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Abstract

A concrete geometrical structure as the affinely connected space is given for the binocular visual
space. On the basis of the supposition that the parallel alley and the horopter are paths in the visual
space, an asymmetric connection under the restriction of teleparallelism is obtained by fitting a curve
to the parallel alley data points. Solving the geodesics, which are derived from the above connection,
under the restriction of Riemannian geometry by a numerical method and plotting the solution, the
distance alley curve is drawn independently of the experimental data. The resulting curve is found to
lie outside the parallel alley curve as before. This result substantiates the theory of non-Riemannian
visual space. Furthermore by means of the curve fitting to horopter based on Ogle’s data analysis, the
connections under the regulation of two directions of the parallel alley and the horopter are determined.

Regarding this result, a numerical experiment was made based on the hypothetical experiment.
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Fig.1 Psychological experiment
{a) Horopter (b) Parallel alley and distance alley
® light stimulus (@ standard stimulus
L :left eye, R:right eye A parallel alley

[Mdistance alley
L : left eye, R : right eye
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—BICBEsN B EE A s T9H LT parallel alley %O distance alley (3 B8 SE17 7 19 4150

(R 7 > v 3 0) RU Riemann WG GREF v v i 0) O F ot cad s s L, %
NoOHEGHRE RO L HITE R/,
dis o dx? drt s
ast B e O R
d’z i\ dx’ dx®
ds? +{fk ds ds =0 (@)
oL
L = {jzk}+\9]éi—séfj+3fjk (3a)
Sile=— 8Ly = g @1 Siy (3b)
eeq 1 i i
Sj/z :‘2‘<L/k_l,k/> 3o

CF B, T & ERA T Y, { !} @ Christoffel ® 3IRFHE, Sif HRHT ¥ v
v, g7 g g =0 HOREBIAT VI NTH B,

Riemann ZRICHE TN bov o' BRU/NERL do’ 1K fED Buclid MICEITBHIL TH 3 &
5 FH LT O IEEMS

8v' = dv' + {jik} v dx’

DRUNELICEEND 00 = 0B IER L T A LILREESND, - ThH A o = ' (s) OB
~7 b vdrt/ds 73>%0>P£H?R6C/GOTI£L1T%§J)L’cm% THOLLELTHBETH S &

& G- -

THEINb, EREENECLDIFFICED 2 SERES -'iﬂfé}%é: LT T &b TEBMhG
LT T0D, CCTHEMS 00 2 B BRI C & BRERC S {7} oZmury
Thhitas v & I3 REMICEBEZRTH S,

—WBOEMTREIHRT YV v 8 poskE B {7} PISNT b ERED ZHI 7 3 BIB Lk (2)
R FEAET b ﬁofé@ Ly 46 - THEBDEFEHEL FOEICEITHEOES S BT
BLERAHETH B, T T L4 (o) BEMDESGREEEEN, Ly BE5 L Shic iM%

BZERM & D, O L CHRMEER M Wi ERR & L CORMIARIRFAS S, B THms L
TORMBRO S WEET 5, £OHERI
d*z’ dx? d:c
ds? Ly ds ds
TH SN path EFEENRTHBP,

FH1) $BEETNTL, 22853, B EHLDDRVED, BOEINAEEICEL T Einstein
@%@?Dﬁiff@%ﬁéﬂﬁ'%o




98 (LUBFRGE - 1l HREeE - BOER 4
FEOBEL SHEMABUERERON SN OBET S, > THEBNOEITHEA R
L CHiER S5 parallel alley 2T horopter i3 path & LTINS FIKERF—7H»H oM

HoRElic & - T parallel alley #3
f(lz') =0 (5)
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LY 9L

L= + L L — Li% Li%

ozt oz
AEHET B ETNTOMMCOOTORE S GERPEITH . 7280 HEROS &M f (=)
DEREIC L D EZIN S,

3. parallel alley & distance alley M2 ghig

XD alley EBRTR—EOBEEHDI SO L HOHBELIBLNTH L, LA LHEMNLE
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Fig.2 Numerical example
{a) by means of the family of confocal {b) by means of the family of confocal
parabolas,alternate long and short central conics, alternate long and
dash line : parallel alley curve short dash line : parallel alley curve
broken line : distance alley curve broken line : distance alley curve
(®standard stimul ®standard stimul
A;;rllierl asllzer;tcli;tsa point &parr;llaerl a?lcl;;nji;tsa point

[Mdistance alley data point [distance alley data point
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4. parallel alley & horopter (CK-> THEZIN SRR

horopter (R EBICB T 5 LA H RO FITHEABEEIC L TR SN 5 (Fig.1-(2)) choropter
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ZEEEE (WERE L SEESE TOE) TH5, HIK Ogle 52 H S horopter EER ATV, %
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CDFERDPOERALFRD LS HIFEERRT 2,

H=r/b+p {14

L, v EEHTHB. WEMICRALTESNS bILD20TD 3RABADIITH 5, 12
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[a] horopter #EAITH, H T
[(b] alley EERAEITH, 2D 4 Ogle data o
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MILTHN 5,
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} OIREERO LR
= @ 3 RITEHEERD M. 375D B alley,
horopter MZEHREE & L TOEIE, Ui
TIPS L EEERRD HEH{L
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g EBBEF NS,
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“ Fig.4 Numerical experiment based on
hypothetical one (under the
restriction of two parallelism )
® standard stimulus
o A parallel alley
30cm 20 10 0 [T distance alley
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