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Reading Efficiency of Chinese Character on CNC Equipment Displays

HU Zhi-gang', HE Yu*, QIAO Xian-ling*, ZHOU An-qi*
(1.Xijing University, Xi'an 710021, China;
2.Shaanxi University of Science & Technology, Xi'an 710021, China)

ABSTRACT: It aims to research the factors that affecting the reading efficiency of Chinese text on electronic display and
provide the best setting suggestions. Take CNC equipment displays as the research object and office word as the carrier,
use the classical theory of ergonomics for reference and orthogonal experiment method to research how the word size,
word space and line space affecting the reading efficiency when reading in single line and in multiple lines on electric
displays, and evaluate the reading efficiency by reading speed, reading accuracy and eye movement index. The results
show that the best efficiency combination in single line reading is 12pt in word size, 2pt in word space; in multiple lines
reading is 12pt in word size, 2pt in word space, and 20pt in line space. The results of the research would provide effective
basis for Chinese format setting in CNC machine, self-service termination, or other similar machine equipment, which
would let operators understanding and mastery text information quickly and accurately, also prevent the faulty operations.
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Fig.1 Flow diagram of experiment

1.2 BITNEXRFAEIIAR

1.2.1 S5 55 EE/NRE

HRPE AN T AR A5 0 F W 5 T 245 5
B 1 e/ N B H A 5=0.0022d4+K +K, (K, NI
BRI 2 R IE R -, SR BUE R 015245 K
HEEMER T, EHEE 0, HEWH 0.1905, It
AEEL0) BYMLE . TEMIE d=70 cm B, AT
B hpin=3.064 mm, MRYEE 5 EE A
1 mm=2.84 pt IEAF RGN Y F 5 /N 9 pt, B
W, FEHUES A 9 pt, 10.5 pt, 12 pt, 14 pt,
FM T IFEIE W A A =1 h ZIAEE s
FIFISEA R 5=0.2~0.5 W, T1545 2 /4 7 B) B 43
B4 1pt. 2pt. 3pt. 4pt!" FIIIEAS SL6:45 2
TREA MU N LIRS RN A C (i=1, 2, 3-16),
1.2.2 2 B TROHR A K

B SCI 2 TR A A n=v*p, v=r/t,p=n/N,
Horp oy FRBET R, v ZRREERE, p FRb
EREIERR, r RoRBIEESCTF TR, ¢ Ron bk
IHA], n 2678 A T BUE N8, N 2R (0128 )
M,
1.2.3 el X SE e p okt

X H BB o . H B SS A
WA B SO B ag R AR B AR . 5 IR EY
At 2 R A B A 1 35 1 DA BAS S 55 45 4R 1) T
ik, Bkt oh 20 &4 Kk, Hp B 4%
L MR EM I IER, BEEBONIGE, WA
AR SIS 20 . R SRR I BT ) TR
— AR SO L B, G 30 ] 35 o
Mo AR — AN, SRS R e ok
B, wE 3 AEm, HIER HTTRE RS
il FH B AR S R, SR S] AR J s 25l
Sy, ROKE 2564 B8 A Microsoft Word %X
PR, PR RAKIESC, St F 4 B 5 A
FHFEARAGHETRE, 16 M+, Hikk
B PR S B0 A e R R R 22, T 3 4Lk
RIS
1.2.4 [ i B 0 OE i 2R 45 SR 47

X 52 Wi I 152 R 0 I A 3 B A [ P 3R 2R AT 07
ZE 0 M LA 2 8 BRI AT SR o A D] 33 R O B
He PRI 25 (F=2.645, p<0.05), “F[H]
R A AN A 25, [R5 R ] B Y A2 AR T R
WA AN 3 o LN R TS R T e 5 A g Y



37 241

BRI BB s i b DU SO B B2 TR0 58 167

S 12 ptF5, PR R IR T ) G R e s Y
JE 2 pt T, IEHRSEIE R E R F5 N IE
R WA R, FHE W R (F=4.174, p<0.0
D), [FEF, 555 F5 I 0 28 BAR s i 2 (F=3.7
04, p<0.01). BRI Z 5 520 N 1IE 8 5 5 = 12 1
2 pt, FEFHERREEZ W T IEH R NE 1 pt
T,

TE 5 RN A1 BE A 2R VR T, o 9 el 152 7
FEA 12 pt F5 M2 pt FHE, IEA R ik & A
14 pt F5 A1 pt R, F5 MBI REERT
I5e) 152 3 A IE B 2R B {E LB 2,

5 b IRI i, (e 1525 B A A R Bl AR R
ZINTI - T B A 35 RT3 A o o P 3 R 75 R[]
B2 SRR BRI, B E TR, /MY
S MR 2 R RN, R FEE S8
AR PR R R . BRI, o kEiad N T
5 T [ SR 2l [ 32 T A3 1K

ERERAGENFAE

100 FE
— 1pt
—zpt
3pt
—apt
a0
&
B
19
iE] /
7o
50
T T T T
ot 10 5pt 12pt 1apt
=
AR E FIE B AR I9E
&80 FE
—1pt
—zpt
3pt
&.00- et
7 60|
&
@
%7 00
el
|
5 50-|
.00
5 .50-|

T T T T
apt 0.5 126t 145t

=

P2 o S A B ] A R Ao ) i B A A R 24
Fig.2 Reading speed and accuracy means plots influenced by
font size and font space together

1.3 ZITNFXRAZIHHAR

1.3.1 %, FHATERE
DA BAFT I SCAS [ 352 T80 58 B9 S 36 45 0l

s, LTS 10.5 pt. 12 pt, FHE 1 pt. 2 pt,
MR AL T AR 2= 8 5 0 5 47 B #E Y
SN 1=1.5~2 h (I RRTTHE, h R FAF R )
PIRE, BUTEEREEE 3R 1.5 Ay 1.65 b, 1.8 K,
2 h, IRRIERARBU SRS RS D (=1, 2,
316 ).,
1.3.2 il e SE e pokt

AT T SCAR T 152 T8 B Bk 5 B A 7T 7 3
AR e 32 T AR W AH ], Bl s i kit A v — 3RS
Bel i BRI, FBGERL 1500 TR, e Sk
HOSARE, Y OhBE R, R E 3 BRI, MR
LE TS | AT AR & TR E,
16 5.
1.3.3 [l B . IEAff 5 R AR 45 SR 43 By

Xof 55 W) 5] 552 3 R I 23R 14 AN [R) IR 26 kAT
2O MT LA S A B R A R, 7 ] 3 T RE A AT
T, AR KNI B 3 (F=6.414, p<0.05), 1THEK
INFEE B 25 (F=3.011, p<0.05), F-FEX e i 5%
AN 23, [RIA) = E A58 AR St AN B 5 . fE B
P9 52, P2 e 3 B i i A2 12 pt F
502 pt TR, PRI RN 22 pte UL
(R, o] o A, 8 AT B A 7 R AR 15 T K 1F
R G T 45 R B - 5 AT IR IE 1 R A0 52 i AN
B3, FHXIEMEAEmREE (F=41.713, p<
0.01) EFSHEERM T, IF#H N2
12 pt F5, EFHERREZERNT, IEMHRRET
J&= 2 pt FE, EATHERRRZEE T, IR R
(2 20 ptA7HE. MR IR SidE bR, SHEMIK
BORIE H, 5P (R B, VR R BER /)N
T TR ARG, R UE LS, R A S,
T AT SR R A% S5 17 5] 352 1 T3 AAC R B o o 3 ALAT o
Gt ok Btk A7 07 22000, 45 50 R T HE 6 AU R
(RS2 R R B 35, 5 o T A0 3 A 5 i) Bk 3 (F=
7.863, p<0.05), A7 HEXF R AR 1) 52 0 i 3 (F=
2.097, p<0.05). F'5 HLEZFE MW T E MR
S 12 pt, FEREHLZR T EURAR S 2 pt
TR, ATEE R R R AR AR A & 20 pt
TrliE . %5 FAHE | ATHE PR PR A T A e R
IEHfEE . RS B (AR 25 L3R 1,
1.3.4 4G50

Xt 16 NHA Dy (i=1, 2, 3-16) T E M
BIE AT, G9R IR D 7R 247 B S g iy 1w



168 fu %% T &

2016 4% 12 H

®1 FS, FHE, THEARIZWTHAEEE, EMEX, TN THEMREES
Tab.1 The mean and standard deviation of reading speed, accuracy and fixation rate influenced by font size,
font space or line space
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