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The auditory periphery within the human head
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Eardrum: oval window = 35:1 (increase
pressure gain in middle ear)
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Temporal bone
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Sound pressure as a function of time for the sinusoidal pressure
of a pure tone

Period of cycle (T)
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t=1/T SPL = 20 log(P/P,g)
f: Frequency in Hz SPL : Sound pressure level
T: Period in seconds P : Pressure in pPa

Pt - 20 pPa
Copyright @ 2002, Elsevier Science (USA). All rights reserved.

The threshold of human hearing is about O dB (the amplitude of air particle
movements are about 0.01 um in extent).

The upper limit of human hearing is about 120 dB.

Human are sensitive between 20 Hz and 20,000 Hz (most sensitive 1-4 kHz).
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Decibels

Decibels are defined as a logarithmic unit of sound intensity.
Mathematically a decibel (dB) is defined as:

F
101eg,, {FIJ
2

Where P1 and P2 are powers in Watts. Decibels can also be
calculated using amplitudes. The above equation becomes:

42 4
10logyy| 21| = 20logy,| =
: (AQJ " (ﬂg]

Where Al and A2 are amplitudes.

In the first demonstration, track 1, we hear a 440 Hz tone (A4
on the musical scale). The tone is then reduced in 1 dB steps.

On tracks 2 the tone is reduced in steps of 3 dB.
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Intensity vs. Loudness
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To illustrate the relationship between intensity and loudness based on
the Fletcher-Munson curves, a demonstration was created that plays
various frequencies at a constant SPL. Track 1 shows that the
pereeived loudness of tones varies at equal sound intensity.
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Frequency
8 kHz

10 kHz
12 kHz
14 kHz
15 kHz
16 kHz
17.4 kHz
18 kHz
19 kHz
20 kHz
21 kHz
22 kHz

Age group
Everyone
Below 60 years
Below 50 years
Below 45 years
Below 40 years
Below 24 years
Below 24 years
Below 24 years
Below 24 years
Below 24 years
Below 20 years

Below 20 years

Mosquito ringtone

http://www.teenbuzz.org/



Cochlear implant

Spiral

Electrode ganglion

wires

Stimulating
electrodes

Insert through the round
window of the cochlea

Central axons in
auditory nerve
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# of Channels

Sine-wave simulations

Processed speech

Original speech

1-channel simulation

Original sentence

2-channel simulation

Original sentence

4-channel simulation

Original sentence

6-channel simulation

Original sentence

8-channel simulation

Original sentence
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Ascending pathway of auditory system

Anterior
Left | Right

Cochlea

Cochlear nucleus

Superior olivary complex

Nuclei of the lateral lemniscus
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Auditory cortex
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A Interaural time differences

2012/10/% opyright @ 2002, Elsevier Science (USA). All rights reserved.

ITD results from the longer time it takes
sound to travel from the source to the
ear away from the source.

Good for low frequencies (<1 kHz)

In human, we are somewhat less
accurate at the middle frequencies.

Minimum discrimination angle is one
degree of azimuth (10 usin ITD or 1 dB
in ILD)

ILD results from the head forming a
“sound shadow”, reducing the level of
sound at the ear away from the source.

Good for high frequencies (>3 kHz)
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Heat Gentle Pain Cold Hair
touch

Epidermis—

Dermis—<

Hypodermis —

Nerve Connective Hair Strong
tissue movement pressure

Copyright @ 2008 Pearson Education, Inc., publishing as Pearson Benjamin Cummings.
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Variation in two-point limen (threshold) across the body surface
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Copyright © 2002, Elsevier Science (USA). All rights reserved.

Finger tip: 0.9 mm, around mouth: 0.5 mm

, Legs, shoulders, and back: 60-70 mm
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Somatotopic organization of human Sl (Penfield, 1950)

oo = j— Lower lip
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Different species rely on different parts of the body for
adaptive somatosensory information

Rabbit
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The area of representation of the hand in the
somatosensory cortex changes after surgical correction
of syndactyly of digits 2-5
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%% (Phantom limb)
B c

9
Q
)

Index Fifth Thumb
finger digit

Phantom limb sensations can be evoked by stimulating body surfaces
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Mirror box
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FIGURE 24.2B Diagram of a tongue showing the distribution of various taste bud
populations, which are found in the fungiform (F) papillae on the anterior tongue,
the vallate (V) and foliate (FO) papillae on the posterior tongue. These taste buds
are innervated by branches of the Vlith, IXth, and Xth cranial nerves. From
Chandrashekar et al., 2006.
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Odor molecules (odor object) given off by the jasmine flower
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CH4CH,CH = CHCH,CH,CH = CHCHO
p-cresol

Monadiene - 2, & - al
Copyright © 2002, Elsevier Science (USA}. All rights reserved.



Main olfactory .
Turbinates, epithelium ]H
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cortex
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201 2/10/9 Copyright © 2002, Elsevier Science (USA). All rights reserved.

Main projection pathways
In the olfactory system

AON: anterior olfactory nucleus
PC: pyriform cortex

OT: olfactory tubercle

AMYG: amygdala

TEC: transitional entorhinal
cortex

NHLDB: nucleus of horizontal
limb of diagonal band

MD: mediodorsal
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Functional and anatomical segregation of the two
mammalian olfactory systems

a

ACEB

Information provided by pheromone signals is primarily processed by a distinct neural circuit.
Pheromones are mostly detected by sensory neurons in the vomeronasal organ (VNO), a bilateral tubular
structure in the anterior region of the nasal cavity. VNO axons project to the accessory olfactory bulb
(AOB), which in turn transmits sensory information to the vomeronasal amygdala (VA) and then to
specific nuclei of the hypothalamus (H), which are involved in regulating genetically pre-programmed

5012 m/sd'ological and reproductive responses. (adapted from Dulac and Torello, NRN2003)
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14 JANUARY 2011 VOL 331 SCIENCE

Human Tears Contain a Chemosignal

Shani Gelstein,™* Yaara Yeshurun,** Liron Rozenkrantz,® Sagit Shushan,™? Idan Frumin,*
Yehudah Roth,? Noam Sobel't

Emotional tearing is a poorly understood behavior that is considered uniquely human. In mice,
tears serve as a chemosignal. We therefore hypothesized that human tears may similarly serve a
chemosignaling function. We found that merely sniffing negative-emotion—related odorless tears
obtained from women donors induced reductions in sexual appeal attributed by men to pictures of
women's faces. Moreover, after sniffing such tears, men experienced reduced self-rated sexual
arousal, reduced physiological measures of arousal, and reduced levels of testosterone. Finally,
functional magnetic resonance imaging revealed that sniffing women'’s tears selectively reduced
activity in brain substrates of sexual arousal in men.
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AT vs. B

McGurk Effect

2012/10/9



EEPN 7

R 2 {rERE e R W
{in B A -

B YRR
A AR IR -

I-[;I%E%i%ﬁlﬁ%f"}‘- 7o AR A
AU - WL BRI SR
e i R B - (HETOa B 7845
Hi - R TTRER BIENEE - —B
T E » WIS TN ST B R A Ry
IR A T BGEIRS

sa.ylib.com

22 HBA

SERETREIFTERY T UUEEE | RoKE
T L A T O PR B SR TR B
% (Daniel Wesson) BL7MEERT - fill
A TECEIER R AL T R A T

{olfactory tubercle ) Eztﬁ%r’r’gﬁﬁﬁh
o0 200445F HEERPIEIEL - K

s SRR (Lynne Peeples )

IS AL SR S B ] s B S R AT
B o O{EMARET T ERRAY R R T
B A A RS '
B/l MBS T HH B LB &2 -
AT o - R0 - R
FRE S - SRR ERE -

A

2010,

21

a5



28 HBA

2008.07

EEIN 37 i

Al B

figg S S A

Haumes - FRE B RESRIRIF -

ST - SRR
BBOIAL - G R
54 B ELADTRRFATE
% -

2012/10/9

R FFEYBTIE D - Sl E

SRR S By S R LR

(#Mhead » had B MRYE ) - [H)
HF A Al PRk TRy B B
WSS b - & FaifbiERara) - B2
sl EHYIEE 1 ERiED - i head" 5§
ERFARERY - A B E] head”
» BHEBEROREE BRI Ey ¢ 5
SR RIS FRm) - WL had
iRl - I 6E R s S e L
"head" + {HA{RIREEH HETEE had"

BESZRIHREE ( Eric Westly )

kv

R R T B Y RO B A e 2R
S AR - el HH AR S Som AT
ik FEMARRRRTY B 5
AV E A ER G REM DR, - 1B
HEHARR S M EEE - REtS
WRYET ST - RS ERSTEE ¢ THEER
BHRIMES SRS ELMESRE
PHEERNAR - RERRE MY
rRRNRLEAZEE - ERTEE
B R A sRET MR AL A Rl - o fth
AR RCSARRAYGE S aE - 15hIGEs
Bh 7B () $5 25 185 B FLAt IR B T A9 B
B|IERE RS CAE fEaE A -



¥l oom =L 1M

[ ARG 1;]—\’3,”/1
A /%;5 @

=RE "EBRE, EONARL - RE - 2N B~ RSN
BEAEEEERNEE - EEESEEE - i/ ‘\

EELMIE NP9 A=A ER RS 1 FLAHE SR - BRIHEZ 41
BT EERR T ANEENER - ST FEsEErERE -
Hi B 4m IR {E A BB S TR R R !

BT JUPEIEFEER { Vilayanur S. Ramachandran } - F2{8¢E [ Edward M. Hubbard )
1 R

_{HEE (Ep ) 0

= B ( eynesthecia) —FERERFHE epn ( —F8) B sicthesiz (3850) #ERE
R R UFHAbHAEIEE « AESITHIRRENE SR EARENA -

w S4-FFI SR ST RS - AR EBEREATEL « B8 E SRR
EEEMAER - BEAEFRTERA "E#SE, R FHEARERES
SipVEEE 5 S H RS -

= FEAE R o0 4 DARS AR AR o+ 1R [EIRSTE AN T AcBlAn{ay i 1R SR AT B AL — MRS
12 MELEAEES LEROE A B2 M S B ahuEs o

2012/10/9



REFABESHE—IE

inE Roy— HEEWE I - BEE EERE s 8l
Bt - BN BB ERich & £ 5 $hnd =i -
72 RIBWIT SRR AORANSS + BEIL A T S5 E - T —
R M s RS TS
AOEE 17 [ © FRIA bk SR AR
AREEES 2806 ~ =
AE ~ EfE B SRR
HITE Fa{ﬁfh'rf*itea.rf] W
- T E BRE = R R T e AT
gt T BE S m = |
;}. tll?:' !_.'l'[-'1|
EREFIRTER )
arie ¢ ERERENBTE T e
E - JBBETPO (£ EE
JE® E ) FUTEWEE
LA HERETT T8 fR RERUBR B2 R
i - FEtEih c BN S
RE)E IR T ER - thicfu
¥ TPO B R EEHETT « 5B ET
EEFEEE AR ERED

-'-'—:!-_Il!! by ;:’ 'r-‘- ”- "'%I ,".I J L

— B - SR

LITHEENE B HEIE A fR il D E U B R B 0 RE S 75 » BER R B R
EEwRRLEAE E!EEEEEE * V4 B AR B EE TS bR HY ER S B R R T
(HE)  URBEFWREASNEFEER - BESMTERE -

2012/1




2012/10/9



2012/10/9

IR AR CiSBEYH 7R

Ln

-

3
5
S 50
55
5
3
s 5

W wn

3
2
5

5
5
C

5 5§
5 3
9 5

5
' =
3

3
5
3
e

5

=

=

c

3
c
5

F—IAZEENAIES AR -

THEIR, AN THEBRERS - 8 A EhRs
WEaE (iSRG PEMIEM ) G50 58 (E8 = o] BIREER NS
L8 (XE) - mEEWFFEFTAENFEE (5 ) - H—RA KRR
WASIRN  TESTARE - L RARRET LUGH P REF TS5
EORRER « At AR T T -

/‘

~

= —IRAIERR EIRE 0e0HEs P - 8% el — 8 o i R R2a i
W o Pl LL—ERE HE BERTF RIRMEEIREEL - (BERR/IEREZIMEIA
HE—EF—EAFESTEERLE - P - BF2RSEEFSEF
(A ) - SRS - BT 2RO (G ) -

555

5
3
S S

3 &
55
=

2

5
3 g

5

Ln

e
5
=
5

5

C
3

-
e

5

(/'

\

353




2012/10/9



" R 200089 E ] 4
MUSICOPHILIA:Tales of Music and the Brain
R = f'?—"g'f : Oliver Sacks

CS RR AR

dIERAL ¢ X T 2 L

dis p B 2008& 08 % 29 P

AR ﬁi‘; FF B SO BTRT L IR —‘E]

-4 r;ﬁ‘kﬁr -2 ok T e il A T
e R R ’?/ﬁ’/; S I

E TR AATE P R ETE 0 f 4
ﬁ‘ﬁﬂ%ﬁ%ﬂ% ;R R BTSRRI

@‘MJmP%’fﬂﬁiﬁgﬁgf
ST ERE T PN

2012/10/9

A
=

y

N
B X 3

o R

JI‘!.i

Hﬁﬁﬁ
2000 HERMIA



# 3 "% ¥ % % Phantoms in the Brain
V.S.Ramachandra

LN ]

%
ol ok
NS

(5

o

i< p ¥ £ 2002# 077 01 P

S22 2 AR P 4 3 kgl (R
AL ) ik kW & 3 AT RE
T#tt’%f}ljﬁv":; - ERER R -
B EY A2 - LR e - B G
N & AR B

AR EERE

2012/10/9



24 R EER

What the Nose Knows
%ﬁ:‘*#% k=g

R = '?j‘ : Avery G|Ibert

g&ﬁ:a&&%-

dRAL g

25X p HP £ 2009037 27 P

— A S el AR B A el SR 0 A
ﬁﬁﬁiﬁﬁm%’wW?%@w*&&iﬁfr“* F
F cir%‘j_% % EAT A PESFARNE LR | AigaFd P o W /;éw;ii: I
ABE 2 > A RF ST R cq_ﬁfmyfi%?@s;ﬁ, PR B "%P B ey (N2 LR s i E PO AL
g vR 'F"-"W FRE T B P A5E 7 F Ao BB SE A ] R F B Rehpl i ‘Efa‘i ‘?ﬁa"%fﬁ
b e B R AL T AL R 4 PA? & /ﬁ‘ﬁr"ﬂ /ﬁmz% PRI CF- Se Rl WAS < - R d
ﬁ“?ﬁ%ﬁ%‘u;&é PRFF OB FFALL B 5 PRS- ity - A Lan
R HOERLR 0 G A S E L LBER P AL B R E rbf;—i A évc’;‘m»@% La If A e 5t ?

AoREF oL A 4 BEARARY A > 7
rR B

o

i%%%ﬁ%é%ﬁé%ﬁ\lﬁ% SR BRI LR FES TR TR, AAPAREY B
HEE R A J o 4 2FIRY ;‘Lﬁﬁié‘fz‘\p—b FORE 3 AP KRG oy ﬁ%i Fho kg KRBT 45

BB AR R DT LR SR MY F R 2 i R G AER 4 : e oo aHmn T4
AR !

2012/10/9



	投影片編號 1
	投影片編號 2
	投影片編號 3
	投影片編號 4
	投影片編號 5
	投影片編號 6
	投影片編號 7
	投影片編號 8
	投影片編號 9
	投影片編號 10
	投影片編號 11
	投影片編號 12
	投影片編號 13
	投影片編號 14
	投影片編號 15
	投影片編號 16
	投影片編號 17
	投影片編號 18
	投影片編號 19
	投影片編號 20
	投影片編號 21
	投影片編號 22
	投影片編號 23
	投影片編號 24
	投影片編號 25
	投影片編號 26
	投影片編號 27
	投影片編號 28
	投影片編號 29
	投影片編號 30
	投影片編號 31
	投影片編號 32
	投影片編號 33
	投影片編號 34
	投影片編號 35
	投影片編號 36
	投影片編號 37
	投影片編號 38
	投影片編號 39
	投影片編號 40
	投影片編號 41
	投影片編號 42
	投影片編號 43
	投影片編號 44
	投影片編號 45
	投影片編號 46
	投影片編號 47
	投影片編號 48
	投影片編號 49
	投影片編號 50
	投影片編號 51
	投影片編號 52
	投影片編號 53
	投影片編號 54
	投影片編號 55

