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RAaEEHoRNCHE T —BE
A study of detection of motion in depth

& »owm ¥
Hiroko Imaizumi

Three experiments were designed to investigate motion detection of luminous objects (two
light spots) which move forward and backward. The subjects observed the objects with
left eye.

In the first experiment, to measure detection thresholds for the motion, stimulus objects
with a visual angle of 2° at the onset of movement, which traveled at a speed of 4cm per
second, were used. The 50 per cent thresholds of perceived movement were 3 in angular
size at forward movement and 4 at backward. Forward motion was easier to detect than
backward motion.

In the second experiment, the velocity of either 2, 4 or 8cm per second were observed.
As a result, the detection threshold of motion decreased with increasing the velocity. This
means that the detection in forward and backward movement could be prescribed not only
by change in angular size but the angular velocity.

In the last experiment, the motion threshold was measured at 1°, 2°, 4° and 5° of eccen-
tricity in temporal visual field at the onset of movement. The increase of eccentricity caused
higher motion threshold. Regarding this matter, further investigation should be required,
comparing the detections of foveofugal and foveopetal motions in two and three dimensional

moving objects.
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Table 1. #gMOELinc i) %, BT &M,
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e | S5 | s [m ik (50)
|gg“ ) ggmpmmg l-a | b

) Lol 0275 3.64| 40| 200

g 2 2.1| 0.525 3.81| 32.0| 45.0
5| 3 3.1| 0.775 3.87 | s6.0| 70.0
‘ 4 410 1.025 3.81| 60.0 80.0
L 5.1 1.273 3.92| 96.0]| 95.0
i3] 6 6.1 1.525 3.93 | 100,0 | 100.0
7 7.1| 1775 3.94 | 100.0 | 100.0

1 L1]| o275 3.64| o 5.0

# | 2 2.2| 0.550 3.64| 80| 10.0
| 3 3.3| 1.825| 3.64| 24.0| 30.0
4 45| 1.125] 3.56| 40.0| 50.0
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Table 2. RAmOLEILE, RITX MR, HHFNHL
R L LB (MR P=50%, ( )X
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RAOELR | BT BB HEEEH

#  (cm) (s)

(min)

B | S8 | 8o | % | 800 | B8

3.02,4.21 [ 3.11 | 4.73{0.79 | 1.18
(4. 01){(5. 25)| (4. 11) (5. 92){(1. 04)|(1. 48)
|«§ﬁ§fﬁ% 1.47 | 1.53 | 1.48 | 1.77 | 0.37 | 0.44

ey

I-a

R B fE) 2.30 | 4.13 zm:m40ﬁbﬂm
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RERFENBORAD EELLNS,

¥l GABAAIC X A ABBRHCENRA LIRS, T
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Table 3.
BRADEALNNC b B MDA SR A D I v 7R3
“aon AR

b5k
(minutes)| 2cm/s | 4 cm/fs l 8cm/s
- b2 — 23.3 43.3
3 30.0 53.3 70. 0
i 4 53.3 63.3 83.3
S 5 66.7 86.7 100. 0
6 76,7 100.0 —
B 7 90. 0 — —
” 2 — 20,0 40.0
3 23.3 30.0 60. 0
B 4 43.3 53.3 73.3
& 5 50. 0 66.7 96. 7
6 66.7 96,7 —
B 7 90. 0 —_ —

Table 4. Mo BLE, KT EEEY, WERT2
faE e LAEDRE (REHEP =50%, ( A
1LP=75%) RUEH#FEEYRT

‘ HAOE(L| BT X dlh HGHIEH

BEBE (cm) (s)

£ (min) |§EpE
W) [ 4.05]4.67|4.15]5.2612.09]2. 63

2cmfs (5. 64)(6. 20)(5. 74)(7. 03){(2. 88)((3. 51)
U6 {F3%,2.3612.26 [2.36[2.63] 1. 17 1. 81

| b /e 3.13;3.79 3.23(4.23(0.81(1.06
dcm/s (4. 21){4. 97)(4. 32)(5. 58)(1. 09)(2. 63)
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S By R 2. 27 (2.55(2.38 2.82{0.30]0.35
8cm/s (3. 29)(3. 70)((3. 39)(4. 13)(0. 43)(0. 52)
BNk 1,51 1,70 1.511.94]0, 19| 0. 24
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WHZELBENDBDOTH S,

L, AEED HEAREORHEOEYVERE
LTwaEThiE, ELVARETHhE BHIFL
IO5RBHENDDTHA D, Ei, HHTHEDOK



112 HEFEPRBHCE

EFINELLALE TH, BARLMDOMI, KBS,
ik 2 HAHOEROE(LOARO S hT 3B
Mg nd o EbMEE D, LEDORYERLT
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FIT, 2HED | HeBERALL, UFE RO
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1—1. &

FEEBRT LITR L, ML, BEULAE2XEAHED
AL RS A 5 BB (1°, 2°, 3°, 4°, 5°) RExbh
X5k,

iz, BLHHTHIEDIE, Ly v 2 —OHRE (B
BEMENI-T) K, 2Y s b AREEEBV,
1—2. #RE

ERIELHAEL.

1—3. FHiz

BRER, FEoMBRoE, Mho THEMOXAY
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BRER, BRIACHINO[E) > TEUOXAYL B
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EFIXh, GAOELRIUTOLSEBESIhi,

1°:1, 2, 3, 4,5, 6
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AEBEIdem/s T—E L Ui, AHEEBRRATD L,
FIMOKE XD L 2T, EHETH2.0minfs, #BT
#1.7minfs, 2°0D &, #3.8minfs & 3.6minfs, 4°D

L&, #7.7minfs & 7.2minfs, 5°D ¢ ¥, #9.7min/s
& 8.9minfs ¢ 7B,

FMDOKE XDOEHMRC, MLty oo v TEER
RiToteted, BHBEN4 Ly v L OEBRIEML
foo Blw g vid, EEHA(2)XBRABOERE(S)
X#EL(5)=8608T&7 5B, 4ty s VOEKEER
FERBBFEHTCHY L 4 - N5 028N, leyiay
HOMMERLZ, BBREZ LRSS v y¥a IR, TN
TERHEBR, ERCKE2HAGROEMNORLER
THDOT, EMOKAR, FLHED LREDORFDEIE
LA EErD, CORCIIHANFET DA, BIXK
2V OB, REFTRROGRAY OIS ICER
LickETh, HACEDAZ ikl
2. #HR

HENTT & AR, Table5 & Table 6 it u i1,

Table 5. #HADERI KT 5 EPHRERBY RO

K& 2Pl rd
ane EHRILE (%)
(minutes) 1° 2° 4° 5°
1 32,0 — — —
2 52.0 | 16.0 — —
B 3 68.0 | 36.0 — -
4 83.0| 52.0 — —
iy 5 92.0| 68.0| 20.0 —
6 | 100.0| 92.0| 48.0| 36.0
it 7 — 1| 100.0| 60.0| 48.0
8 — —| 64.0( 60.0
i) 9 — — | 76.0| 68.0
10 — —l 84.0| 80.0
15 — —| —~ 1 96.0
1 28,0 — — —
2 40.0| 36.0 — —
® 3 68.0 | 40,0 — -
4 84.0 | 68.0 — —
B 5 84.0| 76.0| 24.0 —
6 | 100.0| 88.0{ 44.0| 36.0
b 7 — | 100.0| 48.0] 48.0
8 — —| 64.0]| 56.0
)] 9 — —| 80.0| 640
10 — —| 880 80.0
15 — — — 1| 9.0
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Table 6. #AoBELi. RITEMHNG, AN
REEE Ul (MNP =50%, ( A
(P =75%) BRUEHEYRT

BAADE(L BT & HE| AE)FIE
& ) [EERgE (cm) (s)

(min

it R | | wl | sn | e

A Wh R 1.9312.27(3.9615.15(0.99| 1. 29
ldeg. (3. 29)(3. 68)(6. 60)(8. 54)[(1. 65)(2. 14)
BE¥R (24 2. 01(2.103.91(5.03]0.9511. 26

il T RE|3.81]3.15]3.91'3.51]0.98]0.88

2deg. (1. 99)(4. 69)(5. 09)(5. 27) (1. 28)(1. 32;
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