.
- O Netflix = (x1, y1, x2, y2) gojotzaty 24, o 25 netflix.com/browse
2. O|0|X| H| @ @4
- GE3 0§3): AfEo| XFet 21 0|0X|2f ROIE BIRSI0] LXIE(%) 2tk ‘ x 9 NEV N ERE
- We{ S|AETY Hl@: Y ROIS| MY BES HIR.
3. @YE
« OHE FS7H A 7| olYoI BiE BAFoE Ay,

« Of: E3! 08 AT0f 2 0.8 > Netflix.

2. 58 73 WY
(1) 3E 714 ROI 58

python @ =&

ocr_text_diff_i
frane

import cv2

Figure 4 LLM-Assisted ROl Analysis in Python
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Table 7 Automated Platform Identification and Coding
SHE Z210|0]X| Q9 MTEH OCRL{4 HAE

B, MEIZ, gat AlY,

. 2 . “Qso| i39I TOP 10 Al2IX”,
e - t‘u@%%iilgﬁz’ “HEO| HALS e ARIR"
o “Qso| Ejy” “ElY 92X
E|El = o s s
12y S2i0}, s, Fst, ARX, OfL, ot
oo/ Olis, S2i0L Y5 L, AR, 2D Es 0] HlCIE 2HXP,
= AAFRY “Q| 90]20jA”
2 o1t Ams “ZEIx0| B} HBO”, "%
T JARR AEO, 7|X, 20| - bt .
=2o] TV, @3k AEE AE0LFIE A0S Sm=ayojolar, sHmo) TOP 20
CEE oA, B oA Al atolg @ S, Toutbe Music
XAl T A
Y, 7, 220, ASO|, YE NS, (SE L, w2
Hlo =, s ’ y B, ol o]’ “Adgtol7|1=”
410]H] XIX|%I, NAVER 2191 “EEg-EHJ ,‘ggtelrz”,
Lol
A HA dAE B 7 A8 2 2O FE0|ch GA A8 A Z-EHAE JRE P55 7] A5 5%
w9l AAY 27 F23l5Hgh HE 2% A7 AR (time table), ZHE(platform), 3% (action)2]
A o xlsx) FAL2 Hefsloiet. olF 2 G4 fxael Jes AAT

987NolA] 57 WAF (L& 9.9%) ATFAT 7% RS ol
Agat A 20 5% ZRAAL BAZY) 24 A8 AL, W A5 UX B B9 e

4.1, HSAHLAY
AR B RIS FES T, g 550 25 AUsH stekslr] H3) [Figure 519k 22 A1Zhek IS
St e AN R TR Ohe vHE 17k, SHE A JAHAA UE 55 ARE eAof whet
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Figure 6 Behavioral Exploration Comparison: Log8 and Log9
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Figure 11 Similarity Between Logs and Distribution of Synchronized Segments
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Table 10 Similarity Value between Log4 and Log6
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Figure 14 Visualization of Synchronization Segments between Log4 and Log6
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Table 11 Comparison of Prior and Proposed Analysis Methods
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