global control unit 114

Image optical flow
acquisition acquisition
unit 1142 unit 1144
pixel pixel pixel

collection || collection || collection
circuit circuit circuit
pixel pixel pixel

collection || collection || collection
circuit circuit circuit

pixel collection circuit array 111

<

Image optical flow
information information
reading unit reading unit
112 113
1T optical flow sensor110
s XV
image preprocessor optical flow
120 preprocessor 130

Fig. 1

1/9

100



optical ===
flow  fro
frame =

image

X\ \\\%\ SN

MR

frame

optical
flow
frame
image
frame

optical
flow
frame

image
frame

first frame

second frame

M™ frame

Fig. 2A

N

Nt

first frame

second frame

M™ frame

Fig. 2B

_

DR

Fig. 2C

first frame

second frame

V77
7

N

7

7 ﬁ 2,

\\
\_» .=
X ~ -

Fig. 2D

P N—

field of view .

M™ frame




Magnitude
|
5
|
|
A J
. . . . Time
triggering time point
Fig. 3C
Magnitudeof timing 1% 2" 3" q" 5t 6™
signal
P(3,3) P(3,4) P(3,5) P(3,6) P(3,7) P(3,8)
O~ 0
\o\
0 0.5 15 25 3.5 4.5 5.5 Time

3/9



Time (ms)

6 ~
4 -]
2
0 >
0
oy, 6 g O
Fig. 3E

4/9



time (ms)

time (ms) ‘J",uf“"ﬂdn
12

time (ms

image output row selection lime

optical flow output row selection lime

optical flow information resetting line

image information collection li

6
+
0.l
8 :
8
olum
Fig. 3F
e
_— _— T _— _— _— _— _— _— _— _— _— T -
|_ 400
opticpl flow information timing trigger l |[-‘/
| - d unit 420 qpftical ftl_OW g
3 filtration and threshold information |
g imi data output
| g 5| amplification comparison timing control 8 bus p
58 module 422 module 424 unit 430 8 | u
= o
H O | =
aE L g |l
| o i f|mag(ta_ optical flow E
- colletion unit —‘ informaion s ||
| 260 timing unit 440 i
8 ||

5/9




Fig.6C

6/9

Fig.6D

v 0 = =
T2 I— T2 I_
1}1}- T q q 1
T :I I_ T :I
/\ ™ m/N
AN VAN,
Fig.5A Fig. 5B Fig.5C Fig.5D
Rs
— N\ high-pass
/ filter K%T
WA
P
R1 C2
. I——
C g——jyj:
Fig.6A Fig.6B
s
St
et |
+ igh-pass C,
LOZOTQ% filter ~
< £ —
Ci—— | ’
i I
ve 9
current replicator Py



first threshold

second electric
signal

Fig. 7A

second electric
signal

second threshold

VC;

M)

second electric
signal

first threshold

second threshold

second threshold

Fig. 7C
:T: first threshold _\J'(E'
§ ) G T voltage +
FD o difference
rc com\;/)l?)r]ator \G )
Ko G jf + J-

Fig.7D

Fig.8A

Fig.8B

7/9



time sgnal line

electric signal line

image output row selection line

optical flow output row selection line

optical flow information resetting line

image information collection line

Fig.9

8/9



ZE11 Iouueds Mol

ndjno mopj [eondo

9¢1 1 Io[jonuod
Surpeax mofJ eondo

veLL
Jauueds [RUSIS oW}

unit 1144

optical flow
acquisition

image

acquisition
unit 1142

image output row

scanner 1122

2 e
=B =
c W D m.m.um i
B:5.8 8.2 SED
©c23zs =D = 3.
=0289 m Qc'h
S+=3 rw ©C
pv4
= 2 2
SN <) 2 A
= = A =7
3y 2% 3y
st 5L 38
= = = c
= =
g8 3¢ g5 5
=5 = =5 ‘B
w3 =3 = 3 o
3 S8 Sg £
5 5 g =
[ time signal line<j-1>
first electric signal
ﬂ._ L] 1 1 line<j-1>
— NI JinoIro JIN0II0
[HSRET| (V) u01399[]0d uol199[]0d
8 — _%L ] ox ] EL
-
] time signal line<j>
I T T first electric signal
line<j>
1MoID 1IMOIIo 1modI
uoI3o9[jod uoIo9[jod uorno9[Jod
b1 p—1—1 H b—1—1 H
- _oﬁa_ | [T | X!
time signal line<j+1>
| T T first electric signal
line<j+1>
noauan 1INoI HnoImn
| | | uono9jjod | | | uonosqjoo | | | uonogjjoo
e | [ox1 P T
=]
‘D
2
A A 5
o 8¢ 5% 8
= = v K]
> c 5
g< g= EE %
> c =
S5 35 3¢ .m
o= o5 o2
28 2o G
Eg = Eg
5_6
S s= jo] D
2273 c =R
EZ88 15T EBE
3 538> 3§95 44
' och
5} ©°C

image reading
controller 1126

first electric signal
scanner 1124

9/9

Fig. 10




