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Abstract

Since 2011, we have initiated the LiuLifelog project, which has collected 30,000 lifelogging data
entries from 22 volunteers. However, as time progresses, the quantity of users’ lifelogging data
increases, making the management of these data increasingly complex for the users. To address
this, this paper proposes a LE-PDA model, which segments lifelogging data into distinct events,
while assigning labels to each event, facilitating user data management. In this experiment, the
data from two users were divided into 5,215 and 1,086 labeled events respectively, after applying
the LE-PDA model, achieving an accuracy rate of 68%. The experiment validates the efficacy of the
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LE-PDA model on the LiuLifelog dataset, demonstrating its ability to assist users in organizing and
managing lifelogging data more efficiently.
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MBS BT R ey ARl A T P SR AP R R] . FL7E B 14D 20 454X, Buckminster Fuller 46
B ERE A H R, BT B4 90 454X, Steve Mann B FEAGHLIAIRIE F it A E R4
WA TR, BEAE B &N RAMERE, N NES 7 ORE T 8%, AR A
A A IE T GETT o X SRR A A N AR TR B, RERdE , FRATRRIX %R Y PBD (Personal Big
Data) [2]. PBD B A R&FAM:, lifelogging /2 PBD f)— N MR E

lifelogging A4l /&N ATE H# A0 o 2B VS & T RIAT R BT A N8t , b ads TALE 3], 1T M
[4] FA[SIAE A (615 X R R T — A NAEMTIT & 28 T W e 4, 3@ bt 2508 gk — 25 40 4t
FAERENS 73 4T FH P (0 AT (7] (8] [9]. i LA, lifelogging 323 A5 N G AR LA R IS Z 2K
1, lifelogging HIZH N T —ANF DRI T80, —L656 T lifelogging M4 23 N FH HBEHE K R, Wig3)
BARHT10] [11] BFEESF[12] [13] BEEFB[14] [15)%%.

b A5 B B A AR B R0, R 22 PR 50 Bl Ak SN 2 e P o X e P BBl K
BIELS, iz, FIEREI AT 16]. W W B P E RN lifelogging % /2 lifelog
WG E Rk — . TR EdE, HP BN EEIXE lifelogging $R BT EMHN 2. H
e HE R 2, B N EE M VAR B AT B S . SCHR[ 175 T — R T RS
IREEFTE B R HEF R (9 7770 . Hwang S8 A [18]H& H T — R EERIFLAR 5 S #EE 7750, Kim 58 A[19]
e T — Mo Bt 57 .

KE “HESLETE R HEE B AUE 2019 54 lifelogging A4 R 51 il 41 lifelog 4538+ K
] 2 —[20]0 ASCKAEICEEAL FIEAT IR, FRATR AT LK lifelogging RII7r AN E 44, AT A 200K
B, AT, FRAEH T LE-PDA B8, ZAAR A 73 ZH 2R, 40 0 30T S s A X
PRARHATIZNR . BRI Ah, FRATEXS A AT TN 7 ARZE, AT DU I S 25 B 4 7 3
H U lifelogging 20¥5 . X238 bAL ki, X&—DEHEE A B X TAE,

AXWFEATDIL T 6 1, RN BN TEE 11 FERUEER Liulifelog 2854, 51
AT S RS, RIS URER T SEERI H AR BE =1 IEIR T el LE-PDA BRI A - EAE A
TEFE . BBV SRR (S 25 AT MR LU AN 0 S, SRS WML RS, DARR AT A
B JE — N SRR EAT M, R AR IR AT A

2. EHXTIIE
2.1. LiuLifelog ##E&E
LiuLifelog (#E % (http:/www.lifelog.vip/)#& Liu H{FATES 12 FEBS [ECSR AR . Z8dREA LU
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Table 1. Sample data
= 1. BIRAEG)

B[] 23503 A TN Hh g
2011-11-05 10:23 123.40287 4176356  Communication LRI RY Wi 23
2015-05-15 08:38 123.42002 4176417  Working at school ISP X B A AR ALK A
2017-02-15 06:12 139.73930 35.67481  Working outside H AR A R R e X
2019-05-20 07:38 123.51115 41.74340 Teaching TRFR T R B2 X SCC A
2022-02-10 13:05 124.42730 45.22289 Tourism GIEISTER e -y IS MR =Sl P e

PATHIHAE R AR LSRN, B — %% lifelogging 7 GPS #dls . Uik & K BB sCA
S, JF HAE AR EURE OGS B — 2% lifelogging BEAT 1 AT N3 ARiE, 1T 0 SRS 5E LAF i, il
PR IR TR RATAE 15 2K,

2.2. L ER

£ Lifelog 1, AiGFMFWT LRI APIRIEA . 55— R or K 0F, el A il R o .
filn,  “REEITICR” B CHER R AE BEY . BT MORESEME, el — RAEEE IR IR
PR &1 R T — NS AT AT

Event
datal data2 data3

Time: 2022-05-07 13:45:35

Text: A relaxed day, Setup tents in
mozishan Park and children play.

™ Longitude: 123 484451

- Latitude: 41.672489

- Behavior: Tourism

datad data5

P Time: 2022-05-07 16:14:05
Text: Play ball in mozishan.
Longitude: 123 432953
Latimnde: 41672731
Behavior: Enterrainment

Time: 2022-03-07 16:24:28
Text: It's a nice day outside.
Longitade: 123 48299
Latitude: 41672672
Behavior: Entertainment

datat

B Time: 2022-05-07 16:40:43

Text: Today these places are closed
and statically managed. When can
waves stop.

Longitude: 123.482786

Latitude: 41.672053

- | Behavior: Tourism

Time: 2022-05-07 16:26:45
Text: Plav football.

™ Longimde: 123.483538
Latitade: 41 672707
Behavior: Entertainment

¥ Time: 2022-05-07 17:22:51
i Text: Mozishan play.

Longitude: 123 48349

Latitude: 41 672467

B Behavior: Entertainment

Figure 1. Life event record diagram
1. £7EEMHCRE

L% 7 R HE A e rig 5t PR IE A% T 6 7% lifelogging, XEEHlE —HE4H R 17—
BRI SAE. ASCH FEE H AR O P i B AR SR R AT S, IR NS AR AT
FKo WA, AL B EA AN E CREEE, DF RO BB 1 Bl
2.3. AR

FEASCIISESR T, FA TR B B AL B m e Jyt, BATRM 7“3 S, ZMESET
M ERAARR, A5 (Al EARIE I lifelogging 70 83 [A — X3, X —dREKIR B 2 frs.
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Figure 2. Domain example

& 2. wRBIE

2 W, RERAERE N T B, BSEREE T 12 /) lifelogging Hif , X L83l e UA<PL, ..., P12>,
HH<P1, P9, P10, P11, PI2>#S R TEPLRHE R RER, <P2, P3>RMAEIH, <P4>2FEMRIE, A%
F—AM B 20258 XN domain,  ELUNI<P2, P3>FE A7 B 7] LLE XN domain B.

ASCERH T LE-PDA B, AZMRRA T 0 R HIT7iE, 20 RS () A X I i) SR b AT 42 30 . AR
W), FESZIERRITT RSSO . FEXIRGON, BRI R AR R
AR, MRS,

3.1. BIEWALE

TESES 2 |, B0 Bl AT FAL 3, BRI .

1. BT GPS ENHE5 M Mo — Lo 3 R B i Lo — Sl SO =, AR s
AR 055, PTUMESETSEIR 2 1, FRAT 75 BOKG I el 3 SR B A R 25k

2. BB AEE L TUREAR, U PEROE I (] PSR AT 2 SRR, FRATEUOL h— & HEE
A B

Z i AL J5 Y lifelogging & 3 Araw:
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Figure 3. Data preprocessing diagram

3. BIRTMALIEE

FEHE AR, FATEEE T IALH AR A RSE I RN B — B HHE 12 200 A% 1 11,032 2648,
AL 3 4RI B AR T 1558 R I R TUAR B R AR — LSRR EE AN IR B AT B
TRAIE T 08 (0 & F Ve AR

3.2. WhEHIZHR

FEHRIR T FAF I A PRI T 93, RIS /5 B B AR . STHR[2 1198 . A SRIRR s B —5E
(RO, AR — BUR TR A S AR — A LA E (9 X iE 3. AERIZ 1R, EARDBOR (0 X Jskade a7k
RoE . PRI, BRATEE R R R T A E R R A D RS R

SE 1 YT IR

Input: data, Threshold: T, F

Output: all urban event: E = {E1, E2, ..., En}

Function detectUrbanEvents (data):

event « list(), temp_event« list(), E « list(), start_domain « list()
D « nx.DiGraph()

degree «—dict(D.degree())

start domain « Constraint-based Pruning(degree)

for i in data do:

while(data[i++].city not in start_domain)
add data[i] to temp_event

end while

distance « dtw(event, temp_event)
if(distance < F)

add event to E

event «— temp_event

temp_event «— @

else

event «— merge_function (event, temp_event)
end if

end for

return E

end
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BATE e LR T T S T — MK, P 7S A, R E e R, B,
BAIGINT DTW Bk, S6WaE DHEAR, RIEHHFABAR G IR . Rt
FIFELE N T RE M BME F, FRATE AN A AR HAE event AT temp_event, [AJFFFF event I A A
FIRE Ho SN, JATWN XA EAAE, S —DFE, BRI IET .

3.3. XIEEHZHE

XIS I . fE4238 lifelog B SRR, R BB 9] 115 o8 R I 2
—NEKTTR . HRWER R SOCR T Re i — e AN R R 2R . 721 1 FoRiEdE
R Az EAE SR R 7 SORIZIE A EE, AR EHIE SN NEZ NI EM. Lbr b, X2
—NENTFI . T, FRAEE A1 OO R A 3 A7 B R I2 48 P B0 o XK e, ok A an 5]
4 FiR e

Combine event tokens into
one event text

Convert text to lowercase
letters

— Add NER entity —

4[Load en_core_ web_ sm
language model — Obtain a list of stop words ——

data —— DBSCAN — Algorithm2 ——  print
Add spaces between
words and punctuation

"
Load en_ core_ web_ Ig

language model Extract verbs and nouns

and exclude stop words

Using syntactic analysis —

Filter out keywords with
individual letters

Figure 4. LE-PDA process flowchart
4. LE-PDA 72

FEF 4, E 5] DBSCAN REH %, K8kl oy 1142 DA, AT -1k 47 7
TRNE AR BT ORI, 9 T RSSO R RORE AL, LU E M en_core_web_sm Al
en_core_web_lg PIRH SCATE R AR FRACE o (K SCAS o SR JE 0 SCATE 35 70 Al dEAT 1 A5 ik 1R
NER SEARTRBIA A HraE T3, SRECGH SOR T o0 . iR)eeid 5k 2 JE 18 ) 7 Hdah it

S 2 B DR ARRS s o -

XTIl RS FHA KB A D, BA DA E ] TF-IDF BEAT A EeAk . L2 (] [R) R/
BIME T RO, Sk EAEHASER: X TF-IDF R5ZLAHLE KT BME F A5, s <87
FHEE HARGZAEZ K T F BIAH AR K, FATR A — MELM A E = (L, Ly, ..., Lo}, P Ly = {D,,
Dy, ..., Dy} SIUFEATEEAA BAMIES E= (L), Ly, ..., Lo}, HH L= {Dy}-
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Input: data, Text keywords stream: D, Threshold: T, F

Output: Events data (event)

Function detectRegionalEvents (data, D):

event « list(), current_event « list(), event _tokens « list()
for i in data do:

if current _event ==

add data[i] to current_event

add D;to event_tokens

else

time_interval « data[i].time — current_event[start_time]

if (similarities (event _tomens, D;)> F & time_interval <T)
add data[i] to current_event

add D; to event_tokens

else

time_interval «— data[i+1].time — current_event[start time]
if (similarities (event _tomens, D;;;)> F & time_interval < T)
if (data[i-1].domain == data[i].domain == data[i+1].domain)
add data[i], data[i+1] to current_event

else

break

end for

add current_event to event

return event

end

4. SEWREERMH A
4.1. SCREERMEREXTEL

SEBNIEEZ G, BAMSE] T AL lifelogging W ATA F: . FRATFRIUE — /S SH4F 15
SCARIS AL, RIS RAT R 20 46 3 Pios:

Table 2. Userl events

3 2. Userl EHFE

Fe 01 BN ]

1 1 e 2011-11-05 10:23:48

2 1 SR 2011-11-06 18:51:11
5214 1268 F 2 S/ IR 2022-11-18 16:09:12
5215 4 L RS 2022-11-1818:26:58 -18:38:45
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Table 3. User2events
5% 3. User2 B3

75 B A e ]

1 1 BRI 2020-09-17 16:37:43
2 1 b 2020-09-18 20:35:19
1085 1 7THS55E, Feee- 2023-07-01 22:55:30
1086 50 LR, EX, eeeee 2023-07-05 13:40:52

TERPTTLLER], Userl BRI/ 5215 NFEAE, User2 HlEpli kil 4> 1086 NFF. Bk, Al
SRR £E T (B HEAT N TARIC o B AN S206138 I fY) LE-PDA BT B B3 344238 TDT Bokik ik
ReXtEL, &l 5 Fias.

70.0% performance comparison

63.0%
60.0%
55.0%
50.0%
45.0%

40.0%
2000 6000 8000 10000
M LE-PTA B TDT

8

2

8

8

Figure 5. Performance comparison
5. MEREXTELE

FEF 5 o1, LE-PDA BRI FAFRIHER AT T 68%, 1M1 TDT Sk U FAFRIHER % /2 56%. 1
PUREL, fE45E THINMA)E, ASCHEH I LE-PDA BRI ZEMERe R T TDT Hik.
4.2. ITRATH

Hn b i — R BRI A — MTONE M. ESEIRAE R, AT U I EE (04T 9 & xSt
7K. TATE LG FAEBEE AT N BRI . SRS REAT A RIE, RO EN RO . iR
B AT R e, AR R R EE . S rK)E, FARIZENE 4 Prs:

Table 4. Behavior classification

T4 ATADER

TN Userl User2
Work in school 1157 501
Rest 938 117
On road 298 99
Meal outside 292 25
Tourism 114 7

DOI: 10.12677/csa.2024.141005 36 TFENER S N A


https://doi.org/10.12677/csa.2024.141005

48

Mroe

Bk

Learning 103 201
Physical exercise 94 16
Other 93 56
Meal at school 85 40
Communication 57 12
Meal at home 16 12

Work outside 1029

Chores 743

Entertainment 217

Party 69

ERP AT LUE B Userl MR EC T 15 DAFBIZEA], User2 FHARS 8T 11 N5 XA
RSO T B — N F A 3] T AR 28, (015 7 BRI AT 9 2 0 Ak ) B A A
YRR RN H AR, LRIfERZ IR, S A e BLZE “Meal at school” 21 R K 3L I AH B 1)
H1
43. EEMSAK

ANFIRFAER T P P EE AR, SIRMTEARE —EL SN, EaERR S L
HEMEE. B, RN E ARSI — M a3 B P A EEAE 0 k.

R, AR TR BRSNS A abriE B . FRATE e R MG E T — 234,
HFEEENs BT “AEE” | “—7 M CEE” MRS, DUEREREIIZ A . fErd R
o, AT T =FhAS R IR 2 ST, JRidsk Vel RI. W Rk 5 Fis:

Table 5. Importance recognition performance

5 EEMRAIMRE

Userl precision recall f1-score User2 precision recall fl-score
Self-training 0.59 0.62 0.56 Self-training 0.71 0.75 0.71
Co-training 0.64 0.65 0.58 Co-training 0.73 0.74 0.63

S3VM 0.73 0.71 0.69 S3VM 0.82 0.75 0.72

FE ERAPIATIT UL, S3VM IVERERT R T 53 AR, B B O HER 5. hAh, 3RA1T
XS E T AR R I A SRRAT AR S AT S I VEREZE S . G R, SINREEARZE A, PrA B 1 REE)
ARRTE. Horp, SRR RS T 20%. X8 RAUE] T ORISR T R A 3L
ko A S3IVM JE P T FAF H EE 73 REE R W T A 6 P

X lifelogging Kudle, 5 H A7 A R G HEAFBEAT E BAMUSR T 7 Bcti o mT bk, B 1 ik
Ko M NELFAR IR, AR B NGRS RE A R OCEM . XA R SR T I ) £k
P B, AR RS PRI A X B 2 AT BB A2
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Figure 6. Importance classification chart

6. EEMSKE

5. RGLM

Lifelog —/MNEEMIIEEIERIZ, BILEF lifelogging 4, Mg EFZ T 22 HIIIEIZ,
McGookin [22]F i [a] Rl Hb ) 75 2R R F P AE 24N KSR T da 38 M B R o SCRR[23 14 T 5 T web IR
MR lifelogging, F AT DURYE 75 R fs AR Z B2 N & ZEATTH, AKX LE %017
NEIH A EEE, DB P R Rz £ ik, FAVEH Java 71 Himl 257 7 — NGRS
DA Userl A1, JE7= 7 P T 4. RamEolman & 7 Frox.

please input city(example beijing) search clear please input time(example 2020-01-01) search clear

Life Event 256: From 2022-08-31 to 2022-08-31

I went to liaoyang for Tourism

The trip lasted 1 days.

e
L]

Dayl: In this day,I passed [ unknow ] Idid something [liaoyang Dengta City for Tourism]

Life Event 255: From 2022-07-31 to 2022-07-31
I went to fushun for Tourism

The trip lasted 1 days.

: AT 'l :
il -
[ i

Day]l: In this day,I passed [ fushun ] T did something [fushun Liaozhong street for Tourism ]

i

Figure 7. System display diagram
7. RGRNE

e RS, AT DB 2 B () AR AR F L A A . MR, RG4S EoRAT
ARFIETIRA . S RE—RN, RASHEATX—ROFEITRR. FlanSETE R
2015 4F 1 H 14 58, BoRMEa4uE 8 fr.

TESLEE A, FRATATCAAIE P AE 2015 46 1 A 14 Sk, ATEMRE LR 2. Shad T, Kib.
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Life Event 75: From 2015-01-14 to 2015-01-16

I went to xiangtan for Working outside

The trip lasted 3 days.

L

Dayl: In this day, I drove through those places [ hangzhou changsha ]

Day?2: In this day, I was eating on [ xiangtan Xiaotang Road ] I did something [xiangtan Furong West
Road for Rest]  [xiangtan Xiaotang Road for Chores]  [xiangtan Shuangyong South Road for
Working outside ]

Day3: In this day, I drove through those places [ xiangtan changsha ]

Figure 8. Data template diagram

8. HIRRIRE

B R BIAWATE . fEWHTE ) Furong West Road 1K 2., 7 Xiaotang Road X % FINZ IR, 7 Shuangyong South
Road TAF. H=RMMEEIT, KRHEILRS T 3 K.

SR A5 R OE AT, 1523 7T LATE M3k (http://www lifelog.vip/LifeEventhtml)# 47 B F . @il 1% R4t
BTATAT LB BB E A B R — e . o T8I b S, XR2FEEAE RN, FAZAR
g r] LA Bt AT A S B i 2 19idZ.

6. BRESRE

FEARICH, BAINA T —Fh SRR 82 lifelogging B4R 107575, JF4&HH T LE-PDA #iA!,
AR R I3 R YZA A R R 7 T B AN DR A RN BA TSR FAERAT 703, AR LUE
W HFARE A RS . ShAh, AT LA b @S AT R S, CAAE B AL S ]
feid %, RELRPAR LR, ARTRGER R T RFN. ERK, BRI RS, KXW
HAFMHAT s, TR AN S hn 4z (1 P2 AR5

E&WmE

T8 T H R ST H (LIKZ0595).
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