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Abstract

Objective: With increasing national emphasis on psychological assessment, the processing advan-
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tage of self-relevant information provides a critical theoretical foundation for areas such as psy-
chological selection and screening among military personnel. This study explores the cognitive
processing of birthplace information as a component of self-relevant information. Method: Em-
ploying electroencephalography (EEG) in the time-frequency domain, the experiment involved 35
military academy cadets, with the independent variable being the relevance of city names (high,
medium, low). Results: In the domain of attention orientation, statistically significant differences
were observed in the Delta and Beta2 frequency bands among the three groups of Self-Relevance
Index (SRI) (p < 0.05). High SRI amplitudes were higher than those of medium and low SRI (p <
0.05). Conclusion: The neural mechanisms underlying attention processing of SRI exhibit signifi-
cant differences in frequency domain results, with high SRI amplitudes surpassing those of me-
dium and low SRI, primarily distributed in the temporal and frontal lobes.
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1. 518

H FAH <5 S (self-related information, SRI)/& 5 H & AH 5 M0 A A J5 2% 915 B (Jankowski et al.,
2023). SRI BA MR R SR MEME, RILHASF T4 I LHRFIE(Zochowska et al., 2023). K
DK, ODEEE AT — B 4418 SRI N L7 A (Cheng et al., 2022).  H FAH A% A e & D Re,
T 0 SRR L R SRR 2 i 25 L AR Th g (Zhang et al., 2022a) . M\ 60 2245 Fif “ X8 & 15 £ 208 7 w41 L 2= 4 (Lin
& Liang, 2021), VFZWFFIESE A RA HIMT “fin” PR, SRI AR ] SERISRAL, L 2 10 E
B F M SRI AR T4 A (Savostyanov et al., 2020a; Savostyanov et al., 2020b). SRI A7 7E 3% & 8 7] AL 3,
AN B G TR B RS B 3R A5 B (Mao et al., 2017), WFARUEBL, SRIFEM#RE R _EAEERA ML
B, A BRIE R R IR R S s SRI, AR JeiE N ERIN T (Scholz et al., 2023). TG 2 WU L 2
TRAES KT, SRI(HKEAL . ZFERMZ)E L HANGE R S EZ e, s, &
AR LR R (Jelic, 2022). FE R BN SEER 1, SRI R 2 BECNT S B2 I BT R . ff 2 B i (Ten et
al., 2023; Li et al., 2022). 24 SRI AE7r O LN 2 50 B3R 51, AN 91 AR 5 SR T [
(Dignath et al., 2022).

WTAER, AR A I BAE T RN BARE SO B e H e A 2 HEE — B DRI SR, anf
B G AR R R LA O B U R T (R . B TR AR AT AT S H 2
NGB TR PEAE B TR BRIR N . LA BORER U . R B BORS #E,  IX O AN O BRI A
FEORSEH T S m bR RN SR o ASHIEFE DA O BRI B il B AN [RIRE FE 1) SRI B 50T 52, DA Ha B 338
AR R AR A XRIE N as & s, FHAFHEARAS R A OO SRIINL#E4T 1S in L. dE
Sy BRI 78RN Z3E B AL E N O EE R R R A SRIemt T, DA E] SRI hi iy 2= 0 fisi U RR
IE, SR M0 TARFA BIAH T8 18 A R — S5 4 v 25 N B AR VA0t A 12 ) B B0 1 18 S ) B A
AWM SRI AR LA BEH R, SRAHE A BTHAR LI G, #R1T SRI IVER B Zhim T & HLs],
AN I 7 25 N 0 BRI SR N A VA o B2 FH AR m] 471
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2. AR GE
2.1. HIRMR

HRFEFERIER L 35 N, Hd 30 451, 5 4 4kctk, i 18~25(20.09+1.85)%, ZE#S 1~5 4,
BNARTF. a8 S e, IR EMIER, OHEFARMIESR . I Rx 258
SRR TR S R TSR AR -

2.2. ILEFSHH

SRR XF IR 4 o B S IE A R A L H AR HTE A 1 25 ANIRTT 4 RR, JE153 161 NI
TRFR, gl CBRTTHCE SARERER) 5 KI5 TE A SR S0 17 (1 B B 5 AR B k4T
WE, B8 -7 S ARE A RE R IEE AR) . BT 35 AH0An AR It 12 M, A
ML RIS %BHL BT, Bre. B8, MERD. ML R I, FHRH. T

FILE 2 TT e 4738 (visual mismatch negativity, VMMN) S5 K F £ 87 Oddball Y%, 5 FH FAH I AR itk
I, 20360 A trails, FEIMEE 75%, = SRI JyfZE RN, % I 60 A trails, EIMMEFIYN 12.5%.
N T BSLRGEICIZ IR, Oddball 54T 10 A trail Jubrabfilie, 2 J5 sk IR 22 jlisc 18 A b T
PIANPRHER . A trail y—XTHIEL(AB), HI¥ A A ZIUEREF A ge i) “+7 R T BER DY R PR A (1
F. B NAES NA)RETAFRE R E A, B B N R ILEALEF ROy 47 o i A 23150 ms,
il B 2I 450 ms, R HLAN 7.36° x 4.90°. SLIGH, BORPGRER R A MEF R 7, 2 <47
RARANBAET, RO Rz «/” 58, “+7 RAONABNA T ERE R R~ ZE LA 1), 1E
IR HT, BATE s — N 24 A trail %5 2P 51, X B AR IE QS RO A . ffE ] E-Prime 3.0
B . POAE LI IR T I RS T A RS, JET TSk iE AL R IR T R S8, fF
HHEMEENG], IERSEKLF 5 min.

AR ARSI (1 H (1 50 LR S SN 2R, TR 2 6 AMPRuERIBOR 2 MmZE Rl Hod 1AM %
FIEON AT 2R, 5 — N 22 OA 5 H AR R AR AR L BRAR DS AR BRI T &2 K, 1
PRAE IS Sy A28 BE AR I L A O FE SR T 22 R T 2 Pk DRI, Bk T 8 2 43 H AR DA,
RGEW 7 AR TT R FR, RN REES A B R B DRIBE

R AR b A SR d e, 5 e B IR O B ZE R B Gt X (F = 124.92, p < 0.001), N“ &
SRI” 5 Wiz BIRAKCLEEE T, 5 A2 SN T B ARG 2 T3 B Guih % 8 X (F = 5054, p <
0.001), & Xy “H SRI” o [FJHF, =28 F FRAH IR T 1) 2428 B 22 57 ) B AT Guil-2 = U(F = 126.35, p > 0.05)
W 1,

150ms

ﬁjﬁ+ Ik 450ms
R TS

150ms

Figure 1. Schematic diagram of the experimental procedure
E 1. XRiErEE
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Table 1. Assessment results of urban autocorrelation and familiarity
= 1 W EREXEMBREEITESR

5 T A PR B BA K B SRR PNEFIES
1 HA 6.62 +0.50 4.59 +0.59 e AR R
2 [iE>S 4.61+1.20 4.46 £0.75 wh E 3RAH R
3 R 1.77+1.23 4,26 +0.74 SMEERY PN
4 WAt 1.43 +0.95 4.23+0.73 EMEEIEPS
5 JHH 1.46 +1.01 4.31+0.79 EMEEIEPS
6 N 1.60 +1.21 4.34+0.76 EMEEZIEPS
7 B 1.40 +0.74 4.26 +0.88 o | AR
8 1299 1.40 £ 0.85 4.23+0.81 ENEEAYi PN

2.3. KR E

ki FL 152 % KB h MiitSar &40, K 10-20 R Gikrife AgIAQCT FEARIEICSK T 34 A FLRk A7 & (FPL1.FP2,
AFz. F7. F3. Fz. F4. F8. FP3. FPz. FP4. T3. C3. Cz. C4. T4. CP3. CPz. CP4. P3. Pz. P4.
P7. P8. PO7. PO3. POz. PO4. PO8. O1. Oz. 02. M1 Al M2). Z# W NI AR, L
F AR BE PR FRTE S KQ LLF . RFE# 1000 Hz, DC X4, 5% 0.01~100 Hz.

2.4. BUESHT

24.1. MHEEELE

{8 H WInEEG % 1F B 24 Hrfivi L . 4 EDF 4% \8dE A\ Matlab 2013b. H EEGLab12.0 %%
I T N B, RRE L, BIBRC R, HEZE, XA RIS, JEIEREB0 Hz (K
HEYEP, FEUERE 1 Hz), JHER 50 Hz THUFHE, 7 B (—200 ms, 800 ms) & i34 ALIE, HIERIKN B
IR S, 4385 A0 7.5 23 73 Hr (independent component analysis, ICA): it 3% 3 B i} Hi (vertical elec-
trooculogram, VEOG). 7K-F-HR Hi (horizontal electrooculogram, HEOG). » Hi ¥ (electrocardiogram, ECG) /Il
i K (electromyography, EMG). )5 & 135, Ho gl s a4s 40 Mlik. BL2 s 1 ANEHA]
AL, B AESSIRAE T B BB 7 B TRALEE 5 9 B SR 4R 15 5 Rk A A B AR AT B0 70 A, 15 3
T I DY 21 (AL pv2).

2.4.2. BESHR

i ah s A SRI ¥ P3a JEARR I BE IR, RIMARERSHAERMEXN P3a. Kk, &
S A 0 M S T TN AR ERL IX A 1) NL70 A P2, NL70 U E A8 AR 3 o 0 & LA A0 45 P3. P4
P7. P8. O1 f1 02 3t 6 /™MFHK, MIE 8 & AR 120~200 ms. M P2 fERANHR IR RIS
W7 AR U, DRTIE G P2 ASCHHEAT ST S50 I8 Mg P B A 23, 2k (] B S 230~280 mis. Sk Bl 2
RIHAT o3 M AHREE(R . HE SRI) x WX (ZUATA M) x WAL E (P3/4. P7/8. O1/2). Wb AT
HHE G-G ik

2.43. Gt o th

Kol At ] SPSS 25.0 etk B #EAT 73 M K H Shapiro-Wilk 3647 IEASTERG LS, R R & S
AR CAIE + ARdEZE(X £5)RoR, WA LLECR A ti8L, AR LECRH T 200 A& IESS i
M BERER H AL B (VY AL TAER) [M(QL, Q)] s, KH Wilcoxon signed-rank arde . i #s 45 St AT 4H
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KYET T, A5 IR YRR 1 KR ] Pearson #H2CT5VE, AT & IR BB $d R Spearman AH 55
. BEMKT a=0.05.

3. &R
3.1 EHEER

A TRV T B A S BRI TR AL, BB = FEER. SARMEXERBRKEN
VMMN (=0.76 uV)& & & T o B3R A5 5.(0.08 uV; F =551, p<0.05). HMFEMMNEE, (F=6.84,p<
0.01), PAHIKLIX P7/8 A E ) VMMN HR{E 5 K (—0.53 pV). HAMRNIYA R .

ANRIFRBE B FRAR AT B A T B R 10 e B S R b I Rk [X 43 A7 ) N170 P2 LA W P3,
B 5% 3 FoAH S5 BAREL, @M B IRAH (S B0 P3 IR R I B3 A, BN AR K 55 im0 B
KM P3a. fm H BAH AT BAE R A MR N170 B4y, 1 Hf [ FRAH 505 275 & A2 MR I N170 18455
A FRAH 5% 2R B35 (F = 5.09, p < 0.05, 7p? = 0.15), 1 RAHKAZ BiFE R K P2 “F-HIBI8(7.10 pV) &35 5
T HBRAHKAZ BB R I P2 (5.46 uV).

1 L RAH JGAE JE.(437.12 + 45.24 ms) ¥ i 2R S35 /T H F FRAH OGAS 5.(466.74 + 46.92 ms, p< 0.05)F
i F FRAH 515 5. (492.01 + 50.07 ms, p < 0.05), HAEHBAAS BRI EENFREBHAERP <
0.05); = H A AE DFHLM N2 “FHIBE(—0.78 uwV) &3 =T B 315 E.(0.87 uv, p < 0.01) Ak B
A FAZ E(0.31 pV, p=0.04), ' HIRAARAE BAME B TA S B N2 38A B3 ER; & ERMERE R
PR 1) P3 FIPEME(6.21 pV) &3 & T H B FAKAE B.(5.06 nV, p < 0.05)FIK HEAHKME E(GB.17 uv, p <
0.001), T HIRAHAFE P3 B3 = T B FAHIL(E & P3 (p < 0.01).

Table 2. The average amplitude of vYMMN induced by high and medium self correlation information is 180~300 ms (n = 35)
2. 5. P SRIIFELHR VMMN IR 180~300 ms (n = 35)

LR A FSRI(uV) HFSRI(uV)
F3 -2.22+0.45 ~0.57 +0.45
Fz -2.55+0.48 ~0.65 + 0.54
F4 -1.50 +0.52 ~0.08 + 0.04
C3 -1.14 +0.54 ~0.76 + 0.49
Cz ~1.65 +0.60 —0.67 +0.55
C4 -0.38 +0.58 -1.50 + 0.54
P7 —0.88 +0.68 -1.77+0.58
Pz —0.47 +0.62 -1.99 + 0.57
P8 -0.90 + 0.67 -2.29+0.64

% 2 B HE . H SRIEA K VMMN P23 iE, XF 180~300 ms A i 1 Bl 43 (0 HH 28 HEL AR (Fz. Cz. Pz)
PR AT 7 20 M, S5 AR I

F4k, RE—BHE VMMN BRI RTREPE, K22 P7 AL P8 IALIX 1) vMMN 43 5il 45 5 4 22
VMMN FE M vMMN, - % 5 H FAH S B A B 3RAR S B0 VMMN “FIIRE T T A%, JIEER
VMMN R AT FEPE - 2% VMMN P24 38 1 - 180~300 ms i [ 7 (1) F- 24 9 8 - i 8 FRAH 9545 (1,14 £ 0.48 pV)
TR A VMMN B2 5 T IR A S B (-0.76 £ 0.57uV; F = 5.51, p < 0.05, 5p® = 0.02). HLH TR0 &
Z(F =6.84,p <0.01, zp* = 0.026) LAFT#H Fz £7 & ) VMMN I8 {8 £t K (—2.55 = 0.48 nV), HAIM Fz (-2.55
+£0.48 uV) > FR[X Cz (-1.65 £ 0.60 uV) > Tl Pz (—0.47 £ 0.62 uV). AIARHBE B, ERRLH X H
I VMMN . HAR LRI A B3 (WL 2) .

DOI: 10.12677/ap.2024.145325 387 LB


https://doi.org/10.12677/ap.2024.145325

e 55

20.0

F3

20.0

FZ

20.0,

F4

: 0 800 ms
-10.0 : -10.0 i -10.0
5uv

-20.0"° 2000@V 2008 i 200 ms

Figure 2. The overall average graph of ERPs induced by different degrees of self related information

2. NEEERKEXERIELAN ERPs 2 F1E

Figure 3. The overall average graph of ERPs induced by different degrees of self related information
3. TEIF2E SRIFAH) ERPs B FHE

FEAWX VMMN “FYyeiE. & HEAE BAELM P7 (—0.88 £ 0.68 uV; T = —3.10, p < 0.01)F145 {1
(-0.90 + 0.67 pV; T = =278, p = 0.0L)MkLIX 3575 & tH 22 vVMMN. 178 1 5 AR AE BAE M P7
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(—1.77 £ 0.58 uV). £l P8 (—2.29 + 0.64 pV) kL X 75 A& I-F 3538 iR 35 0 .35 22 7%, B A vMMN 724 (0L
K 2), ML 3)e VMMN SEZEHELTE 2 4 AL X, FRAH 5015 B AR A FE 1 H B 2 1) i
DXL, T AR A5 B A BE FE AR 859, Bk UL VMMIN 45

3.2. SR

AR 53 BT SO T 263855 B A3 M7 o e i e L AR et 28 S —200~0 ms [R5 5 4 e A %6 Y [l PR At
XT8N A SR AR AN BRI I LA 5 O o B A, I R e e . FAL B )i
SRR AE 5 R A B AR e AT AU A A, 45 B L R A R D 2R 0 (BT pv2)e i L B L AN R A B
BORREIBL, AN ESBL RV RHE AT TR AEA R R IES B A+ B R o A O i B AL 3
HIME 5 58 UM . 437 8: delta (1~3 Hz). theta (4~7 Hz). alphal (8~10 Hz). alpha2 (10~12 Hz).
betal (14~20 Hz)#1 beta2 (20~30 Hz).

N TIRN T FREAR N XAk FRT (9748 4k, #E— 2P 17 /S AN iB 16 A~ sl i) FRT E(LEL 4). 439
KL ANOVA ()75 305 a5 (1 55 06 a5 t R o p Al o ik b AT Be it o0 b, L 2,

it ek R, Alphal SiE N E RGN 2= 7 B2 (T = 7.40, p < 0.001, d = —10.25), & HFAH(6.16 +
0.61) puV mHKEHIAHIR(G.22 £ 0.73 ) uV. Alpha2 SBH R 20 2 7 WE{ = 21.77, p < 0.001, d =
—14.89), = HIAHK(2.25+0.07) uV =K HFEAH(2.23 £0.08) V. Betal AL N 322000 2 57 53 (T
=10.29, p<0.001, d = -11.52), EiHKRAMR(1.16 £ 0.02) uV = TEEHKRME(1.14 £ 0.01) V. Beta2 Sk
YN RN ZE S (T = 4.01, p < 0.01, d = —7.89), = HFHA(0.85 £ 0.03) puV =K HBEA(0.81 +
0.01) uV. Z%H: O 7£ Delta 55 Beta2 MBI HIRALEE FFT IREE R % . MM FFT 1781k
AL, HANZERARE. @ 7£ delta HiBL, mHBAHRELE FFT ERTHRBRMELEE. @
[X delta 47 B £ 4 H(FP1, FP2; F3, F4, F7, F8) i (T3, T4, T5, T6).

~

10 4 4
~—#— High-Self ~—#— High-Self ~—#— High-Self
9 —B— Middle-Seff - —B— Middie-Seff - —E— Middle-Seff
8
3 3
5’ ) )
T T 25 L 25
g, g E
=
e S 2 !
] © =
=y © p=3
8 o5 818
3 [ <
1 1
2
i 05 05
0 0 0
FP1FP2 F3 F4 C3 C4 P3 P4 O1 O2 F7 F8 T3 T4 T5 T6 FP1FP2 F3 F4 C3 C4 P3 P4 O1 O2 F7 F8 T3 T4 T5 T6 FP1FP2 F3 F4 C3 C4 P3 P4 O1 O2 F7 F8 T3 T4 T5 T6
channel channel channel
4 2 05
~—#— High-Self ~—#— High-Self ~—#— High-Self
35 =~ Middle-Self 18 =8 Middle-Self 0.45 ~—E— Middle-Self
16 04
3
§ ﬂ 14 ﬁ 0.35
g\; 25 NE 12 NE 03
= =
% 2 S 1 Sz
-~ N
2 8 o8 8 o2
515 D D
< @ g6 D g15
1
04 0.1
05 02 005
0 0 L]
FP1FP2 F3 F4 C3 C4 P3 P4 O1 02 F7 F8 T3 T4 T5 T6 FP1FP2F3 F4 C3 C4 P3 P4 O1 02 F7 F8 T3 T4 T5 T6 FP1FP2F3 F4 C3 C4 P3 P4 O1 02 F7 F8 T3 T4 T5 T6
L channel channel channel )

Figure 4. Distribution of FFT frequency domain in different frequency bands of electrodes induced by different degrees of
self-relevant information

E 4. TREREEBFREXEDIH LN FFT SUSAE NSRBI 7 E
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Table 2. FFT amplitude test results for six frequency bands between three different self-correlation messages (uV, X+s,

;fgﬂﬁﬁaﬁm%EEZEﬁ¢ﬁﬁHwﬁﬁmﬁﬁ%%mvYi&mﬂm
BBtHz FiSRI fiSRI TIH plE
( 412832) 3.20+0.19 3.15+0.26 4.45 0.052
(Sé'fg‘ﬁz) 6.16 + 0.61 5.22+0.73 2.281 0.152
@Jﬁﬁiu) 0.85 +0.03 0.81+0.01 11.521 <0.001™"
F: "p<0.05; “'p<0.001.
4. #+ig

RN, X TG E A S BRI GILZ AR, o E A OGAE BT LA R 3
FEIX A ) VMMN, - 2% 81 i B AR DS BT IS RIA WA Z B3 L. SAMREA, it MMN
A CME B A G B BURE R br, AHEPEAEMARGE, ARMXEREWERS . BRALF)ERN
RN B A SR E, H R T IIEE KK MMN (Potvin et al., 2019), 545t 45 B —% . A0FF LI,
EARE HRARAE BT iE K VMMN, AH A A S B IR A 72 AR B B0 vVMMN, - 38 B o B AH DG 1 24 2%
T A 15 B R B T EAZ B TR R H A I . ATRE S BT A A O B RS A
Vit ib b B R, S A s, B R ERAR R, B TR A RS
FE, anlEEEMANI T, AR K E A ST B BRA SRR A, ARG EEE
MESME T, WERFRER, ARNLTFIHEEHATER MMN, X ]85 AT 365 B A b
ST ALGE N BUR G O5. BERURBL(Xia et al., 2021), AMEERGCHRE A L, HERmIL
WX AT ALV R IE TPt . DK A T4 EAE AR RITR H AR U7 B (Zhang et al., 2022b), &I
HIRA G B EAMRE MRS, X PR AR SR B A P k. ARG BT LA
UM R AN, AR TR S8R M 4 7 B BUE M AR, IR T E A S B AR B R
R AN TR . ARG BAERRE R BN, R ANE RN E . LARLAAERNTE
PR S RECE B AR L 52, R R R G TH 4 7 R A S 2 5 A E I (Zhang et al., 2022c).
RO A TR FLAE A A 23 BN 515 /), 520 Ji5 T ¥4F 55 (Tortora et al., 2021; Xu et al., 2022). LA
B3R, BIRAARAE BAER SN T AR b T i E st n L, BA UG AT N B AR AL .

AW FesE BORBUIN T & B BAHEAS BAE Alpha 5 beta STBLITh R ik & TR AR KGR, £
o B FRAHAE BN TR PR AR EEG P74 BEBRINVE sh i, TEmANE EEG F= AR BHRITE sh M, X S5
22 70 [R) A TR DU ARUARUB T 2% 348 v AN S S B D) %2 B AIC Y EEG RHEAHWI S . ANRIBRER ) EEG Th [t
THREERN I TR, MER S b, Sl 3 A S B R B E AR R EKImPEE, ~
S EE Y EIES

WHFE R I B FAH (S B AE Alpha SB35 18 &, Alpha AT Beta B D2 73 il e B 1 ¥4 R 1)
PRI FIS R, S AT R P Alpha Th2e 13 5 5 1 = 08 P9 B F6AH 5 (Vuoriainen et al.,
2022; Martinez et al., 2020). SAEIFEH, TRH-EBALY Alpha ThE B T HIR &R, Alpha ThRAEM H &
FHOGH) S AR B 5, Fz Al Pz 2 [8] 1) Alpha AP0 5E i o H B DL AR A RTRIAT ok =LA H A
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I BRI Alpha R &1 Beta Thag, T BLE F —Fdd 500 0. BER A RBIREEH K
AME, RIHE R Alpha #1 Beta A /7. & H AR RS S Alpha i3 2% & TR A RAHCE S, Ui &
H BAH AT BAE 0 T ) S R R B B BB OGS BT A e R A, X 5% S
5, U PITE = AR 1 JELZE S 30D P I A 6 A7 A5 P B 1 R B B ) 52482

BEAEWFFE KW, Betal SBLHAEIRE. BREARNRE . Beta MBLMIG5R 5 H A H — @ MK
PE(Smith & Bulman-Fleming 2005), ABFFMIZ R S5H —5. Beta B D& [#MK, R U Beta JiE 5%
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