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Abstract

The occurrence of road traffic accidents is largely due to the fact that non-driving tasks
occupy a lot of cognitive resources of drivers during driving, which leads to the decline of
driving performance in different degrees. The degree of influence has a great relationship with
the driver's cognitive ability. As an important cognitive ability of people, working memory
represents the individual's attention control ability. Therefore, starting from cognitive load,
studying the relationship between working memory and driving behavior can provide a
theoretical basis for reducing the occurrence of road traffic accidents from the cognitive ability
of drivers.

On the basis of summarizing the theoretical research on working memory and load and the
research on driving behavior at home and abroad, this paper takes the common lane-changing
behavior as the research subject, and divides the lane-changing behavior into intention stage
and execution stage. Using psychological n-back task as a means to adjust drivers' cognitive
load, a lane-changing simulation scene is established. Through a simulated driving experiment,
the influence of different cognitive loads on drivers' lane-changing behavior is explored based
on driving longitudinal control characteristics, lateral control characteristics and lane-changing
safety characteristics. At the same time, the classic working memory measurement paradigms
Ospan, Rotspan, Sspan and Rspan are combined, and the z-score standardization method is used
to measure the capacity of drivers' working memory, so as to explore the influence of drivers'
working memory on lane-changing behavior under different cognitive loads. The results show
that:

1. In the phase of lane-changing intention, cognitive load has little influence on the driver's
longitudinal handling performance, but has significant influence on the lateral handling
characteristics. Compared with no-load driving, the lower cognitive load will improve the
driver's lateral stability, but when the cognitive load exceeds the driver's cognitive limit, the
driver's lateral control ability will be weakened.

2. No matter whether there is cognitive load or not, in the process of changing lanes, drivers



usually attach the highest importance to the car in front of the target lane, and the lowest
importance to the car in front of the current lane. At the same time, the driver is most sensitive
to the car behind the target lane. When there is cognitive load, the driver will significantly
increase the safe time distance from the car behind the target lane, and ensure the safety of the
own car and the car behind the target lane.

3. Compared with no-load driving, the smaller cognitive load will reduce the duration of
the driver's intention phase, but when the cognitive load reaches a certain level, the driver will
feel the safety threat and make time compensation to ensure the safety of lane change by
increasing the duration of the intention phase.

4. Working memory will affect the duration of the driver's intention to change lanes and
the performance of lateral manipulation. Drivers with high working memory capacity can show
better lateral stability and have relatively short intention duration. Under the 1-back task, the
ability of working memory to keep elasticity under cognitive load can be clearly demonstrated,
and there is a significant negative correlation between working memory and SDLP and duration
of intention stage.

Key words: Cognitive load, Working memory, Lane-changing behavior, N-back task,

Driving simulator
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(2) EAXH R

A A S B AR T U A AE KAz, FE M Il R ep,
A2 B AT DA 3] IR OGS B AT A 2, IR SR AL eI, B
AN B AR R RN A B, R A] PARsb TAR IS IZ A B A 2
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Fowm TARCIZ S0 T B G

SR, R BRI DY, AR BEYR 1 ZER B TAR G A &5, AR
A RIS ZH AN B, T AR TARCIZE R AR, ik
gt o WEFCNF T RN ERNLEE, w] R BR B B ARAE 55 (A ki, M RERS 78
DAHABRINFI BT, URBIE 55 5E B i 4 R

2.3 KREINGE

AR E S TARCIZE S 28, MRG0, TAEICAZ B DL RN AN S ges A SGER JEAT
T REE, yJasREGE A 1 TARCZN &SR R LB IR A, IR A RN G 55 4 1)
X7y TARCZ S AR 1R R A e it 1 B R
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ISP e 2 VATS'E

F=F TRCIZSHERUSLLE

3.1 LI HEY

ARSI AT SILAB B @SBRI HRIE 5, I L n-back A5 AE N B RIRAESS, &
FOE I NAEARFRAF GG R B8 R AT 78 S o A A 0 B 2 I SR AR Y I 2 2 T\
TRz &, RSB TAE L2 A & 5 S d s AT I s ma e, A2 58
MANHIRE ST, 6 ErA R Sar B e AT ol B AT TR TRy, F & TARICIZAE
IR AT R T T IR 9T

3.2 SEIG TR

55 56 BN, Hb g 1| NES B FE b H UL 2GR, 1 ARG R R 55 ]
B, FROLB AR A T S B QORI ITE, G, AU 54 44728 3 A K E AT

o 54 ZEBNSIRLRITF, SRR B0 S B AR A IR AR 21-
28 % CTPHFER N 23.68 %, brifEZE N 1.51 ), HA AN 36 N CFHER A 23. 22
%, FREZERN 1.18 8D, N 18 N CPYFR N 24.5 %, brEZEN 1.69 ). 4
AHE cl KU EBIR, SFRZB RN 1458.2 A B, tafEZE RN 255.34 AH, WEA
KA B BHEINGEA, SEIEI A N R S S AR I B E R
DR AN 2 R M Ji5 488 S 36 25 IR o DRAIE AR S0 R BRI 78 2 , A IR A AS oh 25102515 0
ARV SR 45 R G 5 80 T NR IR . Blal(E Bk 3.1 fw.

F£3.1 BREXRFEEL

G5 1531 FhE () HRAER (D HREE (km)
1 Es 23 4 1800

2 £’S 24 3 1200

3 Es 24 6 2400

53 % 23 2 800

54 % 22 1 700
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BEE LRSI SHIERm s

3.3 LW
33.1 EHEAR

(1) G2t

AR SCSEI6 A F S E WIVW A FF R ) STLAB 2 BB % . %528 B 20 il 5
7 FLERAE DA R 2 B SR A, ] DU 015 5 A B 2D il 7 SRS AN R 1Y
i, FRRE OGRS R SERPRES S 8. MRS A ALK A EHE . 7
Sl EEbE . B RER R CREESIEA 60 Hz) Zt#h . nl AT S 1 A
2 1) S I 25 B AT A 5T @31%%%1% SRS .

B30 il
BYRRY A OISR Hw. Bt Sl AE e, BARWE 3.2 s

L.F !E.!D

MRTENRE

> 31 ko

B m ey

BIE |
#

Ei3.2 BRBMREL R R
(2) BBl
ARSI 5 5258 = [ Smart eyes Pro8.0 AEFEEfl sUIR S AL & I BB HKIE R T
2 NAEB OB S 1 R, 2B EHA MU B &R, 0 H AT IR
Hr TRE, BERGAEAUI R 7RI [R) s L A (3RO 60 Hz),  [RIIN BEAEAR AT s
ZRNIRIEE R XA, ALUUMEA: — R A 5 IR Esh 1 L >
st Res Rt Aol IR BUR R IA L. = AU BoR ImEERe 5 2 B

13



ISP e 2 VATS'E

e B BRAE IR (60 Hz) W5, 5 (R SRR B, 980 1 AT ] ] s e
HIsEiRiR 72 . B 3.3 U3 BN LR AR IALIE 17, b 2 b A1 DI 1] O B2 PR i
i P O B N RIS VE AL AL

B 3.3 ZRBEGYRESE

3.3. 2 A

(1) ZZiE st B

SILAB i et 2 J U fg, BET LU UESCAR SN, [RIRE SO HRe g A 5 41
WSS, GRS, B, TREE. EES, BA AT AR TR
FEWIE 3.4 iR,

Wi 5hsk |
I
| 1
: SILABAEdit SILABXEdit SILABPreview SGEObjectPrev :
i = T m = 1
! Yo B . i |
i I
. 1
! :
! PR S 15 Fyalfi il BB AR 1
| SRR e A it o s 41 Hili 3DHI
I
I

i- _____________________________ i _7 _____________________________ [}
! B |
| T oo T T T e e o e s oo =) !
| 1 !
! SILABAdmin SILAB ' D-Lab i
1 1 !
I
P | S
P E— -
! | : 1 = :
P R O 35 LU | e !
i CLEL Wik R i 55 :
I |
I e —————————— !

& 3.4 SILAB T/EHE
(2) P2 A B-prime A

ASIAE 16. 5 P IIRUEEICA RN, JFEET E-prime3. 0 81, &AL TAFICZES
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BEE LRSI SHIERm s

JZ7650. E-Prime H&2ILAIRIEAT LLESCA . EEMAE S (AT AR 23 =3 R =4
B FRAE T E S S A FAEAT (IR RPN R SR TR A, w] kit 2D
o, A BT TR SERR SRR IS AT B TR A R R I BRI [F) D, R AR = AD
1, PRtk B-Prime BA E W AA ) TARCIZ R B AF

3.4 SLHES

ARSI A=, SR SRS RER MMSE &R E, OH
22 TAFACAZ 75 B B A 55 AR i (1 45 . MMSE 3 3 26 I & TARCIZ 2w, wfa
B KEPIRS IER, A GG TAE L2 EAESS . TARCIZ I EAT 55 R O B A 3R A
s PE SR, BTSSRI Tu I X PRI B S 3 3 LA e 15 T SR A0 Y AR 45 & 1Y)
TIEREAT I . AR TE AR 55 2 T A BB S, Beih 3 IR iE Bk I 5, s ah
NAEARF RN G T HEAT SR 308, DAR T 2 0k NAEAR [ 54 T A48 AT R
3.4.1 TRIZIZMNEES

RIS LEE T E NS TR T, s &E—E, R
A BB AMMTE S 1013 5, ARG ARE N, DUl & S 58 N TARIC I & .

(1) #fERs EEiRut

LI TTUR T BT TSE, IEHRIAH] 85 %L b, A feitir IE L. IERSLIIT
g, PR BE RS I —TE MR R BCE R, WA E S A IR I 4 R
AR IES, 1000ms J5, ICIZFRIZRS], FRESEAN RS b, A7 2l s
BERH IR, F BB I =264, Sl HELZ B R BB . 1000ms
ZJ5, RS I AR R, AR AL R IR AT R, R
PAE T AR, AT E . B35 A—MRIR, AR — L g 25
MK, RAEEEGE R IERIE R 85 %K UL b, A GIHES IR 5. fEFF B
R —ILEE =R, Bk OSPAN (LS50 4 75 73 (3+4+5+6+7) X3]. SLERHFL:
IS 6] R ME A 20 435
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https://baike.baidu.com/item/%E6%AF%AB%E7%A7%92/4543643
https://baike.baidu.com/item/%E6%AF%AB%E7%A7%92/4543643

Kz REpAt 22 1 3

(7x3)-3= 2

] 0000
{ooa0;
[l 0000

&l 3.5 OSPAN fE&¥ifE

(2) A3 [ADRHR 5 FEE S0 v 5K

SCIS TP UG TR EAT TS, IERRRIAE] 85 % LA b, A RedbAT IEZUsLE . 1R xUsig I
96, N GERR e I AN U, 40l 75 AT e PR Wi B P /2 15 15 3 B2 AR
Hmdi b LR, B RS EBE 1000 ms, ZJERICIZA B RMTES, AT
BENLHIAE—A 4 X4 B77kH, Bl FE 012 20 ks F A B & LT, 1000 ms
e, SENMFIRIRE, WARSEELH IR -CACIZALE, a7 2 A1 A W 7 4 LY
TEARZE T PRIIEOL T, 1812 3-7 N Lk T IO B R, W gials 1 e —
ME, AEEEEA TS H 2 MR, B8 50 0. TRy 15 7080, ks an &
3.6 flrme

-1

B 3.6 XHREELRRE

(3) 15 L S 4 5

] 585 P S 0 35 RV I P SRRV SR AL, ANTR] 2 AR AE T B 3208 158 P 4 — 4> )
16
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TIREH B SCRACVE I S HUB  IEwtE . FREE 3 NG W9 75 40, RRGERT ]
N 20 435k

(4) Jiekits B iR u =t

SO T U6 [ RE 75 AT TUSLEE, FUSEI8 IER R KT 85 %A et N IE 2080 . sRie T
g s b M — A IR S S0 RE, Bl 7 S W= 75 D9 IE ST R bR - RERE L 14
FREN RGN B/ 1000 ms, 5% b o HI— MK AN R H 7 67 A 8] (19 & Sk
AT EACAZ T S KL L B J7 18], #1045 58 1000 ms Ji5, BEN R — N EE L.
—/NEEA 3-7 AMFEIRRRE, A 2 MK, B8 50 4, FREERTTECA 15 b

BA TSI EERRARAELE 3.7 fios.

Operation Span
Solve
Remember — Recall
A . -

Select the lters n h order presented
I | L
P2 [k e n
(7x3)-3= 2 K n = om | I R
s r v
FALSE
Symmetry Span
Solve Remember Recall
Select the squares in the ord ent
Is this symmetrical?| T
LI ] HE
YES NO S
Rotation Span
Solve Remember Recall
r—JH ‘Select the arrows in the order presentet
This letter is facing the
normal direction. ,_\ |T __./
9 " = [
[ TRUE | [FALSE ] / \
Reading Span
Solve Remember Recall
Select the letters in the order presented
I | R
y t This sentence makes sense. l:IK l:l L l:IN
et S = == TP [Cde [k
heaven s I W

E3.7 TAEEfZMESERRE
3.4.2 HEAURIE SR

(D) NS
REMBFFRE, n-back (£ n MK, AMARSZ BN TAE S Lo, Kkl
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ISP e 2 VATS'E

B R, LA 0-back. 1-back. 2-back T45/E A FIFLE N F 4747, A3 ]
¥ n-back f£45. L Python EEIA K 300 4 1-9 IBEHLE Y, FEK M2 & 304
Wb, 2 N T T ek R T B — R 50 (8] B B (A R80T EEAEAN R
n-back 155 T [BI B AR XS LR T o AR SEBR A AE 2 BT 55 I 2 T 21 1-9 2 I BE AL
Bor Rk, BIIRERG Y 2.25's, MO EARYE T E AT ¥ n-back (RS HEAT FIIZMI N, 4T
IR E AL T R AR, SEERId AR 0-back. 1-back. 2-back LABEALAINGF HiE
FEARFEPARIAESS T, SR C SRR AE 1-back. 2-back 1155 FHIEU T IEMAZR, 45
BEALEC T IR 3.2 Fios.

%32 A n-back fE% FHIBEN S F

n-back 1 2 3 4 5 6 7 8 9 e 299 300
0 3 3 2 4 6 8 2 5 6 7 5
1 1 9 4 2 5 4 2 5 6 2 6
2 5 8 4 6 2 4 3 3 7 1 8

(2) 21BWAES

AE 2 T N BR A8 B n-back (55 1 HEAT 5 20 DA K 25 B A0) 2% -5 B0 S 2 B 11X 31, 20t
FEIE LI AT AT R L2 B PRS00 o TS0 rp 2 B N 75 B 2R 7E 40-60 kmv/h, 58 A
PRI B . TRSRIR I SR AR T 0 ) 4 ZR38, S R 4R 1 B AL @R, 5 IER
SR8 U NFTAE N E ZETE S BEALH IS R ZE 50, 725 3 N TR AR S B 1) 25 Bk v
BEATERZE . WodELE . Bl S o TOSE0 v 2 0 A TE 2 B o R v 5 AT S A e UK
{£55, BRI NR S| — & IR (85%) A ReidkAT IExUSLEs, i st 3.8 Frw.

3.8 ZIELGRE
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(3) IR HRIE LS

| 200m |

3.9 HuEgRE

HeTE LA 5 R S R o ARSI S B3 S B AR A DL e B
WL 55 0 i 5 T 1 RURSE 1, TR b s B S 3 5 S5 15 k2 e N bl ¥ . 53 4h, BT
BHEPAT SIS RN, & 7 AFEREE N AT R RAES, — R BN 1 #eiE (1)
MERE, PR AR VRSB0 AN 28 R4 S P2 AR R AR I 20 38 AT 5%, 8 AN FE o P B K I A ik
R

Wi 3.9 iR, PR WA (4L 40-60 km/h FE3BATIAEIRTTIE RS, 1 542 0L 50
km/h W BETESEIR R AT 7 AT I, 200N S e R IRE, 2 SR ME AR 2 38 A
MR, fFHITERIET MR ER 2 54, BEREER 2 54 200 m i, 1544
SPBRIE R, X BB DL B4, (HFRAE LS S N TE B4, e als R A F
SRR 52 PR A% 0 iR ) 08 o 2 R IR 7 SR 2R JS 2k N 250 B Hi 7 1R e 25,
I R ) R W R AT ) A i e, X R RO R, AMAEERE T
HREN 50 km/hy FEESIIRGSY 30 m MFRE 420, DRI AR R 75 LA KR A B i) pAy B 222 4R
ALY 3 S, [l LA 3 R P 08 AT S R R A O BE 28 o ARSI
WaAE 4 M, R ANFETG A 0-back 1155 1-back /55 P K& 2-back 1T:
%o B FIXONTE T JE B B 2 AN I, 3K 38 G 2 T N\ AR 28 28 S U s 5% 4=
FITE AL B, HET A SERT AT, Somit A4 51 . SN 54 KA 8 km, XU DY 4234,
BB 3.75m, HE% 0.75m, BRI XA, Ag)T5%, il BRikE
TEFEBSEC AT 4 km A, I1R) 25550 A TERUE IR A I A8 AT 38, M5 75 2 10 min. B
WERFNEAFORE T CEFIRE . n=0. 1. 2) FATHIEHAES, ROl EHIT
2 AT 5 R B 2 AR IS R AT 5 o BRI SI2 56 58 A5 R 75 S i 2 B A\ F ff 3R (NASA-
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TLX)HEAT V) « 2 3 NAE SE N3 5 256 5 AR 2. 3 min, #E M 0E 52 50 min.
K 3.10 NI NEE—. B = AT SLII7 5.

B 3.10 FOERINSERIGF

(4) SEEUAE Kt = I

FESERGITURHT— R, BRI ORIUE B IR S DME SEIG I A R A7 BORARAS, A ik
TR A SR RS 250 . FERORBEZ AT, BB E RN G, PARRAMER R
T, (RIS SEE N 53 SR G 2 AR S 3 SR BB, DAORIESESS IE W HEAT o AR IKSE
W ALFE TARCIZ I EAT 5 A B BT S5, RATHE AN k)G,
BIEE AN NEBR, JHEE S A IHE B3 6 5 B P IRESR A E R (MMSE).
AR BB S5, AR R S R B SEAEAER, - SLEME IESESS . A SRR ™
H, TR ALy AR, SEAR 0 AL, il AEAS R R SE S 5 ]
BEAT TARCAZ I SE 90 SR B B Sl B E ARG, TAHAC . PIE B AL,
A, LA 9250 45 Rl B .

HAh, N T RS S A BN R BURMEE SRS, AR [RI N 58 i n-back (5%
AE B 2 AT 550, ZORAMTIANEAR 56 % R TUTS5, 12 /& AT REAE X BT 5% L
LI R,

3.5 BURAIBR D hT50E

3.5.1 BIBETALIE

(D HFEFA

FE 2 BN S BREGERAI L0 ), AR a8 B KA D-Lab RGUREAWIZITS
o RIS Z 0 B 13 SR AR HL I B BRI, 15 3 asc A% 20 2 B EE S5
avi HIPIEE, IF R SR A i I EE . R R EEgE, FEAEN
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GV EPS VAN R TR € L E T

(2) i

HI T A ST SRR BTN, 10 1 SEIE T IS oL, A SR s A e B Y
B R, DR S EEAIDOR L ) 4538 B 0 Kt . 9 ORIEEE (RS L, M Potplayer AL
TS IZWER I 1 HoE B BB BLOA R I SAT B B I 18], O 5 2 BRDLEs (1 4L
Y I N (B3RO N, I TR I R B A, AR R . ARSI A
PoE B B BoE SOVE BTG T HOEREZ /T 5 s N, B —EM AL
JFCRR I B X gl oAy S AR AL S WG BN TT 4R, BB BN T AR BEAT il 454 P 4r 22 1Y
18] o B AT B BOSTZETT BT A4 A S 00 I 5% 2504 21 B s JR B RS 4T BB BL

3.5.2 BIESHT

(1 b tkgit

AL EFRA S EIE S EIE . bR BOKME e MES TS IR AR
(32 o A 15 L S B HOE S, DFRAEA RN GG T, ASFE LA LIS 8 1) 2 5 A
18 B B RO s AT R S A RIS AT R, DALl i R b i) 22 e AR

(2) JEH

R T7 Z 0 i, 7 B A AR B . A SO R AR Bk (Mauchly’s Test of
Sphericity) I HHE AT IREAT S, RIIERYEFF S Huynh-Feldt 25441451, [Alttm]
DU FH B DR 2R 7 22 20 W 0 T AN TR br 2 IR 22 S, il RS A0 1 LSD VA ZH P94
Y kAT 22 A IR

(3) FHHHE AL

SEEER AR TR BT ARSI 1775 225047, Tk 77 s 1) S ARy
U FRZE I RE S B R IS8 (8, DRIGTE (U AR B0 Bl AH DG 2 BT i, AR A e 2 1
KA RS AL, LR RO R N .

3.6 NEINE

AREE AT B NFRAIRERR, 2B SRS TR E, NI
T2 AR SR SR AR . HUGE X B A A TAFCAZI BT iR S 2, e AR RS
FEVEA. PTEES REVE I AR IS BV 3 DU e i85 1 9 XM 45 5 10 D5 2ok 2 BN )
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ISP e 2 VATS'E

TARCIZL A B . o Y 85 n-back Y8 AE NN 155, e 58 07 R A
SILAB L3017 5 il i SL 883755, JF AN R RIS T I HOE RIS, e 820 A
SRR S -
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SPUE ARG BB AT SRR 0 b

EOE AREPAF XS HRIEIT ARV 577

A B 25 BRI AR B S A SR I, REL 9 AN S HUEAT N KIS EHR R,
IR 4.1 o, ORATFUS BAEA FRAFI AT N AR ARAE . B A R ik DA S 4
B ARk, IR AN R B R DA X 2 B N HIE AT N I A

£ 41 BIETHRMESH

BIETH RAESH
OIS A
RIS O 1) T EE A
1 sk A v 22
EEHB 7 T B b e 2=
R ERIIRZS o 0 3 P A 22
PR i B B A v 22
& RS 1)
PATHBL Btz las BT IR bR 2=
lE A3 I 1)

4.1 B X 57

RTMIEERERIRN 73, IRZ AT TWHIT. Worrall BOMRE 22 T8 A i A2 70 T A
Sl WO AR 4 DB SRR TTIEE TR 2AT R AU R A ol BRI 1R B
RN B S AFPPO B BOME FEPAT I B 8 5e PR A8 A e N SR B $hAT B B
A EERY B 32 ket e e o B L7 1R S A B IR R, R R T8 AR Mt A kil o
BEEHBSIATH B KA TIIET A EE T BB, BEXE
WA 2 B NAEHCE S RE T AIRAR [R5 8 RIS (1 BoE B BOF A&, H
FRERIN AARHE, SO E TS 18 7 el & K BB AT I B . i8S R Bog
SCABRNTHIGREAT BOBBRAE Z AT/ 5 s N, 55— UIERLE WL 58 A H AR (1 X 4 3
b ST E IR TG BT 45, 07 R A WR IR, BT IR AT BB # A E Prirs:n)

23



ISP e 2 VATS'E

BFTE] o B 22500 75 ) B KR B 0% 2 ZE 5075 B bR 4218 T 4652 8 47 B B BERR R 3 T8 B
T Bt 4.1 Fios.

407 — M A% PR
3.5 F :

3.0
25|
2.0

1.5

1.0 [

MR m AL EE RS ()

0.5 . EENE

PATH B

0.5

3 4
I Ta) (s)
B 4.1 BBAT R RS
25 B NAE el e B B 2 B R AR DR FF 5 AR R 2 e BRI AT 52 TR H s 08
HIZEREZATISE R, BT AW S kAR . ZSGUNIRE AR, 3T R AE
2o EFEMPIBITIENF, RATIRE, ELMREML, FEELZRPAFEIEEA
Wit JE A Bl T TE DT B B BB N F 3 7 A, AT AR TE A B AR S H by
TIERLE, BEATHRMN A SEANZS &85, HrBSEnE E g AN 2 att. ol
PATHBUE SHOE R KM BRI R ZE R, FIE L EZ It .

R A8 2 AU 2t PR RIS AT S B DR IR R BB AT RV E S B, AR SRt B R
WA RS (B BORE . SR BOEEAREZ . B B AINE AR HEZD |
RS H CRIEBOT MR fpr ez . = BB Bl mond B ARk 72 . i IR Bt
] A% BE B AR AEZE ) . 2 iE S GBI BO 18] SRAT Bir BOR KT [ 4 £« Rl IS
6] )

4.2 ZEERNEIRNEFIE A
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SPUE ARG BB AT SRR 0 b

42.1 EEIMEIRE
2 I NAE S R B B A R 0 A AR (45 R AT B G A B, R AT T T
Mo I NAESOIT B T SRR s ) 2, IRIFAT S R AR 22 Y, Il
LG S5 X3, A BT R IS Lo T 2 T S P P e 0 AR b e e 25 T N A 36T 7 I
BN s BRI, 11 S A NAEAS R AN foer N = BB Bod B2 AR A an ] 4.2 B

no

18 - _——"’_,_____————“’“”/’—\\\\\\ —— 0-back

1-back
17 k — 2-back

16

15

W/ (s ™)

13

P R R R S S S S |
11

Il (s)
42 1 SERARENBEELRLE

AR, 2 ANLEAN R N F A R 461 A B BCR U SRS AN R . DA 11 57
BN, 2 Ny G PR, RO RIE LSS, AR AE LRI, iR
HERER K. 73— MRS % R B GRS T, R NSE, S
R BB X T R 2 BN 12 B RS A DG, AN TR) 25 Tk XU (14725 T N SR BRI S A
[ o

B NAEANFAFI T S =2 B Bos AL B an 18] 4.3, sidtEgeitink 42, B
EVERI IR 43, 4.4 PR
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ISP e 2 VATS'E

30
25 *
20
”\z} e
= g
= 15F '%'
@( | a
b= 1
10 - * -
5F *
O 1 1 1 1
I qat 0-back 1-back 2-back
B 4.3 ARENEmAHE T ERENBREE S LR
R 4.2 ARENFIAH T EENBEE#HDRES T
WME PR 22 fx/IME wNE
Te o far 13.53 2.19 4.90 18.28
0-back 14.73 1.76 9.63 17.93
1-back 14.78 1.56 10.53 18.34
2-back 15.48 2.67 11.63 25.94

i 4.3, RA2FTHN, BEAE DA HN BT IR SG O, 2 T N AR PRI B B ) 1 4 8 2 P e vk
SEIN A o 2 Tk N\ AE T 57 e 25 e e R I B T S8 B D 13.53 /s, AHLEE DA N 7 A i
KHI2-backfT55 T, 2550 A f 2 B B ST 25038 B A 15.48 m/s, Ui BH 25 3 A AR S B g
WK, HIAM RN BOEE G — @ e e, (R nmiEE AR, JHEE N
SEge I PR (11,11 m/s-16.67 m/s) o 5T JFE PR Dy 2 T N AE 725 B it o7 FH AR 0 e 8 U
S B VRN AT AR T8, T R SRR SR, 2 3 N TEBCR A En 54
SR OEE ), (T2 MHE, IR A L2 T R0 K,
(ERS AT YNEENCIEE i WAL A IR AN
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SPUE ARG BB AT SRR 0 b

4.3 ARG T A R ERBOE B E T

T bt 0-back 1-back
0-back 0.003
1-back 0.002 0.906
2-back 0.000 0.065 0.084

R4 NFAHN R BB BOE E B E T

S5 A H 77 F P
2| 105.839 3 35.280 8.076 0.000
=B BOEE HN 926.075 212 4.368
Mt 1031.914 215

4.3, 440751, MR E KT RNO0.050F, DK G A 5t i B Bt P A A A 2 2 1k
U2 (F=8.076, P=0.000). 75— 51, ANEIARI T 25 3N S K P B BE3EAT 2
EMERN . ERERSTEAFALL, 0-back{E55. 1-back{E55. 2-backfE:55 T 3% &
ERBIEZE (p=0.003, p=0.002, p=0.000), HFE7HE 25 \SEIC 51 52-back{T- 55 2 [A],
ERMENCHEZE (p=0.000). VLB NEI G IR, i AR BN BOEE 26 2
EEHR . {HZFE0-back. 1-back52-back{T 55 [ 7 B BUH 5 8 B AR 5 /MR TE 1Y)
WK, (HEATG I 2 R

SR, BALEARF RN TR R B RE R R, AR AR
B BB Sk o 5 DA R S e (3 R T E R, (R A R R PR B VE L N, BB TR A 22
AR, BEIERT BAIA g\ A7 g i 25 35 A 5 Y B ARl s i A K

422 BEEMERIREREES

R PE R AEZE S T AT B R N IR E 1, B AAEAN R AR RN D g i
b BOE FEARHEZE ARG LI AN & 4.4 PR, SIRPESETHINER 4.5 s
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ISP e 2 VATS'E

6
5F *
P 4 B
n
~.
E .
all
;,é-ﬂ * * * $
g2 ¢ !
LA
= — — ]
ok . _ T —T—
,1 1 1 1 1
Tt fnf 0-back 1-back 2-back

Bl4. 4 AERAFSAH T RENBOEEEERLE
#®4.5 AFHARSH FREEREERR ST

S| PrifE % I /ME Nl
T A g 0.76 0.94 0.02 4.99
0-back 0.53 0.50 0.01 2.54
1-back 0.48 0.47 0.03 2.29
2-back 0.66 0.73 0.01 2.52

HIAR LR AT, AN A R0 A7 s o 2 B B BURE BE A v ZZ I (IR AN R, e ek

K2 FAETC Tt 5 1-back{T 55 2 18] (0.28 m/s). 1HRELEMF i T,

2 N Bk

JEMRMEZENAEA Z BN (R ZEE4.9T m/s) . FIAME BN AE TG 840 1) 25 BURES T = BB
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