oot

gooo

Juogtdbootdbootdbobogubogd
Juobgdbogtdoodboodgbiod

gooo

o ogug o

0o i1e0dnd

Jooooogug

Joooooooooooggn

OO OO )



L] [

010

020
2.1
2.2

030
3.1
3.2
3.3

040
4.1
4.2
4.3
4.4
4.5

os0
5.1
5.2
9.3
5.4
5.9

060

g

gooo

I 0
I

ggoood

I
I 0 P
I

ugoboboogobbooooboobuooon

11

16
16
21
26

32
32
33
35
37
42

45
45
46
56
60
68

71



00 ii

go 74

gaoo 76

gooo 84



iii

HRERE

1.1 I I 2
2.1 I I U

2.2 I I

2.3 mowo 0O ODOOO0D0OOO0O0ODOO0O ..o

2.4 0 12
2.5 I T 13
2.6 I I 15
3.1 I I 17
3.2 I I I 19
3.3 OO0 e 20
3.4 I 22
3.9 I 0 22
3.6 I T 25
3.7 I 1 O 26
3.8 I I 29
3.9 I 0 31
4.1 I 0 OO 34
4.2 00 CAlO00D0O0OO0OOOOoOOooooooooono ... ... ... .. 35
4.3 I 36
4.4 I 1 O 39
4.5 I 40

4.6 I I O 41



odn

5.1
5.2
5.3
5.4
5.9
5.6
5.7
5.8
5.9
5.10
5.11
5.12
5.13
5.14
5.15

I I 47
I I 1 48
I I I 49
I 1 53
I I o7
I 0 o8
I I 61
I 62
I 0 63
I T 63
0000000 CSO0D0000n0On .« ..o oo i oo 64
I I 0 65
I 0 65
I 0 66

I 0 67



HRERE

3.1 ggoooboogn

3.2 DAOOOOO (PCI-3337, Interface) 0D OO0 . ... ... ... ..

3.3 oooo pCcODOO



110

] [

gobobogoobobbooooboboooobobboooobobboooobboooan
ggobbooooboboooobobooobobobooooboboooobbooog
goobboooobbtbooobbbdooobobbuoooobbboooubbobooog
gooboboooobbbooobobbooobobbuoooobbbooobbboog
gooboboodoooobbooboooouooobboooooouoboboboooooboog
ggobboboooobboobbuoooobbbooobobobooooooboood
ooooboob 1loo0obooboobooboobobobobooobDoobooo
ggooooooooooooobooooooooouoooooooooooobboon
ggobobooooobooobuoooobobooooobobbooooooooobobooog
gooboboooobbtbooobobbdioobobbuoooub bbb bbood
gogobboboooooooboooan

gobobogoobobboooobbboooobooobooooobobooooboboood
goobboooobbtbooobbbdooobobbuoooobbboooubboboood
goboboooooooboboooobboboooobbbooooobbbbooobLbboo
((MRI)) DOOODOO0OODOOO (PET)000000DO0O0OO0OODOOOOOOOOO
ggobboooobbbooobbboooboboboooooboboooobboood
goobboooobbbooobobbooobb bbb bbbUoog
gboooobooodoooobobouoooobobooooobobbooooobobooog
ggoboboooobobboooboobbooooobobobuooooboboooobbooog
gooboboooobbtbooobobbdioobob bbb bbb bbood
ggobooboobdoooooboobooooooboboobbooooobobboooobobobooog
ggoboboogoboboboooooobboooboboboooooboooobobooog



0o1gd 00 2

Understanding the mechanism of Novel architecture of
learning and memory - information processing
- ~
s N
/ A
Brain Science Computer Science
Support for experiments Acquisition control

Data analysis

011 O0OO00OOObOOoOoboooboo

gogobboooobbbooobobbooobobbuoooobbboooubbboog
gogoboboooobobboooobobobooooboboboooobbbooobbooog
ggoboboooobobboooobobobooooobobooooboboooobbooog
goobboooobobbooouoboboo
OO0O0bOo0ob0obooobooboobobobobooobOobogg smmuitrod 0O OO
gooobooobobooboobuoobuoobgo mevwolODODODOODOODOODO
oot yvwe 0DDODOODODOODOO0O0O0O0O0O0O0O0OOOOOOOO
oobooooobooboboooobooobobOmeyweo OO DOOO0OODOOODODO
ggobooboobooooooobooooobobooooobobobobboooooobobooog
ggobboooobobboooobobbooobbobooooboboooobobooog
ggobboooobbbooobobbooobobbuoooobbbooubbbooog
ggoboboooobobbooooobobooooboboboooobbboooobbobooog
ggoboboooobobboooboobbooooobobobuooooboboooobbooog
goobboooobbtbooobbbdooobobbuoooobbboooubbobooog
gogooboboooobbbooobobbooobobbuoooobbbooubbbooog
ggooooooon
dooobooooboboooobobooooobobooooboboooobD—0oaoon
gooboboooobbbooobobbooobbbuoooob bbb bbUood
ggoboboooobobboooobobbooooboboboooobbboooobbooog
ggobboooobobboooobobbooobbobooooboboooobbooog



0o1gd 00 3

goobboooobbbooobobbooobobbuoooobbbooobbbooog
ggoobooobooooooboooooboboooboooobobooooboobobooog
ggoboboooobobboooboobbooooobobobuooooboboooobbooog
goobboooobbboooobbooobobbuoooubbbooubbboog
ggoboboooobobbooooobboooobobbuoooobbboooobbbooog
0000000000000 0D00000 CAl00DO0OO0000D0DDODODOoO0O0oOoOO
0000000000000 00000000000DO00DODOO CAlO00DOO0OO0OO
gogoboboooobbbooobobbooobobbuoooobbbooubbboog
ggoboobooooooooobouooooboboooooboboooooobooog
gogoboboooooboobad
goboboooobbbooobbtbooobbboooobbboooobbbooon
ggoboboooobobbooooobboooobobboooobbboooobbobooog
ggoboboooobobboooobobobooooobobobooooboboooobbooog
ooo0o0oo0obboo0oboo0oboooobooo Ssbo0oU0bDbOoOoUoboboboOog
ggoboboooobobbooooobboooobobbuoooobbbooobbbooog
ggobbooooboboooooboboooboboboooobobboooobbooog
gooobbbooodoboboooooobobooooubobbooooooboogg
gogoboboooobbbooobobbooobobbuoooobbbooubbboog
ggobboooobobbooooobobooooboboboooobbboooobbobooog
gogobboooobbbooobbbooobobobooooboboooobboboood
gogobboooobbbooobobbooobob bbb bbboog
gboobOobOoboooOobOoboOooOobOOobO0obOboobOobOoboooobooo woboo
200000000000 D00O0O0ODO0ODODODODODODODODODODOODODObDO
goobboboooobbboooobboooobobooo
goboboooobobbooobbboooobobboooobbboooobLbboooa
ggobbooooboboooooboboooboboboooobobboooobbooog
goobobooooboboboooobbooooboboooobobboooobobooon
gobbbooooobbooodoooobobb o000 bboooooobLb Lo
oo
OoooooboobobOoboboboooo20b0000oboooooOobOobDOoDo
goooboboobooboobooboobooboobDbobobooboOo3booo
gogobboooobobboooooboboooobobobuoooobbboooobbooog
gooooooooboooobobOo40bobo—0O00OU0O0O0ObOObOODODOoDOD



0o1gd 00 4

ooooobopoboosboobooboobooboobooobobuooboobooo
oooobuoobobbooboobuobboesboobOobDbOObDOn



1 20

HRERERE

gobobogoobobbooooboboooobobboooobobboooobboooan
oooooooob0oboobooboobD4po0 s00b00ObDODODbObObODUObDODOD
gooboboooobobbooouobbooon

21 000000000
211 0000000

gobobogoobobboooobbbooooboboboooooboboooobooboood
ggobboooobbbooobbboooboboboooooboboooobboood
goobboooobbbooobobbooobb bbb bbbUoog
000000000000000000000000000 CohenO [1]O00OO0ODOOO0
000000 TasakiO 21000000000 196800000000

O000O00000ob0bObb00o00oooobbooooooDobobbooooooo970
000 CohenO0OO00D0O0O0OO0O0OOOOOOOODOOUOOO BDODODOODOOOO
gogooouoouoogououooooooooooooobbbooooobobobbbbon
00000000000 00D0O000 fast dye O slow dye 0000 0O O fast dye O ps
000000o0oOoOslowdyeDODODOODOOOOOOOOOOO 4000000
000000000000 000 ms00000D0D00OO0O00O0ODOfastdye00O000O0O
OO0fast dye ODDOOOO0O0O0Oslowdye 0000000000

goboboooobbbooobbboodbbboodobbboooobbboon
O0O0OfastdyeO slowdye 00 0000000000000 OOOOOOOOODOOOO



020 0000 6

000 fastdye 000000000000 O0ODOOOO0OOODOOOODOOOOODOOO
0000000000000 0000DO0DO0DO0o0ooooooodOslow dyeO O
ggoboboooobobboooboobbooooobobobuooooboboooobbooog
goobboooobbboooobbooobobbuoooubbbooubbboog
O0Oslowdye 000 O000OD0OO0OOO0OOCOOODOODOOODOODOOOOOOODOODOO
ggooooogooo

go0ooooOooobooOooooog £160 mVOODOOOOODOOOOODOOODO
00000000oU0o0o0oo0ooD0D0oU0oUOoUOoUODOUOOOoOOo oo 2.2
OO0 DyeXVIIOOOOOODOOOOOODOODOODODODODODOODOODODODOODO
ggobboboooobobbouooooboboooobooboboooooobbooboboood
0000O00oU0o0oo0oooooooooo [3)o

o] o] o
— N-C,Hs SO3 N V. N S03
SO 3—(CHy)a-] c-C=C-C ‘ c-c=c-C=C ‘
S N— —N
S CH, CHs

XVII, merocyanine, absorption, birefringence RH155, oxenol, absorption

C,H
& T o o
sl O)-e-c{O) N D)oo
@ N—(C4Hg), OJ\ \ c=c-C=C-C ‘
N —N
{ o CH;,

C4Hy

Di-4-ANEPPS, styryl, fluorescence XXV, oxonol, fluorescence, absorption

021 000D00O00O0O0OOOOOOOOO [6)].

000000000000000000000000000000 (merocyanine) OO
00000000000000 (merocyanine-oxazolone)J 0 D000 0000000
(merocyanine-rhodanine) D00 00000 (oxonol) D00 DOODO (styryl) 00O
O000D00OOmerocyanine 000000000 Ooxonol OO ODOOODO OO Ostyryl
goobobooooboboooob 210000b0bboooobDbbooOoobooboboo
ggoboboooobobboooboobbooooobobobuooooboboooobbooog
oo oobooouooooooo
ggodooooooooobbbbbbboodd00dd0uuoooooboboboo



020 0000 7

goobboooobbbooobobbooobobbuoooobbbooobbbooog
000000o0oooooooooooo [7o

ugboooooooooo
doooooooooobooooooooogooooooobooooooooog
oo ooooob b b oooooooo
oo ooouoooooa
gooooobbooooooobbbooooooooooobobooooooooooon
oo ooooob bbb oooooooo
goooobbbbbooooooouoooboob bbb oooooooo
dooooooobooooooooooooob b b oo oooooooo
O00000000000000 (photodynamic damage) 00 000000000000
goooobbbbboooooogooooobob bbb oooooooo
gbooooboooooooobouoooooobooouooboooonoooo
goooooobobobooooooooogooooon

44 51073

Ar

110

022 0D000O00O0O0OOOOOOOOOOO [4].
Dye XVIIOODOOOOOODOODODOODOODOOODODOO



020 0000 8

oooooo
000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
00000000000000
00000000000000000000000000000000(S/N)r0
(§/N) 000000000000 [8]0

(S/N)r = (AI/I)(2vq)" 21"/
(S/N)r = (AF/F)(erq)l/Q(gF)lm

O000y=(1/4)Af00AfO00D00O0OIOOO0 FOODOOOODOOOODOO
gogoddoobobobbbgUoouooooobbbbgbbbbbbbooooOod
ggo

AlI/I0 AF/FO00000000DO0OO0O0OOOOOODOOOOOOODOO S/N =
kIY/?0000000000000000000000D000000D000000ODO0
gogodoobooooddoooooooooboooobbbDbbbbboooOog
gogobobooooboogad

212 invivoOQOQOQOOO

invivo(00)000000000000O CohenO0DOOODOODOOOOOODODOO
00000 [9oo0o0o0oo0o0oo00U0 [I0)ooDo0o0oUooOoUooDOoO
(0 23)00000000000000O00O0O0O0OUOODO0O0OUDOOOOOOUOO
obooob @meuvwo 0O00ODO0O0ODOODOO0ODLOODODOOOOODO

mowo U0 UOUOOOOODOOOOOODOOOOOOO0O0O0O0O0OU0O0O0OUOUOUOOOO
ggoobooooboodoooobbouoooobbboooobobboooobobobooog
ggoboobooooobooouobbuooooboboooooboboooooobooog
goobobboooobbboobdooobbboodobbboooUobbooog
gogoboboooobbbooobobbooobobbuoooobbbooubbboog
goooo



020 0000 9

WHISKER, 1mm
e T R e
et optms gt VN, ey il Py g gy et lm-a
el T A s L
vt s s d S N SN N W g, S e s
i e o SN N AN SN A o, s e s
e R e T T N R R T
Wit Vim, S W, I A P b,

n

P — VNI N, S b, WAL gy
100 msec f—of
280 pm

023 mouiwod00000000D00OODOO [10]0
0000000000000 RH4140000000CC0O0O0O0OODOLO 12400

ggooooobbooooooooboobbooooooooboooboooooooo
oood

gobobogoobobboooobbboooobbobooonoboboooobboood
goobboooobbbooobobbooobob bbb bbooobbboog
00000000000 thinned skul 00000000000 (11000000000
ggoboboooobobboooboobbooooobobobuooooboboooobbooog
goobboooobbboooobbooobobbuoooubbbooubbboog
ggogoobobboooooboobobbooooobobbooooobbboooobLbobooaod
0000000000000000000000000000000O000O00 [10,12]
goobobboooobbboooouboobbbooodbob bbb bboood
000000o0o0o0oo0ooon (1315000000000 oo

gooobbobdoooobbboooouobboooooooobboboooooboboon
mwvwo O0O000000OO0OCOD0O styrylOOODOOOOODOOOOO RATS 000



020 0000 10

0000000000000000000000000000 (160000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000 000000000000000000000000000
0000000000000000000000000000000000000000
00000000000 00000000000 $/NOOODODOOOOO000o000
0000000000000 000000000000000000000000000
000000000 00000000 Ringer 0000000000000 O000000
00000000000 3000000000000000000 [7]0

0000 RH795 00000000000000000000O0D0O0000000O0O0
oxonol 000D DODODDDDDD RAH1691, RH1692, RHIS38 OO OO OO OO [16]0
0000000000000 000000000000000000000 $/NOOO
0000000000 00000000000000000000000000000
0000000000000 0000000000000000000000 (50000
00000000000000000000 (160000000000 [17-19)0000
000 (V1,V2) (15 0000000000RH795 0000000000000000
ooooooo

0000000000 invivo 000ODDO0O0O0O0ODDO000000O0OOOOODOO
0000000000000000000000000000000000000000
0000000000000000000000



020 0000 11

22 0000000
221 0000

goboboooobobboooboboooobobobooooboboooobboood
ooooooooboooooobobob 2400000000D0ODOOOOOODO
goooobbbbbbboboooooooouoooooooobn

gooobbobodoooobboooouobboooooobobobbboooooboboon
gogooobboooooboobobooboooboobboobooobbooobooooooobog
goooobbooooooooooobbbbooooooouoboobobooooooo
gobbboooooobbooouoobbbbboooobobboooobbbbooon
goobobobooooobbobooooooobobbboooobobooooobonog
00000000000 (cochlear nucleus) 0000000000 (superior olive), 00
000 (nucleus of lateral lemunisucus)d 0 O (inferior colliculus)0 00 00 O (medial
geniculate complex) 0000000000000 O0OOO

222 000000O0OO0OODODOOOO

000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000 [21)0000000000000000000000000000
0000 (A)0D000O0 [2200000000000000000000000000
000000000000000000000 3~80000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000 (23000 [24,25|0000 [26)000000000000000000
0000000000000000000000000000000000000000
00000000000000000000000000000
000000000000000000000000000000000000000
0000000000000000000000000 Al0000000000000
0000000000000 0000000000000000000000AIOOD
000000000000000000000000000000000000000AI
00000000000000000000000000000000000



020 0000

Primary
auditory
cortex

Medial geniculate
complex of the
thalamus

Rostral
midbrain

Caudal
inidbrain

Mucleus of
lateral
leminiscus

Pons-
midbrain
junction

Mid-pons

Cochlear nuclei
Rostral Dorsal

medulla

Cochlea

Posteroventral

Anteroventral

024 0000 [20]



020 0000 13

gboboboboboooouoobbobobooobouobobobobobobo
0000000000000 000000000D000O0O00 27,28 0000000
0 2900000 [(30)000000000000000O0D0O00O0OUOODDOO0
000000000000000 2900000000000 0000ODO0O0oOOO
00000 2990000000000000 2500000000000AI0DCOOO
00000000000 VRB,DRB, VCB,DCBOOOODOOODOOODOOOOOOO
000000000 AloDbCOSO000oooooooooooo

0250000 Al00000C000OD0O0OOCO0O0O0ODOOOOOOOODCOOOO
goooboooboooboobobobobobobbobbobbobboobD 25500000
000000SO AID0O00O00O0DO00O0D Q00000000000 DOOO
0000 ALDC, SO0D00D0D0O00DO0OO0ODD DRBO AlOODDOOOOOOOOO
000000000 0DO00oDoooooooobCBO vCBOODOOOOOOoOODOO
ggooooooon

Primary

Visual Somatosensory

I o.1-1kHz
B 112z
B 2.14kHz
[] 4.1-8kHz
[]81-16kHz

[ ]16.1-32kHz

025 0000000000000 [29000000000000000000O00OODOOO



020 0000 14

223 0000000 DOOODDOOODOOOOOODODOOODOO

OO0000000o0oooDooooooboooooooooInIIooooooooon
000000000000 D0O0O0 [3l)J0Horikawa 00O 0OO0O0DO0OOO0OOOODOO
00000000000000000000000 [32]000000000000000
00000000000000000000000000000 GABA(y-aminobutyric
acid) 000000000000 O0O NMDA(N-methyl-D-aspartate) 0 0000 00O
0000000 APV(2-amino-5-phosphonopentanoic acid) 00 NMDA OO OO OO
0000000 CNQX(6-cyano-7-nitroquinoxaline-2,3-dione)0 GABA, 000000
BMI(bicuculline methiodide) 0000000

O02600000CNQXOO000O0DOOO0OO0OODOODOOODOOOOOOODOODOOO
00000000 CNQXO BMIODOOOODODOOOODODOOOoODOoDOoOoOooooooo
0000000000000 00 CNQX,BMIOOO APvOOoOoOOooooooooo
0000000000000 00000000000000000000 NMDAOOO
DNMDADDDDDDDDDDDDGABAADDDDDD NMDAOODOOOOOOO
godoooooooooooon

O0000000000000000000000000000000000 AIO
DCOODOO0DODO0OODODOODODODODOODODOOoDOBMIOODODOO
0000 ALDCOOODU0OODODUOODODUOOODO0DOO0OOO0DDODoDOODOOO
OO0O0OO0OBMIO APVOOOOODOOOOODOOOODODODODOOODOOOODOO
gboddobooooooobooouoooooobooooooboooooooooa
D000 NMDAODODOODOUOOUOOUOODODOODODODODOOOOOODOO NMDA
00000000 GABAOOODOODODOOODOOODOODODOOOOOODOOOon
0OGABAOODOOOODOOOOOODOOOOOOOOOOOOOOO0OO0O0OO0O0O0000O
0000000000000 00000000000ONMDAOODODOODODODOODOOO
000000000000 0o0o0ooDO0oooU0o0ooooOooDon NMDAODO
gbddooooboooouoooooboboooooobooooooboooon



020 0000

15

CNQX

M#T}:\’WWV& G TEoR

CNQX + BMI

o e ke

CNQX + BMI + APV

W;ﬂm;\q Y W
16 kHz tone burst .
(75 dB SPL, 50 ms) I 20 x 107 AF/F
30 ms

026 000000000000 ODOOOODOOOOODOOOOOD [32]0



16

] 30

HRERERERERE

gobobogoobobbooooboboooobobboooobobboooobboooan
ggobbooooboboooobobooobobobooooboboooobbooog
goobboooobbboooobbbooobobboooobobooon

31 JO0O0OOooogooon
311 00000

03100400 5000000000000 0O00D0ODODOOOOODODODO
oboboooobobobobooboobooobobobobooobobOooDOos3.200m
goobboooobbbooobobbooobb bbb bbbUoog
ggoboboooobobboooobobbooooboboboooobbboooobbooog
oo ooooobobbboboooobobbboooooooog
0000000000000 0DO000O000O00D0U0DOD00oO0D0oDoO0D PCODOO
gogoooboboboodooooboboboboboodoooobobobboobbbbooooog
obobOoo0oobOooooboobOobooob211000oobo0obobOooooboOoo
goooobobbobtboooooobobbbbodooooobboobbobbbooog
g0o00000O0o0O0oO0o0obOO0bOO0bOO0bOobOobOOoooOOoboOoboOoboOgoo4o00o
gooobobooobooboboobob sboboobuoboboboboboboboon
ggobbooooboobooboodn

212000000000mevwo 00 00000DOO0O0OODODODOO0ODOOODODOO
ggooobobboooouoboobuoooooobbodooobboboooobooboood



030 000000 17

—| Shutter
Respirator |Z==| Timing Cotnrol |__ Stimulation and High Speed g?tf;'
Circuit Acquisition Controller ||™| Camera |« o -
Heartbeat —| Amplifier

Detector u

ECG Block 1
""""" 2 CI Speaker | Sound

031 O00OO00O0OObOoOoboooo

0000000000000D0 (SN480-7, 0 0O0O0U0)0D00O0OO0DOOOODOOO
gboobobboobooboobobooboobobboobooboboboboan
ggbobbooooobobobbbbtooooooooobboobboboooooboon
000000o0ooOoo (TLPs07A) 000000000000 DO0ODOODOOUOOODOO
goboooobobbodobobbobooboobooboboboboobooobooboa
boobobbooboobuooboboobobobobboobooboboboboan
ROODDOOOOOOOOOOOOODOOODOOOOODDODODOODOOUODOODOO
00000000000000000000000000000000 (74HC123) 00O
gbooboboobooobon

00000 (ECGblock) 00000000 DOOO (DDOO)0DO0OOOODODOO
00 (0000)000000000oOO0o0o0000000DOO0DU0D0DOoDOoUoOoOOn
000000000000000000000000 PC(AMD K6 233 MHz, 32 MB
Memory, Compaq PRESARIO) 00 000000000000 PCOO ADOOOO
0 (PCI-6034E, National Instruments) 00 0000000000000 0000O0OO
gooooo0oOoOoOoOOO0OO0O00U0UOUUooooooooOoO PCo 5000000
uboobobooboobobooboan

00000 (electrical stimulation block) 0000000000000 (SEN-7293,
0000)000000000D00 (SS-202),0000)00000000O0

O320000000000000000000000DO0O000O0DOO0DODOOODO
00000000 N,000000000000000000D0 (DOO0O0OO N, =2)0



030 000000 18

N.OOOUOOOODOOOOOOoUOoOooOoOooooDoD (o000 Ne=2)07,000
oooobooboT,00b000oo0oboooooo0bUoooOOobDOoboboOooDOobobOoo
oo0ooo00ooOoO0OoOo0o0bOoOO0U0oDOboO0O0oDOoOOoOOoOOo N.ODODOODOOoOOoDbOOoOo
goodoobbbobbbdooooobobbobboonbbbobbbbooooog
ooobooooOooON.ODOO0OO0ODOODOOO0OODOODOOODOOODOOODOD
ggoboboogobobooooobobooobobobuooooboboooobobooog
O00oob000o0000000000000000000000O0000 NyOODO
oooooooo0ooo R, 000007, =NyxR,00000O0D0O0O0D0O0ODOOO
OO0 PpPCOOO0OOOOOOODOOO0ODOOOO0ODOOODOOOOODOOODDOO
oboboooboboooboboo Isobobooobobboboboobobobbooo
goob0obOooOooooOOooOOobOO0obOO0o0obOO0obDOoDOoOODON, DO00DOO0ODOD
gogooood

312 O0ODOOO0OO0O0OOODOOO

ooOooboob 330buooboooboooobooobooboobooboooo
OO000000O00D0OoOO0oO0 REHMYS ODO0O0O0O00DODOOOOOO0OO0O0ODOOODOOO
0000000000 0D0ODOO0O0O0 1s0WohOoDOhoooooooooooDooDOos40
+30nm OO0 0000000000000 000O0O0O0O00O0O00O00O0O0 380 nm 00
ggobboooobobbooooobobooobobobuoooobobboooobbooog
oo0o0ob0oboooboobDooobooobobDo0obOooDoOob 1boboOo 200000
00 (NA026)00000000000000DO0O0ODOO0O0O0O 600 NMO0OO0O00O0
ggobobooooobooooooboodoobobobooobbooobbuooobobooooo
000D0DO0O00000D0DbObO0O00DDODbbOO04000000 128 x 12800000
OMOSOODOOODODODODDDODOOODD0OOO (Deltaron 1700, FUJIX) OD0O5000
000 100 x 100000000 MOSOOOOOODODOODOO0OODOOOOOO (MiCAM
ULTIMA, BrainVision) 0 0000000000000 00000O0O000OOO0OO
ob00d 310000



030 000000

19

| I<T—|—>I
[ [
Respirator . .
Sensor | | |_
[ [
Respirator : : ~ Stop
Control | : : | < Run
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Shutter : : P
Control | | < Close
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Acquisition : : :
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[ [
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032 000000D0O0OO0ODOODOODOOO
031 O00O0O0OOoogon
Deltaron 1700 MiCAM ULTIMA
Sensor Type MOS MOS
Maximum Sampling Rate 1.7 kHz 10 kHz
Number of Pixels 128 x 128 100 x 100
Sensor Size 10 mm x 10 mm 10 mm x 10 mm
Pixel Size 70 pmx 70 pm 100 pmx 100 pm
Quantum Efficency N/A 63 % (550 nm)

45 % (700 nm)
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Detector

+ Absorption Filter
I > 600 nm

Light Source
(Halogen Lamp)

Dichroic Mirror
N 580 nm

1x Objective Lense

Interference NA: 0.26
Filter

540 £ 30 nm

Stained Cortical Surface
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External Trigger

Output 1
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0000000000000 000000000000000000000000000
00000000000000000000000000000000000000 1~2
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0000000000000 000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
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ooooooo

000000000 PCOOOODAOODOOONONONOONONOOOOOOOOOPCOO
0000000000000 0000000000000000 GUI(graphical user
interface) 0 0000000000000 000O0O0ODOD0O00O0O0OOO0O0O0OO 3.2
000000 DADDOOOD 400000000000000000000000 512
k00000000 OD00O000000000000000000000 CPUDOO
0000000000 000000000000000000000000512k00
00000000000000000000000000000 200kHzO00000O
512(kSamples) x 200(kHz) = 2.56(s) 0000 000000000000000O000
0000000000000 000000000000000 25s000000000
00000000000PCOOOOD 3.30000000

032 DAODOOOO (PCI-3337, Interface) 0000 O

Analog Output 4 Channels

Conversion Rate 200 kHz

Resolution 16 bit

Memory 512 kSamples / Channel




030 000000 24
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CPU AMD Duron 1.2 GHz
Memory DDR SDRAM 256MB
OS Windows 2000SP4

oooooo

036000000000000000DOO0OOO0OOODODOOODOOONO Visual
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Sequence file selection Entries in the current sequence

Pulse output parameters
(as afile list) PUtp

Sound Sequencer ver 1.26 for OPTICAL GROUP x|
File
File List Update | Loir.. I Sequence: Imap4.txt Totla Count: Pulze OUtP'xi
D¥home¥auditory¥optical¥ecesync Mo. | Sound iz Sound2 I 0 Durstion: I 1—" me
i ; T i} ) =

. ‘ Al 2T Bk mat o eecsd Deley: | 023 me
12kalixt 3 12KEDCmat 0 X [~ Infinite

16kA0 Lt Output Range————————————————

4 16kE0C. mat 0] H

20k50 4t _ 16

2150 1t 5 0 ® I_-| o ™ 10w LI
Ak 30~k 30-51604xt Trieeeri

Ak 30-C1 80 txt tEEErinE

4kE0 it " External - SR
4k Hel Oms et Py e Daliy

4k Hz20m bt =

BKED bt 0= & coT s

Bk 30-4k30-515604xt =

BkA0 Lt " Rand T I

cameracheck txt neem @ Losn S
lick] ms.txt Gl = g

fngc S_tgts * = = Sampling I 2 ms
mapda.txt I s Teht I B0 2 ms
mapdb.tat

mapdi. bt Before Stim. I a0 _|::lfram98
mapid.txt Start

mapde txt 5

mandf txt LI 4| | _’l ﬁtDDi VMG AM ULTIMA
Channel | Mame | Maode | Dela | Uzed |

D Sound Wiaweform n ez Global Delay: I |
DAz Trigeer Pulze i fes Shannel Tegt Update Rate: I 200000 He
DA3 ADTrigeer Fulse i Mo

[¥ Dad Stim Pulze 1} Mo Setup: |ECGSyncULTIMA -
ExT Trigeern Mone i} - \

\ Servet [Mode \
Ftopped

Acquisition start button

Channel settings Setup file selection
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Cut and Try

=

Efficient Implementation ) ~@———— ( Algorithm Development
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~
#include "see.h"
#include "see-int.h"
@implement uint8, intl16, float
ef
static int
see_fs_invert_@type@(see_frameset *fs)
{
int i, n;
see_value_QtypeQ@ u;
n = SEE_FS_PIXEL_COUNT(fs);
for (i = 0; 1 < n; i++) {
u = SEE_FS_PIXEL_DIRECT_QTYPE@(fs, i);
SEE_FS_SET_PIXEL_DIRECT_@TYPEQ(fs, i, -u);
}
return SEE_0K;
}
@}
int see_fs_invert(see_frameset *fs)
{
switch (SEE_FS_DATATYPE(fs)) {
of
case SEE_QTYPEQ:
return see_fs_invert_Qtype@(fs);
e}
default:
return SEE_ER_DATATYPE;
}
}
- /

@implement U UUIUODOOUOODOOOOODOOODOOODOOOOuintS, int16, float
000000000 8bitdDOODOOO 16bitd0O32bit0000000OOODOeE{DO
erdb000D0OD0Deimplement 0D ODOO0DOODOOODODOOODODODDOODO
e{0e}0 00000 O0Oetypeed 00 QTYPEQRD 0 OO I@implement DO O OO OO
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MovingAverageTask

UltimaDFFTask
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