2l E3 TS ke = i, k;%;)

2019 £ 8 B 1 55 6 Hf -
sciscan

2 UM vh b 4 FE RS pLYE L
MM B 8 ToKF-

———3 ERP #F %

W
FEREAFHEHEER, BT

BBfE. 236678823@qg.com

OE. ARRAFHAELAERFI - @I Stroop & XIRF R MR A
P RN L JE e S UL R AR AT B B e R, I 1 B R AR AT @ L ALY
BHATR A, R A2 E FLIE P NI 8, SRR IAEIFEE B A @ L
BN L REMT, H—s5t4mk, BN 2R, EHERK, ARTRR
SP ik hé # IE , S23k 2 B K AKX E LG B E B ATIRA], R AT 2 ALE SLIE
HFHAIEIZ B, BREANAVFERE EFBILHIZEFREHT, 5—5%E
BrARYE, BB EI2, REARALG RS, FRERAN, £RFER
AP, MM EEART T, ARG Qe TARF, BATE*EHeT
MR m & T e T o B EL

EGEE . AR, SR, ENEE; 8 — @I Sroop LX; FAEE
W, A%

WES|A: 4. RERBIDPBNLEE RN 4 EAVEXN B0 TKE———IT ERP 1753 [J] . cPEIN
BEEHS, 2019, 1(6) : 397-415.
https://doi.org/10.35534/pc.0106026


http://www.sciscanpub.com

RIERDPRUN 4 E RN 4 E VB B NI XK 200 8 8

— ERP AT E15E6H

- 398 -

R A 2019-07-31; sEHIEE]: 2019-08-15; & FEEHE]: 2019-08-26

Relative Automatic Processing Level of Valence and
Motivation Dimensions in Facial Expression Recognition
—An ERP Research

Xia Mu

School of Education Science of GuangXi University for Nationalities, Nanning

Abstract: Two experiments use event-relative potential (ERP) and a modified word-
face Stroop paradigm to explore the automatic processing level question mentioned
above. Experiment 1 have 15 participants and chose 21 happy face pictures and 21
fear face pictures from CFPAS as the stimuli. And two Chinese words“Positive’and“N
egative”were insert into the middle of each face to build two experiment conditions:
the consistent condition (CC) means a happy (fear) face with the word of Positive
(Negative) word; And the inconsistent condition (IC) means a happy (fear) face with
the word of Negative (Positive). Participants were asked to recognize the Motivation
dimension from the expression and try to ignore the valence word on the face. The
outcome shows in the IC, the AC was lower, the RT was slower, and the amplitude of
SP was more positive relative to the CC. Experiment 2 have 15 participants and use the
same stimulus as Experiment 1. And two Chinese words“Approach’and“Avoid”were
insert into the middle of each face to build two experiment conditions: the consistent
condition (CC) means a happy (fear) face with the word of Approach (Avoid); And
the inconsistent condition (IC) means a happy (fear) face with the word of Avoid

(Approach) word. Participants were asked to recognize the Valence dimension from
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the expression and try to ignore the motivation word on the face. The outcome shows
in the IC, the RT was slower relative to the CC, not other significant effects were
found in these experiments. These two experiments showed the Valence dimension
have a relatively higher automatic processing level than Motivation dimension in the
processing of a facial expression. Moreover, the former's interference effect to the
latter happen in the later period of the process.

Key words: Facial expression recognition; Motivation dimension; Valence dimension;

Word-face Stroop; ERP
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BN, ARSI AR 2 B2 b SR R S LA 7

FUA F SN T A A& W] LIXHZ R ST B 47 AR . Palermo il Rhodes
(2007 ) A, BN TAEA R —AE e, mE— i eEmriEs o],
RRFATAS R IZ U A I TR A& H 3, i B~ Ty B s kKA 2
Bo — e B A SRR T, S AR RKCSE A SR T A T, g
2 — 3] Stroop 240 [ 71 [ 8] o FEZALNIT, BUEIARARE AR, —
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SERTINCE, TRl S B B TR MK A S KR, B AR e
WTnEa, EHERAS T IBA, WNASMKEMAES L, A
(R TRL R AR Sy s LIRS A B8 FIAILAEE , WIS 1 i Tk P AR X B 2 7

Palermo 1 Rhodes 4 Hi i i [ sl i Tk P08 L 6 |2 BEENE (rapid ) :
F&—A I T 58 B FE D2 s JERE M (mandatory ) : —ANA SN T RZANS)
ZRNE R B ;. M (non—conscious ) + —A F BN T 145 LR
RS FWAEF 42 KAEBRBINE (capacity—free ) : A2 IANKIGEIE A AIBR ]
HRAE X AARE, U T R, BRI 4R, A S LK
IV R o ShAL S A28 A0 L, A7 SR specific )i B bR, B INEEE( deliberative ),
FEP A TE] e [ 9 ] o R A RBUR AR5 2 3, 25 200 i il DX 4sg
ZATRET, WA o] sy D11 ], REE 112 ] 5. miZ53)
HUIN TR I X2 T R R J2, e Zemiian )= (13 ] [14] 0 THEKR
IR J2 2 A BN A AT A R B 2 A BN AT S s 1 F sh AR, PR
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HEFE, RIS L ) S50 4 B 0 " S0 shHLAE BE i T RE A T, IR A
SO 23 R AETE T AL MRS B By Sy 1 SRR e H Y, SR A 3l 1Y S
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FESERE LSRR I, FRATR e /5 i8] - 1L Stroop 4255 [ 15 ] [ 16 ]
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S, TR Z AT L RE S B T, AR 48R - AL Stroop 145 %
SR, PUNMRHE AR THRAE S8 T — AR (LIS s aRmg sy ) |, 1e
ARG, AR5 FEIE TR Bk A AR R] B9 2 B —— i 20 AL R R 53
BILLE B 8 — AN AT IR, RIS Z A2 T FL A v ) AR 55— B 1 1) 1
THGER . i, Al — A E6mE AL, L EEE TR (B )
ML Gl ) WAZERE AR R, BERPGBI BT AL SAL 7 1), 1 22400 1
L BRI BT (8GR ) 8 CTERT (o) o F—AITIAH,
WRAAN L /) A S ToKP80, B2 e T LA sh L5 BT, w20E e
SE R LA R BRI T, i S EAL BN E B S RS R 5 B s
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EBEAF B3, AR AL I T AR 5577 A5

TEM T B RE b, B T R %8¢ Stroop R (28 MLHEAR( SR I | IERR %)
Gb, FRATEFEB R ERP HOR , Oy H R il o308, (ERRATRERE 1
MR WA B2 AR BT T RE A AEAE I T AR Be . LATERYIA] — ML Stroop
ERP W52 K, B = A Wi5r2 5 Stoop BN AR, B4 31 N170 [17 |
Hi& k57843 ( Medial frontal Negativity, MFN) [ 7 | FITRIX w218 ( conflict
slow potential, SP) |8 | o Hrft N170 J&— AN TR X i 6 p sy, FELLnstfal
PR S 120-200 ms, S B 7 ETFLESH gRAD [ 18 | o FEMPRAIET, N170 /Y
W e —ZRAFRE AL 16 |0 MEN A TR — s il X, 25 FEBEE ol [ 19 ]
aEfET [ 20 | B, FRLENTE] N 300-500 ms, 7EMSE SR B IIE L — B S
L7 [18] [20] [21] [22] o T SPJ2—A FI0X, it o ffek
FOTE RS, AR 1) 0 HIH 0 5001000 ms, 5 g fi e MR R ) [ 23 |,
I [ 7 ] FnphgEnyg [ 24 | AOC, FEMPSEAME T IESEIE (7] [8] [19]
20 [21] [22] o FEAEESEH, FRATTRIEREX =0, fEAhsn TR,
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5 2 B AL X R AR FE SN B . AR AE S5 1, X LBl
ARSI 232 BIHEFLAUN (5 B 5 AL LR i (5 B — 3k isg i, RN
ST BT TE AR S TR, SN M, I H N170 il MNF F 3% IR T 47
SP (IR T IE s FESEE0 2 v, X E AL A U AN 2552 2 E LS L5 B S 1
FL B ZHLIAESE B — SR s, RICPIF R T R BER S . AT
N170. MNF F1 SP { 1R JC i % 25 5%

2 sCIg1
2.1 #xt

TERERAH 15 %4, Hh A 3 4, BPNAHRIT, FRARIE 22 £2.37 %

2.2 RIBHFN

AT P EAL LIS A R4 (CFPAS) [ 25 ] Wkl 21 5K 24 mifLAN
21 RV EFLAE D SE 5 1 ARk LI R Ak o (8 18 AT T e 12 v
BOME, mALASIALT T E A — D ETHT S AT PR FRRIA [ 26 1 o ST
FEA t K g0, R X AR I AL 3L 22 5+ 3% ¢ (40) =17.5, p<0.001, 3
ML M ER B3 (40) =25.72, p<0.001, MaflEsKF2 5% AN 0% r (40) =1.32,
p>0.05 (WL 1) o R AL BRARPERAE 26280 Him) B A “TEI” JHEL
60 SRR F 8 T HALEIAL, WG K R, M R)E 18 o R L A AL
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F 1 ERFRER RN, REEMNINEEN FHEMREE
Table 1 The Mean and SD value of arousal, motivation and valence of happy and

fear facial expression

FNG A B e it Bl
e 6.18 (0.79) 5.48 (1.12) 6.76 (0.08)
P 2.80 (0.39) 5.89 (0.89) 3.44 (0.38)

E 1 WA ELMEMAEARM, EBA—BEM, ARAPREH
Figure 1 Compound stimuli of face and valence words in experiment 1, the left is

the consistency condition and the right is the inconsistency condition

2.3 1EEFER

P — LR DR AL T, REHE RIB R RS0 . SCRmmR LA 2. &
A trail 15T 14> 500 ms BTERLAL, ZJ5 & 300-500 ms Y25, 2 ) ia) i Al £L
(52 A R BE 1500 ms. B S AL G AL, W FLA& A 1 )
BLIsa), 2T AL b R R A R R e e A g LR T R R OR A
LR RS (TR R IO R ), WA T/ VR B “17 o
TSRS A5 T FL AR R R AR i 5 NS (o B aa) ,
A FHMERE FIECFEE 27 o HeRa R I 2SS RO BN R, 2R
JE—NBELEFZE 300-700 ms A2 BE, —A trail 4550, SLEILA 4 4> block, J5 =
A block HHATHI 55—~ block 582 4H[A . B> block 14 84 4> trails, —Z(H
R4 424 B block L5 AU WK 1 350 S 7O GR L im fe
FEIE SR EHTA — 252 block, M CFPAS HRAME 1 B 24 FIZMERG K R
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& 65K, YENG MR, 2238 24 4 trails, —FORIPREME 124, %
ANLBGHR 2 50 705, SLEFRToR A e~Prime 2.0 1817

ERPHiI

1E 4 5500ms

2 7% 300-500ms

FAf1500ms
EhHL 5 1@ B
T, ERE

2 1% 300-700ms

E2 XI1iREE

Figure 2 The procedure of experiment 1

2.4 ERPIERAIDAHT

EEG ##iR FH—~ 128 G Geodesic Sensor Net HLHZHERAE (29 | o LA Cz
NS, TEE LTI e 2 -1 2 2% . FENRNE JA] 1690 sk 2 AR i A
KRR AL, SREEZA 500 Hz, Sk ZHFH/NT 50k Q.

43 B I A g 5 BT 200 ms ZE SR BUS 900 ms, U LT 200
ms VENILZE, R EGI Net Station 4.5 KA AT B 01,  H sl 5 BRI R &
#id 200 v, Jf HPGHEE (fast transits ) BRI 100 V1Y trails, SR8 S50
1t 20 1Y trails, MIBREIEG , — BRI 110 4 trails, 9 R1F44 113
A trailso SR 5K SN IE B 1 trails $EA7 7Y, feJ5 M 35 Hz 19 FIR ( Finite
Impulse Response ) {38 &I 25 EF T8I

PIRCRIX. N170, Ai&H X MFN TR SP S E N ik 48 bR, N170, Hi%i
MFN FIT5 X SP () iR IS R ABEGE [8 ] [16 ], ZpHILAPL. P2, Po3,
Po4. Poz Ml Pz; C3. C4. Cz, F3. F4, Fc3, Fe4, Fez, Fz; P6. P7, P5,
P8. Po7. Po8 1E N HLA fio =SB4 1 43 MT IR 43 )2 3R 8 2 35 150-190
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ms, HIFZEIE 350-550 ms ARG 500-700 ms. 1 7eitF A 7E e
BRI — B 2 55 1F N BN B A MR SR B D AV ORI (Pl i
MFN, TiIX SP 2183, FrUASHrEf ISR ) o 25, 454 mlor4
AN FRR R BRI A T 2 o XX S A e MR ATV AR R A T R R R R U 22
ST CANOVA) |, TEFLIRIE AL 1 — B A i S AR g R, e A
(7K R i BB, SR FH Greehhouse—Geisser 7 iF p . AL, 4T R %R
FCXTAREAS A 30 RGN 2 75 A A S 5 1) — SO AL

25 4

— AP IR T BT A R B AR E 22 2 20 —BRIFT,
BT T FL AU R B R g k1, ¢ (14) =-2.823, p<0.01, FfHAE—E
T, paxr LA ERR R 2 T bRk, 1 (14) =3.539, p <0.05.

F2 W1 —EMMREFETITHMBMERIERNTHE (fREE)
Table 2 The mean ( SD) value of behavior and ERP items in consistency and

inconsistency condition in experiment 1

—E igE p
IE#2E (%) 89 (11) 83 (13) 0.014
ST (ms) 707 (116) 724 (103) 0.003
N170 AR (ms) 178.34 (8.06) 179.08 (8.72) 0.34
N170 g (V) -2.16 (2.65) —2.11 (2.78) 0.79
MFN 1% (V) 0.66 (2.05) 0.70 (2.09) 0.76
SP iR (V) 2.10 (2.68) 270 (2.78) 0.02

BA WA I E E UL 3, WEHRATRLE ), N170 FIHGAT MEN 50— 5K
R — B A BB IR LT 5 A, T X SP Al 43 1 #h 28 25 PR Lt — B R IE
5 B 45 % — 20, N170 P 9 — BohE ER80 A W2, F (1, 14) =0.075,
p>0.05, HLH S FROV AR E, F (5, 70) =1.081, p>0.05, L2 8 FliaiE
KRR HNAEZE, F (5, 70) =1.658, p>0.05, N170 v AR 11 9 — Sork
FRHMARE, F (1, 14) =0983, p>0.05, HH S TN EE, F (5, 70)
=3.097, p<0.01, TEFLAAVFRERA I BN AEE, F (5, 70) =0.188,
p>0.05. Hi&L MEN PR 09— 280 A8 3E, F (1, 14) =0.095, p>0.05,
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HL S ROV 2, F (5, 70) =0.478, p>0.05, [HFLERFHREZAf{AZ 1.
B F (5, 70)=0.372, p>0.05. T0IX SP iR A —20tk: 300 2%, F (1,
14) = 6.844, p<0.05, hZEEAMTFITIX SP i b — A NI IE, B iiE
RN R, F (5, 70) =4.926, p<0.01, [HFLAEHFRE I 58 BN A b &
F (5, 70) =0.515, p>0.05.
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C: —FFh AT R TRIX. ERP MBI A, R HEZE N
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E3 W1 —HEMHAREZGTEX ERP 2 FHE

Figure 3 The grand average ERP figure of each region in consistency and
inconsistency condictions of experiment 1
SCES 1 RIAT AR GERAT A BA T . K LA S IR R rh e
5O, W AL SIALAE R UM A O 8 R AR, IER R AR, X4
RALFF S LAY Stroop RN EIT (7] (81 [19] [20] [21] [22], ¥
WX 1L B S LR BEEAT U, FefiT 2 28 (5 B T4, ERP il
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KILT Stroop BN, FRINTRIX SP £E R4 T Hb— 3R 1E

3 X2
31 ¥t

FEMRAAAE 15 40, R IR 5 44, B0 MF, SFARIE 22 % +2.79 %,

3.2 RE#E

S 2 SR FH AT LA S S0 1 SE AR . SR IR R A BRI sh R )
P CEIET RN CIRlEET LT 60 SR B T AL EARAL, M E AR (n
4, NI EETRE B shdL s el A LA shdL s Ta)— sk e

4 X2 MILMFYIAE GRIM, AN —HFEYE, FhARREN

Figure 4  Compound stimuli of face and valence words in experiment 2, the left is

the consistency condition and the right is the inconsistency condition

3.3 1E3AEER

S 2 MORRATT 550K 1 BAMIE, ME—ARRZATET, SR KB
BT 2 T L BT 80  J FE U A R 0 R Bt 5 T L o 2 e 2
BURRy, WA T/ NV F OB “17 , W I AL B
SAEL NI, WA Tl M OB <27
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3.4 ERPICERADHT

EEG $#iR FH—~ 128 F1Y Geodesic Sensor Net HLHZIE [ 29 | K&, LA Cz
RSN, TEE LTI 2T 12 2%, FE IR HE JE] 1690 Sk 2 AR L A
IR HL, SREEFA 500 Hz, SkRZHLBH/NT 50k Q.

43 B A i 85 U AT 200 ms 2R IS 900 ms,  LABICSE BUAT 200
ms YE R IELL, K H EGI Net Station 4.5 #1722 1, A 3l 50 5 0% i FL &
it 200 V, I HAHRHEAEH (fast transits ) LT85T 100 VY trails, SRE S50
1t 20 1Y trails, MIBREEEG , —BORMFAA 125 4 trails, W A4 127
A trailso SR 5B SR IE B 1Y trails #4787, 5 1] 35Hz #Y FIR ( Finite
Impulse Response ) IS 221 THE I .

DARLE X N170, Hi% X MEN X 9 SP o5 0 i B 48 . N170, i
BMEN FITX SP YR SRS E /AT (8] 171, 43R PL, P2,
Po3. Po4. Poz #l Pz; C3. C4, Cz. F3. F4, Fe3, Fe4, Fez Hl Fz; P6. P7.
P5. P8, Po7. Po8 VE LM o =AU 1 43 BT B 43 Sl il i 2 BLS 150
190 ms, FIFEIE 350-550 ms AR IS 500-700 ms. G
FE AT — Bl b 5 55 1 N A US4 F R R PS4 i AR (|l T
BA MEN, TRIX SP 218, BRI HI R ) o 205, Z0 X B i 4%
AN FEAR AP R A T P28 o RT3 i R R0 AT T R 3R A Ny 22
S3HT CANOVA) |, TIAL RIS B] A — e i AR SR il N R, Y2 iy
KPP, SR Greehhouse—Geisser BFIE p {H. AN, 47 R %R kL
XIFEAS ¢ RS A U2 75 477 W 25 1 — BUERU

35 &

— BRI GE ST 8 SNE s R TE A 2R ) S (R bR i 22 DL 36 3. 7 — 3%
T, B T LAY R R R T e g A5, ¢ (14) =-2.151, p<0.05, {HTE
—FAM P AR LAY E R SR A MF B E 2SS, 1+ (14) =1.703,
p>0.05.
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3 K2 —HFMAREMGTITAMMEIERNEHE (fREE)
Table3 The mean ( SD) value of behavior and ERP items in consistency and

inconsistency condition in experiment 2

—& iz p
IE#R (%) 94 (3) 93 (4) 0.11
SN EE (ms) 648 (59) 666 (70) 0.049
N170 VAR (ms) 186.30 (13.28) 185.49 (14.89) 0.56
N170 g (V) -1.03 (2.86) -0.99 (2.81) 0.79
MFN JiE (V) 0.18 (1.96) 041 (1.96) 0.22
SP iR (V) 2.59 (2.54) 2.68 (2.60) 0.70

BAMOBIERILE 5, IEHRTEIE ), N170 B HIRTE MEN B HITiIX
SP Y. T7 22T R R 0 25 00 OSSN (4558 p>0.05) &

6 —x
— R

——x
— W

N W B

300 400 500 700 800 900 200 -100

"

b W&

A —BORMMZE 54 T RAEIX ERP BAFE B: — ORI g 260 FIURTAR X ERP B A,
CEEF B A S PL, P2, Po3, Pod, Poz  REZRHEZLPIHETAN MEN (W HAR S8 €3
M1 Pz) C4. Cz. F3. ¥4, Fe3. Fc4. Fez Fll Fz)

-200 -100 N 0 100 200 300 400

2 -
-3

-4

C: —BMMELAFFRTRIX ERP ST E, LAELL N K
X SP (SIS R P6. P7. P5. PS. Po7. Po8)

5 5KI§ 2 —HMPREZEHTEEX ERP B EHE
Figure5 The grand average ERP figure of each region in consistency and

inconsistency condictions of experiment 2
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S 2 AR IR FRA TR B, — T T, X EhAILAE RE A0 TOE AR L
o B2 S, I IE AR 3 AR T vh g R ORI = AN T
BrBL N170, Hi4 MEN FITRX SP {1430 0 AN 32 1L 1) ShBLAE B S A5 5 1) i op
R . (A4 NEAMAIZ, ok A ZhHLAE R (015 B2 SRR T 52 25 5 mi ki
TETFL AL M 4 5 TR, RN il 1 sh LA 8 5 T L A9 S AL BN — B,
X TETFLASCH 48 B U T

4 itig

W R — 9L Stroop JEE AN ERP 5 AR KR AL TPk ¢ 2 B A s WL
ARXT E SN TS, DR AR PS8, b 90 1 2R L sh Al
AR AT 20T FL RN B S8 2 Mz, BERBlaxT i FL Y AL
Yr2E B HEA TR T Z AR AL S S

LS 1 I R IAET — WAL Stroop L, X FL A9 B HLLEBE AT IR
S, TR TR G 3425 A2 B 3n) 18 RN T FLALC M 2 B A5 ph S 052 . EAb,
WA TE I T FLEHHLAERE I B T X SP———> 5 wh 2 hin 156 R B VB9 IR LA
[FIRE 2552 BN 2 2 — B, X — 25 R 5 DUAER e oAl (7] (8]
C19] [20] [21] [22] 0 REZASET, DS ABKN L (N170) [ 16 ]
o (MFN) [ 7] [19] [20] [21] [22 | w0 SR TEANRTE i L.
HF N170 S B 2 AL A5 4 [30 ], MEN S 7 wpge s [ 191 [ 21 ]
offp [20 1, SP MR T o8 AR Bie ) [ 23 |, AN [ 7 | Fphgeid
W[24 ] o B, ZEARE, RATUCHXELE RS, fEARSI T, W] -
TETALAEEC P h 5 i s R AT REAN[R] T S8 1 A AE B2 (1 €4, — 1) Stroop k1) -
T fL Stroop FE . R4 BE X T FLSHALLE BE I T84 TP A % A= 7 5300 A i L 4
MR B, JF HAE P B B wh o 917, FUA 76N T A 1 5
T W GEIAEAE, I H2X R S A T AR FIIE N, (RIS B O SRR T
FIGERE, WG Z BN AERE RT3, R A FEI TR A4 SP ik e A Hh B vk
GERAN o KR MBI SE N B Se 75 B2 o3 2 5 AE AR Stroop 2800 R E B,
TR IR AR SR B RIS SO — 3, TR, A S EERNZ L A TR 0,
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BRI Z A, A B B A AR 25 s S0 ) i i 8 o B4R Sk B s BT 8 o) 2% o
YEPE A TIURRNL . IXLEZE R R BATT, AL TR e 4k B AN S AILLE L A A
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TE—FEREIE b X - 7= A2 520, S8 RS IR AR XS TR0 4k XS shpILAE
AT NN R

LREMIA S ER, AT, fEmfLFG R, R 2R T 3L
YEFEA TR B A SN TACE, PRI e gt vy o RIS N 3AT TG
SEP T RGN, FRATHC ST IR b AR, O R AR T i R
(i3 S NS RYWANTIE I Ry R SN v S i b ] e (AN R i 7 I R
PGB PE RN 5 1558 2 4R B . KR AT n] LATE I FER b, PR B A X
A 3 TKF R e T HAB R ALAERE  reanthn ) R, b, 25
BAMFE R PR EIRRF, TR —Bub e R A, % T LA 4k
(8o T3 AR LU S AL AR SR TP L pl 7 A A S 3 ol P 19 AN 2 [ — At Bl
PRI 3 — HE I JC 3 AEAS I 5 R A5 2 0 IE . 5 R BT 5T mT LA Bl g 3
TOREAIEIX — B3, AR ERA S S5 RAESE T AU N T S a7 fe, ait
B R I AR TS AU A S i A s TS L amsh fiEds . B2,
Bl - HfL Stroop EE £ PEA W 5T UE B2 48 2R 11 AL 45 A4k BE AR A 3 T
KA e S 2O L B & 4 B BEAT R AU, FRATTE AT A
ST T XA FLEAT U I, 2SR S e i Ty o XA
AT m U TALSSEAT A WA TR, WA AT T RE TP ALK
WHIEAR [ 31 ] ISR .
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