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ERP Study on the Influence of Uniform Color on
Rhythmic Gymnastics Referee Score
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Abstract: Objective: To study whether uniform color affected the rhythmic gymnastics judge’s
performance and perceptual processing. Methods: Using event-related potential (ERP) technolo-
gy to select thythmic gymnastics referees above national level (n=19) and three-level rhythmic
gymnastics referees (n=17) to watch 168 pairs of rhythmic gymnastics difficult action pictures
respectively. The body movement difficults in the two pictures are the same and the athletes’
clothing colors are different. The subjects were asked to choose the one with better action from
the two pictures, and record the amplitude and latency of ERP components N1 and P2 at the
same time. Results: 1) The judges of the two groups chose the pictures of red uniform images
was significantly higher than blue uniform and white uniform; 2) the number of red uniform im-
ages judged to be better was significantly higher for novice than expert judges; 3) the amplitude
of N1, P2 elicited by red uniform images were greater than blue uniform and white uniform, N1
latency is short, P2 latency is late; 4) the amplitude of the N1 component elicited by red uniform
image for novice was greater than expert judges. The amplitude of the P2 component elicited by
red uniform image for novice was greater than expert, latency was longer than expert judges.
Conclusions: Athletes wearing red uniform have the advantage of winning; the evaluation of
novice judges was influenced greater by the red uniform; red clothing has a great influence on
the visual search ability of novice referees.
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%o Rk, AT B RS UE 2R AR R I E R AR A
CLLEERIE” BURE, PR FEAZ N = A B

TE i L1 B 52, 345 AH 9C HL AT Cevent-related poten-
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87.567,P<<0.001,7,=0.720 ], %6 $F 2L 4 I 2 5 1 18] v 8L 4F
4 7% $(0.430£0.008) St 2 5 T i 5 (0.330£0.008) Al
02 (0.240£0.009) ; FiA AL S 2 EAFH B EF,, o=
4170, P=0.019,7,=0.1091: 50 E RN AR ZELF,, ,,,=1.776,
P=0.192>0.05, 77,’=0.050 ] . {] B8 2 5 43 #r 25 A (3R 1) &
AN AL RN EE i R e T AR EE T
L FH(P=0.000) s TEH FAN  EFTEMENER A
0V B 4 3 v T (P<<0.001) A 5 (P<<0.001) , 3% #%
WO R BE E ST A6 (P<0.001); fEEFKHAN , k%
21 IR BN A I B 35 s T 0 68 (P=0.008) FT 1 1
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Table 1 Behavior Data Descriptive Statistics ~ M+SD
g ST AR 4G TR A
L, ke ae
R 0.410£0.011 0.340£0.011 0.250£0.012
#HF 0.450+0.012 0.320£0.012 0.230£0.013
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Figure 1. Total Average Superimposed Waveform at Fz, FCz and Cz Points when Novice and Expert Groups Evaluated the Movements
of Uniform in Three Color
R2 ERPHIEAESNER
Table 2 Results of ANOVA of the ERP Data
A . INE-iA NI #HR A P2 P2 R 2

X% B Wz 3 5 S S

P 1, F P n, F P 1, F P 1,
e 2 1730 0.000™" 0.340 3.14  0.050 0.080 17.66 0.000™" 0.340 448 0015 0.120
28 5) 1 2728 0.000™ 0450 452 0.041 0.120 387.34 0.000™" 0920 10.15 0.003" 0.230
A B 2 13.20  0.000™" 0280 0.12  0.890 0.000 2244 0.000”" 0400 5.03 0.009" 0.130
AR & X A7) 2 3.68 0.030" 0.100 1.11  0.334  0.030 2.15 0.125 0.060 3.82 0.027° 0.100
W AR, X 2 5 2 3.13  0.050 0.080 041 0.670 0.010 22.61 0.000™" 0400 0.15 0.861  0.004
e X B 4 243 0.050 0.070  0.77  0.550  0.020 135 0254  0.040 0.510 0.728  0.015
FRE X WA E X L5 4 415 0.003" 0110 1.14 0340 0.030 3.54 0.009" 0.100 047 0757  0.010

7E R P<0.05, %% & R P<0.01,***& 7 P<0.001; F
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4, U R e B 1F 51k 8 41 N1 W fE 7 Fz 55 (P<
0.001) . FCz £ (P=0.004) #1 Cz 14 (P=0.007) & % & T % K
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Figure 2. Peak N1 Amplitude of Three Colors at Fz, FCz and Cz

Electric Poles between Novice Group and Expert Group
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B [F, 4 =3.137, P=0.050, 1,=0.0841, M, [ (114.71+
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265 ms ] s 4 E RN R E [F ,,=4.518, P=0.041, =
01171, & B AR AL (113.66+2.84) ms 1 i & 2 T 3 T
#10(122.44£3.000 ms 1 s Fo At 32 250 RL AN AZ BRI A S 2
(P>0.05)

222 P2

P2 U A ¥ U7 22 43 B 45 R RR - B RN 2 3
[F, 4,=17.657, P<<0.001,7,=0.3421, £ {4 I %% 20 1 & v
MIEAE [ (4.63£0.15) pv ] &2 & T [ (4.08£0.08) uv]
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22433, P<<0.001,7,,=0.398], FCz = W {E [ (4.51£0.07) pv ]
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5 F LR LR, ,,,=387.339,P<<0.001,7,=0.919], L 540
VAL (5.474£0.09 wv] & 25 & T8 F 4L (2.9340.09) pv] s
PR, | HL R s A R 2E 00 58 ELRAONE S 35 LF, 156 =3.538, P=0.009,
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Figure 3. Peak P2 Induced by Three Colors at Different

Electrode Points in Expert Group and Novice Group

FE Fz 10, B0 20 9 Hh 3 Fh IR S e 10 s 1 | v 51 Kk
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) P2 U AE 2 2 T 15 £ (P<<0.001) Fl 1 (P<<0.001) .
TE Cz 11, B F AL, B 20 6 IR 56 2 1E B 7 51K i) P2 Wi
BT A (P<0.00D A5 (P<0.001) ; BHAN,
ST IR S B 51 R B P2 I B3 s T At iR (p<
0.001).

P2 AR T 75 22 o3 T 5 R R - BB N
[F,, ¢ =4.478, P=0.015,7,=0.116] , £L {4 i & )y 1 & 1 1)
AR AL (198.3542.99) ms] i 3% 38 F ¥ (4 [ (190.46+
3.02)ms ] FIBR R BB F, ,=5.027, P=0.009, =
0.1291, Fz AR L (192.53+2.59 ms ] & 35 - F Cz 45
[(197.60+2.37)ms]s H Al E PR ELF, ,,,=10.149, P=
0.003,77,°=0.2301, & Z AL AR (187.74£3.26 ) ms ] &
TR F AL (202.85+3.45)ms ] 5 8 R 40 51 58 TN
RHELF,,, 4=3.819,P=0.027,5,=0.101 ], & 52408 53 1 45
ROE O EIR, T 5 b 462 E B 55 KR P2
R B 25 BT 3 F 41 (P=0.005) , B 5 B IR S 30 1E B F
R P2 AR 3 BT 4 (P=0.001) , H1 (1 iRk 2% 3)
PR 75 K1) P2 J 3 v AR W1 22 5 A 3% (P>0.005) .
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Figure 4. Comparison of P2 Component Latency between

Expert Group and Novice Group under Three Color Stimuluses
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