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Abstract

Aim: To analyze the normal range of visual contrast sensitivity function (CSF), we tested the visual
contrast sensitivity in adolescents that join the army. And lay the foundation for establishing re-
levant physical examination standards. Methods: Measured five spatial frequencies visual contrast
sensitivity of totally 619 male youths who applied for physical examination of military academy
from year 2018 to 2019 with naked visual acuity = 1.0, spherical lens ranges from -0.5 to +2.5D and
cytdnder < 0.5 D which selected by physical examination. The instrument is American OPTEC6500
Visual inspection device. And check them the near, far distance stereoscopic vision separately. Re-
sults: Mean line graph showed the maximum visual contrast sensitivity was at 6.0 c/d. And the
95% confidence interval reflects the normal range of each spatial frequency visual contrast sensi-
tivity. The CSF to 3c/d, 6 c/d, 12 c/d and 18c/d in photopic and scotopic conditions showed signif-
icant statistical difference (P < 0.01), while no difference was found in 1.5 c/d conditions. The near
stereopsis acuity of 610 subjects was 40 seconds (98.5%). There were 8 cases (1.3%) with far ste-
reoscopic acuity angle of 40~60seconds, 1 case with 100 second angle and 1 case with 200 second
angle (0.16%). Conclusion: This study summarized the normal range of each frequency contrast
sensitivity in specific population. It provides date support for the establishment of contrast sensi-
tivity examimation standard for related occupation. Contrast sensitivity and stereoscopic vision
are not only one of the main items of visual function examinations, they have significance for se-
lections of other special occupations as well.
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2. WEMFE
2.1. FARMR
HEHL 2018~2019 4R IKBE [ SRR 4R EARE B YETE T 619 151(1238 HR), 4Fi% 17~19 (18.3 £ 1.1 ¥).
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2.2.1. —fRIRBIHEE

a) M1 SEREMIREE, SRR /(5 m)¥=1.05 RAMERTH bRkl iR e 33
em FEARIE A 7139>1.0. b) BRAL: MAARBOGXRIES, HIER - ZIEHREHER BHEREAL. o) M
TR [ 2 B IS B A 2 HE B S D[R] BRI R S i o d) B GIRES : B R A 2 500k, BRBE7E-0.5D~+2.5D
JEFE R, B EIE0.5D.

2.2.2. FLEHBERE

K H OPTEC6500 M IhgEHs & % (35 [E Stereo Optical A B))TEE P HAR ML T EEE. KET Rt
& 85 cd/square F1 3 cd/square. YGJRTE ELMHIIESE 40 lux, 75500650 B 2 2040 N34T DhRE M A AR A5 Heak
I8 (functional acuity contrast test, FACT), FACT PAANFIf) 25 (A5 . {RAIX 1.5 cycle/degree (c/d)« 3.0 c/d,
HFARIX A 6.0 o/d FTEATIX 12.0 ¢/d+ 18.0 ¢/d 434 5 41, FR41YEHE BN ELEE 0.15 4 log CSF {HE8IK[0], #
R AL T IO AT, 48 G I TR 2 da 1a 2o . A Bn) b, [ IR SRl AT 45 1 R —3 4l
B 25— N B B R E R CSF Bt 28 1, X R Z5 B1E Stereo Optical 2 Al H2fit . AHff
FZRFHN S mEii . IR I, TEREG A N T, A dr ) ih [m— 7 B2 i 58

2.23. IEEBIFNKEE
I L BE ST AR AL A 7 R 2R 3 B HR AG 2 2 S S 800" 16006 £ P AT 58 M AG 1, I 3 4k 45
HHAT 8 TEBANL A, PLZE4: %124 800", 600", 400". 200". 100". 80", 60"F1 40",

2.2.4. ImEEE N FALE
¥ F Distance Randot MAKKL WA AT, ik # 3 m FEEH A 40"~60". 100", 200"F1 2400"W 2, %
ANPRZE LR AALFE 2 TRBEML ST ARE .

2.3. GtES

AT SPSS17.0 BAFHATR 2204, FEXRRU X £s £on: BIREATHE. wlEZE. B0
EEFN 95% ] (5 2= (Al I G it 248 3d , AR R AE 5 A=A (AR N B CSF SR M FEAS ¢ 750 5087, P < 0.01
WoNZERA G F = L.
3. 58
3.1. AR

619 %1(1238 MR)BE A M SN 1.17 £ 0.10, T FIIN 1.0. A 75 N BE AR IR BMAAS I 75 3 ik
B 2Rt BN 1A E) 1.0 K LA b, JEA 718 1.0, 347 % b BUBE R SA AR 5E i — 25
iR

3.2. CSF EL&ER

1) 619 #il(1238 BR)BAGE FIIFERE 183 £ 1.1 %o XURBIM., BEMIAEE T CSF bhis, MWLM
95% Al X A ZE T4 LI 1. P 2. B REL “fl U R, 754 I HEA R CSF MZk. 95% 51X i
Giih R T AR A SR 0 IE s

2) 5 7]

S CSF #4918 log (W% 1. SGrit S5 R EoR, SURBIALIRA T CSF 7 K45 MISHZE(3.0 ¢/d il 6.0
c/yERE, TERZE FIHIER(18.0 c/d)ifit, WETE 6.0 c/d A ladR.
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Figure 1. Contrast sensitivity in photopic
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Figure 2. Contrast sensitivity in scotopic

& 2. BEX LU E

3) XUHRHIAL WEALIA AR L, WAL CSF 22 R RS, IRI(1.5 o/d) =3 A T BIAL A AL CSF

PUB 22 S RS 2 R (P > 0.05), ot 2 [ AR LU 22 S 4 e i 22 (P < 0.01, 3% 2).

3.3. MM

1) JERE B S ARKL S W 3. <60 5E A EBE O Y SIARAR, N IE W SLAR: 80"~200" A B BESLAKRAR ;

400"~800" Ay R A SLAKAR ; >800" N TR . 30 44 3246 SR I STARRL LS A 40" (100%) .

2) AEEE B SIARMLTE WA 4. 30 44 B KR A E 25 A O SEARAR(40"~60") 3 15 93.3%, AL HIZET

PALTE B I SL AL E & 9 0.

Table 1. CSF and Log CSF distribution of binocular spatial frequencies
= 1. WAR-EZB)35Z CSF. Log CSF E# %

B 785 1.5¢c/d 3.0 c/d 6.0 c/d 12.0 c/d 18.0 c/d
HAFL 58.16 +24.71 115.49 £32.16 136.47 £ 40.01 59.54 +29.91 31.82 + 18.09
CSF
i) 49.08 +22.09 102.43 £29.35 122.64 +51.19 49.08 +27.41 22.54 +14.54
HAF, 1.72 £0.20 2.04+0.13 2.11+0.15 1.72+0.24 1.44 +0.26
Log CSF .
il 1.64+0.22 1.99 +0.14 2.06+0.17 1.62+0.26 1.27 £0.30
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Table 2. Comparison of CSF in different spatial frequencies and statistical results of 95% confidence interval

2. BRLEPIERANEIMER CSF EEEBRE 95% A5 X B4t 4E R

& 7St 1.5¢/d 3.0 c/d 6.0 c/d 12.0 ¢/d 18.0 ¢/d
AL 581642471  11549+32.16  136.47+40.01  59.54+2991  31.82+18.09
CSF
i) 49.08+£22.09  102.43+£29.35  122.64+51.19  49.08+27.41  22.54+14.54
F value 0.051 0.000 0.000 0.000 0.000
‘ 56.21 112.95 133.32 57.18 30.39
AL
N 60.11 118.03 139.64 61.90 33.00
95% ] {5 [X [a]
kA 53.58 100.34 118.6 4691 21.39
WA
TR 57.34 104.94 126.68 51.24 23.69

Table 3. Statistical results of near stereo vision
< 3. LM RIS ER

SEAARRRE R (R0 ) ik OR1IEs¢
60 30 (100%)
80~200 0(0)
400~800 0(0)
Tor A 0(0)

Table 4. Statistical results of far stereo vision
4. AR GITHESR

SEARTRE (RO AR I 1%(%)
40~60 28 (93.3%)
100 1 (3.3%)
200 1(3.3%)
2400 0(0)
SR 0(0)

4. g

— DAk, ARRHILATA 7 L s ELRE A “E” B8 “C7 FIRAER,  FLALOL AR TR0 5 B
o [IEE B U L B 100%E] 53 i /IN a3 4 (R RE 00 AT — SR BRI AN 25 0 5 L kAT %%, 52
bR EHIRR 2 2R R4, IR B R m 2 oh, 2k B 10 A 51 LL AR i)
We; PLINTEROMEZS B 757 chAIEE h KHUEL T ST (R8I L 03 2 B A BT 56 (AR N3l 5 (ST AT
PIhAE. Bk, 200 A TSN RS L A RN ST AL R A T, DR (R R AT 22 4 96 5 P
{£55 . AHFFCEELK X 3550 NBEER A AT DA, MBITEA & T — R B frbrvt, IR LS
FIAE I LB EREAC R RO K, RS 2 55 13 4R R AT 5 e B B8R B 1R b s 166 95

T30 E R FEE (CSF)I 5 AL S A 3 95 B 40/ B BB 20 7, Rl 7 He bR E bR I 4 ke
F7, SR 20 5245 5 e ) R E o P ABURR BE 2 A AR BRI [2], TR Ao 5 M h A A 00 o SRR
SEWERSERR3]. X ELABUREBE BR RO M . PP 2 A X 2 A 20 B AL A ) — e B 0, 7
X 3 46 #EBE B O ) (4] [5] . A 7045 S o CSF #2852 151 B 10 u BBk 18 ¥ (ban-pass type),
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(615 R BIF FEAE Hh 23 TE) A2 X Ak e N R 5 0 LU BBURRFE LU e, TIDAEAIG S i 28 IR I A A P o e 25
—H.

AW R IR, CSF A RIS N B E M EUE . X HORXZR (7], 5k R8I F AT I (Al 1 1000
h LTS AT AR >29), FATHFFEEE R4d7m il X CSF B R8hf. XUl 1 CSF 54 — & 1Al
KNE[9]. FRATTRF T NHES N T D (RS 17~19), R FAIA R ST E D Re, 5 e )
BYIEMEIRZE, SRR ZIAEERZE, BRI 5 HRAS BB AR Z AN BUDN, TREA R IG IS, Sk
TR AR A EPERR S, FTRIRBREEAA G E TA, ANIRBZEIE R, CSF Wbz FRE[10]. tb4h, it
TS R RIS A FIAEL ) CSF, WML AR 2 NS, B VAR 1.5 o/d, HABASE 2 A3 R0
EEIA R GE T 22 (P < 0.01). A SCHERIRIEZ I R R I 2R — € TAE RIS AE A3 AT Th B 15 304 )
M 11]o Bk AT, FRATTAIF T 45 S T — SR RNV A A m] S 01— A B5caf Rl L G 7 AR 725 i
AT 53 75 S0 Aok FURBURR I, DABA IR AR (R 22 4o de i, FRATIAIE T 003X 38 7 B At N Aor U A K
RS 5E 4 M S 25 48 Fe 7 /DA NI EEBURREE Y [, SR AN T I = SO E

AHIF T4 B ORI R 55 HURRURR BE DA A A8 ] EEBBURR FE 1) log 16, 2% Hohberger B [12]
(2007 )R HMIER N log CSF HUEA KU —%ME, 5 Bente Haughom [13]%5(2013 )M H
OPTEC6500 Frfet i 4 AHFI) CSF VG HIR AL, — B LK, B —Lhpik ABE— S 9l 18 &
FEARMEREFEN, SIAOTHEF R NFEER 73 A1 — 30, HR AT AR WL Th 8 35 58 DI bR e, T
WAT AR, N BRI SEBA R AT R R bR . AT R FEN, %
RT3 A S50 AT DU SR LeRe IRAT WAR S AR AEA IR IF I S B ANME . 13, X0 NBFA BORIIREAR
B ORI B BE AT SAE A 95% FME X M G it oA, IS AR IR LU U M e B RV, =2
FE LA G X SeRp ik AR B2 2 SRR A PR S0 E P 3R B AT SAT U B AL E I S5 NE ? X Le8y 2 B 78 1
Rt

SEABKLE IOSUIR SR A, R = e S (). RLSEIR B RE ), R XUIRAL D) e 2 15 e 1) —
KERFRPR[14]0 IEREBARMLSE R IRO B IR0, AAIRES . WA, EILRH S5 B 324 AR,
TS ARG AERT ERAS, g LA S AN il B AR A — LSk B R T T R EIER, X T R
FERCHIE E AMRIE, BRI L3 SR8 70 SEARAN 38 W] A B AL s S AR S ko 2 B2 W, Iz — SRR R AL g N R
TESNT R PREE. b SR A B RS B T o TR L ST AR A, 7 R R — SRR B Ml 5 2 (1)
—DibrdE. ARFFEBEHLII 30 BIFEN, WHAA 40" E O SLAR, A 28 #1(93.3%)FH 40"~60"
HIESLARIL . AT HLBIE 8 35 1) A 00 Jo PR A8 3 ST ARAR, o

gi EPTUR, AR LU USRI SI AR B AL T R e W B AL SO T e . ARBEF AT T 619
o4 R 4 2 ZE A T AR N AL 0 LU BBURR RS, T~ B SG RN 8 — PR i 0] L B FE A B b o (R 175 0
PRt T BON TSR BAE SCRE . B2, TR R, AT AR BIARRZ O S REAZ Ot B AW CSF
kAT gy SRR PRIV A W] DL3d s A I O AR IEAL [ 14], T EEBUR FEER AL 5 e DA IE A
EHEVIRER[15]0 IXLEA R SFA N BIR LCBUREE (1) 73 il Rr A TSGR A S AIT 9T . S8 % /AT IR
WA FRE B AR v LS AR BE D REAS A 2% . RANDOT #6525 A1 Titmus P BT —Fh oy AT 2RI
AT, FERLE SLARILGLEE < 40 B0 A& AN SRR [16], B SRR & L AT E B AR I
— e R RFER IR () A 22 4 A R I SGVE,  FE PR A T B S AR e A & A R — B R .

EEUH
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