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Quantification of Singularity by Using Expextation Probability
and an FExample in Pursuit Tracking Task (1st report)

Kiyoshi FUKAYA
Noboxru - SUGIMOTO
Taiji  KONDO

The method of quantifying the sing‘ula'rity of phenomina or events such as
emergency were  discussed. The singular event is defined as '

"The event which surprises man" and the singularity is evaluated by the
"surprisal" which the event gives to the man. The largeness of ' surprlsai"

(8 for short) is the function of the following three factor.

(lb) D; the difference between expectation and the event which really happens

(2) W; the degree of importance’of the event to the man

(3) U; the degree of urgency of the event or emergeney,

and-defined as - S=D'W-.expU.

In this papar the first factor was mainly discussed, The expectation is supposed

to be expressed as ( E, ,p ), where E, is the event which is thought to be able

to happen and 1 is subject probabllity that E will happen. And suppose Ej which
is among (Ei) really heppens. At this time the difference between expecta'tion‘
and the event, i.e. D, is defined as

-log p,+ﬁ“pk log Py

To confirm the effectiveness of the theory, we tried a few experiment where
second and third factors are considered not to change. The experiment was of pursuit
traek;ng. The expectation related -to the position of the targetkpoin_t on the
moriitdr..scope were‘ examined, and the probability was‘ measured. By using them, -
the "surprisal" were caiuculated and compared twith the score of tracking task-‘j
which was described by mean squre error. -An sufficient result was obtained.

*BEBIBTSEER Mechanical Engineering Research Division
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- Tablel The Standard Regression Coefficients

*** gignificant at

** s;ignificant at:

] Standard Regressiorjr Coefficients multiple

~subjects % Ay P R M, éorrelatiwons

A 0.966+++ |  0.284%*% | 0007 | 0.026%% | —0.031%+ |~ 0.991

A | 0057w | 0.265%xx | o oo

B 0.985%wx | 0.252%x | 0.055%+x | —0.013%+ | 0.001 0.997

B | 0.946%sx | 0.260 %xx 0.996

e 0.969+++ |  0.215%*+ | 0.024%++ | —0.003 | —0.006 0.994

C | 0951w | 0221 %k | | 0.994

D | 09T | 0276w | 0043 | 0000 0,015+ 0.997

D 0.942 %xx | 0282 »hx 0.996

E 0.074%0 | 0.251%4 | 0042+ | —0.002 | — 0,038 0.993
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F | 0956w | 0.24Tsss | 0019+ | —0000 | -0.012¢ | . 0991

| ;E 0.941 wxx | 0,250 %wx 0.990
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(e 0.944 %%k | 0.274 +rs | | 0,99

I H 0. 989 #xx 0.241 %45 | 0.070%%% ~0.026%+ | 0.011%sx | 0.997

! H | 0.943%xx | 0.269 wex | 0.9
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Table 2 Frequency.Table , Mean and S.D. v of Residuals

%

corresponding to velocity classes.

[

= o).« NN = W .M 0. . D o - O o~ MmN = N O (=) =R B
O | NN S — — T . L it - . N . "1 >
R oMu [=1 -] : - :

=) - :

& | o= o= - N O o W O T 0 1n e DO WL N M o~ W NN m D O~ X
Wi »m| > e v — e = 2 TS T B T B B %
— w. S| 3 :

< | | © < M WD D O o~ M = N 00 W o © M O O 0 MW 0 00 = o~ e e O O
| S| o] =~ . . T I T T~ e B R - T B A R i ] . : . %
- % Sioes .

—

S| vl w - O WD W O 0 QY b S0 e N T W WM OO0 0000 0 0
RN I H o D I NN J 2
l‘nM. S| o ) : -

P - ) ;

o | o « < N 00 W e b~ 1D 00 M D W D Y O~ QW ¥ O 0 F WO OO MmO O o ™™
N || e — — e O T T T R R - B R ) %
- S - .

..Mu S|l . ' .

e o o o o o o o d o oo oo o o 0 0 oo 0 o0 o0 0 00 0o o0 0o o oo
=181 ! t .

© ) :

o | 2l v W - O N BN N D P - 00 N b @ NS N O OO N M o D N
o glal a8 H O o N N NS M oD MmN N N N o e - £~
— 1~; Sl T . ) . = . ©

~ - -

PR -C) I N M OO WO M~ O 0 0N = N D WD O MY O N O WMm o O MmN N O ©
o | B = = 1 — _ o N v N v o TR . o'=3

S8~ ]

! (B

=) : - T

S| e O N 0 D M 0 P W 0 W b~ M~ © QD - N D OWNM MmN O o N o|®
wlB| =N —_ - — N - e = e %

.M. S| o8 . - : .

=] - T -

il B W W » © W W W = L O b © W B W e © e D P M O~ O W e = o 0D M e D O

o8| o
- o > i) — — N o N o™ o o ~ <t ™~ o o~ o~ — — - —t o~

— o . N . (7o)

—

| o] w O e D O O N o W O W b~ O — 0 00 O = MmN O NN AN O O m
ol =]—=]® X . . R T T~ T e e B - S R B B S e e ] . %

.M. S| o3 . .

Sl ol = B - e o~ MmN O W NN o o= MmN Nm MmO W= N D MW M o o 0
| S = —_ NN N M = w00 o S, W M AN N = e e ©

=) A : . e

112

< | o —_ O N e O W O @LN W = O B WY M O M D W W o~ MomoMm N MmN N O
<« |83 = | N N N MM o o o D ™M AN N N = e e

o~ 1l I — : @0

Le. :

B i~ N oM - MN N Y =m0 W m T NN O~ DI NN D A O ]2
w8l S —_ SN M ®m MmN M N N NN e ©

Bls| 3 ~H

Lrgs :

SIS = <« 00 O O W N 00 O P D D WM e DO N 0O — O MW N DN~ O w2
o3 o . [T — — — — o™\ N ™~ o1 w ~N o) (o] o o~ Lol o — i N . Lo}

.Mu S| S§ . i . . £
g : g

N = @ B M D DO e o W D o O O N MmN N o DN WO MmN N0 o o o mlol
R el I S S e N o D N e e - 0

.M. = It . ]

I.
o | — = —
212 EIE <
) @ | ‘% O D O e N M oW W WO = 0 D O o N M W W ©® bk O M O =t N oM Y o Ot 0 M oo

Elun|l o T o e e e o e o RN NN NN NN NN ® MMM mom o mom o m |

=) .

21 o .M .M . B
S RER
o @l @ @
4w R e
It ol al laqunu SSB[d S[EenpIsax
Rl ¥l elo
[SH IS . .
2le m A
T8 B .
Flel=8lm




—11—
80

Flg, 5 Meanand S.D. of Residuals

. Frequency
Frequency range (mm) 20 40 60
4 -7.45
17 -7.05
2 -—6.66
4 -6.27
5 —5.88
2 —5.49
8 -5.10 =
3 -4,.70
11 -4.31
17 —-3.92
9 —3.53
27 —=3.14
23 -2.75
22 —-2.35
30 ~1.96
44 —-1.57
42 -1.18
42 -0.79
45 —0.40
81 0.00
51 0.39
43 . 0.78
42 117
42 1.56
33 | 195
- 23 2.35
20 2.74
16 313
17 3.52
17 3.91
12 4.31
10 4.70
3 5.09
6 5.48
1 5.87
3 6.26
1 6.65
1 7.05
1 7.44
4 7.83 . . _
Total 768 Fig, 4 A Histogram of Residuals
TaF
g £ .
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= vi Standard Deviation of residuals
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x X
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X X
% X X X X
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