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Multiple-Target Visual Warning Coding Forms of Mine Gas Monitoring Interface
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ABSTRACT: In order to explore the optimal visual warning coding form when multiple targets alarm at the same time on
the mine gas monitoring interface, the paper adopted three visual coding forms of color, size and character to conducted
single target and double target visual search experiments for three alarm levels of attention, warning and danger based on
the mine gas monitoring system. Through the analysis of the accuracy, response time and subjective score, the results
show that whether it is a single-target or dual-target visual search experiment, the search performance is optimal when the
interface adopts the color-coded visual warning form. Compared with character encoding, the search time is shorter with
size encoding, but the accuracy is lower. The experimental results also find that in the dual-target visual search experi-
ment, the similarities of alarm levels have significant effect on response time. The response time of two targets with the
same alarm level is shorter than that of two targets with different alarm level, and the second target is easier to be found
during the search process. The results of this study are of great significance to improve the security of the mine gas
monitoring interface and reduce the cognitive decision-making errors of monitoring personnel, and also have certain
guiding value for the design of multiple-target visual warning forms in other monitoring interfaces.
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Fig.1 The stimulus presentation interface

B R A R PRI T 55 BIRESIAE I, DR AR SOk
FH 5x5 HEIC RS 5 R4 T 5256 o AT bR 67 300 (1)
s, SRt R, HARERIE RS B AR A s
ALE R, IR EBA LA 1 SRS A
IR T P A LA B AR EE B, AR Bl 3l i 0 B A
o NP IEBR L BB gt LA, R Rt e 5K
A B AR E LI P REAL S B, S, —F R
PRI RS g, — RN H AR RS A H R R
W NAFAE GO, — RO AN H br B T A — 15 255
G, —FIEW BbrE TR 55, — AR L
HETEN 36 NTIFEA . 18 ANBAHFRSER, 9
Hbr AR5, 9 A H AR ARG B4, 78
Eprime V54 36 ML RAEARRIML 20 A8, &
LSRRI =W, —38 108 Mk,

24 ZLIEERF

ST IR Z BT AE b BB GR LA R, T A
LRI N I g AR 2 B R PRI TR ) SEEG, ik
TR N [) 5 7 S5 2 110 4 e s o7 LA T S T s BN
R85 H bR 8l T 75 BE AT 4R . R SE R Y
20O B IEAR , M IERR KT 90% g il A 2
AR . IE RSP AR, B g s B B —
A~ 500 ms LTt “+7 F, REEPRER, RE 20
SR T, e X R 9 A T v R ) R S A
TR T He B RN, A A B TR, W 3
BOHE; AONEEG, W R B AR fER A,
DUz fG B8 o 24 LT S A 5 B, Bt
FIE—ABhrame D LI T —A N, &S
A EARE W RS A R, 24 5w L R B —
AEEE RN, POl T NS, B A
HE HoAth AR, MR “asHg” dREh R IR R,
SRR SN AT B TE) BRI, (R R SR R A i
JI e S SCH B RN o R T ZE RS, B A
—/~ 1000 ms W75 B, MR AE— DS b, 25T
KR WA 2.

WIGEERE, WIATIHE (et R,
Xof AN [ 00 i 2 2 i T X149 S o T8 R S A R
FFEWPEAY, XA B 45 S 0047 AT me B i iH o



43 A4 AR A5 A7 L U M 4 5 T 22 AR A o A 1 S5 55

1000 ms

)

500 ms

| R E A

1000 ms

K2 el
Fig.2 The experimental fiow

s AA
SRR RIE
500 ms
+
/s A
7y G
)%
1.00
0.95F
RS
M L
= 0.90
H
0.85} —a— G
—o— K/NGiE
—a—FRRI
0.80 "

R BE ok SES
B3 RN T A TR R 1 TE

Fig.3 The accuracy of each coding form under
different alarm levels of single target
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different alarm levels of single target
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