400A




210






[fig.4A]

KA

30

MKB
20

4/14






[fig.4C]

20

22

24

23

6/14

21



[fig.4D]

Z
g 07| Al
e J \

0¢

7/14



[fig.5A]

0ok R

13. 6V

|_
= x x
= 8 _Ib
N © ©
D— B—y
SlEe——-—
o
o0
(7p] @\
<
o
O
N A «»
A

|

5\T¢

8/14



[fig.5B]

935

081

Ja1}1|due
SU1748AU]

0L1

J91J8AU]  |e——
091 11n2J419 > Jal)1|due
uolie||19sQ 4944ng
0Ll 0¢l
yy
11n2410 SuUl3199318p | 102 | 100 431J3AU0D 11n0J19
Uo131BZ IU0JYDUAS uo1319939( uoliellox3y | I-A N suiisnlpe aseyd
1S 0§ oyl 0¢1

9/14



[fig.6]

X

uolssiwsuesy ejep pJdiyj

0O, 6 '¢¢9eJinjeladws |
W-NLIO€
9v-¢0:01

¢/ L1/910¢

W N X

UOISSIWSUBJ] BIBP PUOOSS UOISSIWSUBL] BIBP 1S41{  19S84 UO Jomod Jalje UOISSIWSUBI] BlE( ANV
UOISSIWSUBI] BIBP |BIYIU|

O, ¢ '€¢oJnjeadua] O, | ‘€¢ed4njedadwe] O, | "€Z@4nieJadws] B1Ep
W-NGLO'E W-N1G0'€ W-NOOO'O  pejejes-anbio) (9)
17:40:01 GE:20:01 €¢:¢0:01

¢/ 11/910¢ ¢/ L1/910¢ ¢/ 11/910¢

sJnjesadus] (G)

‘ N.mmx ‘ _.mNY ‘ _.mN‘

6 ¢¢
‘ 110€)

an|eA wnwiXey Qwv

‘ m_om‘ ‘ —momY

E w.\l\’\ ’\ ’\.l.\(l‘ ( AO andul So|euy Amv

A960 v

uo Jemod 1]e

Aw_e eusis 3esay  (C)

ﬁ 440
90.JN0S .J3MO
o 'S d (1)

10/14



[fig.7]

uoIssiwsue.d]

pue asesolg (L)

anjeA wnuwixep (9)

(" 686c YIsoe) €66 an|eA Mead ()

m M |[eusis pol.Jad
440 A ” J 3u1pJ0o9J Juswanses)y (V)
-< T
_ 11
0
-~
1ndino |e313i1q (€)
9601
|eus1sS 49383141
Juawansesy ()
\ AO
] (A0 Q) Ul anduy 3ojeuy (1)

A960 ¥

11/14



[fig.8]

Was data received
from torque sensor?
No

S1

Read acquisition time from data

NS

l

Extract image of corresponding time

(vertical/horizontal)
l Ns3
Process image
Y

l

Extract bit tip end coordinates\\a\
S5

y

Store data \9~\\
S6

End

12/14



[fig.9]

1
\ 10

MKA /CGB

MKB

20~

@ —20P

13/14



[fig.10]

<

A2

400B

400A

14/14

CB

CA





