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Cau tao va hoat ddng ctia mat.

Véng mac =>day than kinh thj giac=>nhan gap ngang=>vé no thj giac

Visual
corex

Cortical
cells

Con mit thir 3?

“nhin”: mat sé thu thap thong tin thj giac va truyén dan 1&8n n&o bd dé tao nén hinh anh

“thay”: ndo bd so sanh hinh anh quan sat dwoc véi nhivng kinh nghiém va ky
trc da ghi nh¢ trwdc do va nhan dang
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~ Cau tao cua mat nguo
Mat nguwoi cé hinh dang nhuw mét qua cau kich thwéce 2,5
cm, hoat ddng nhw mot camera
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thi giac

co diéu tiét
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Té bao thu cdm thj giac

Té bao hinh que (rod) 130 triéu

Té bao hinh nén (cone) 7 triéu

Té bao hinh nén ¢6 3 loai nhay
voi 3 vung budce song khac
nhau

Harizontal
and bipolar
cells
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| nerve

Amacrine and
ganglion cells

Cau tgo cua vong mac bao gom cdc té bao cam thu
thi gidc hinh que va hinh non, cac té bao ngang va
luwong cuc, cung voi cdc té bao than kinh.

Bo nhin nguoi: B&W



Relative spectral luminous afficiancy

=

—

-0

Phé dé nhay ctia mat ngudi chuén hda

Pwdng nhay sang clia mat nguoi.
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Wavelangth in nanomseters

binh d6 nhay cua duwong cong nhin
ngay (photopic) nam & 555 nm

Tai bwdc song nay, méi W anh
sang tao nén 683 lumen

Khi d6 chéi nhé hon 0,035 cd/m?,
té bao hinh nén khéng hoat ddng

BPuwong cong nhin dém (scotopic)
cO cwc dai @ 507 nm

D6 nhay nhin dém cao hon d6
nhay nhin ngay 100 lan tai 507 nm

Hién twong nhin lai (mesopic
vision), c& hai loai té bao déu
tham gia sy nhin Kkhi
0,035<L<3,5 cd/m>2.
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Phan bd té bao thu cadm trong véng mac

Té bao hinh nén chu yéu
nam & diém vang (trung
tam véng mac, 2°) => Lan
lwot=> nao trai (thoi gian)
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Té bao hinh que phan bd
kha rong, vi vay khi nhin
dém, thi trwdng réng, anh
khéng mau=>Twc thoi=>
nao phai (khdng gian)

miillimetar x 104
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Number of rods or cones per sguare
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Jemporal Masal
Perimetric angle in degrees

Phan bé mat do té bao cam thu thj giac ttr trung tam ra
phia thai duong (trai) va xudng phia mdi (phai).

Trwong nhin mat ngang 160°
Trwong nhin mat dieng 90°
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Po trong subt clia cac bd phan
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Wavelength in nanomsters

Phé truyén qua cla giac mac, thuy dich, thuy tinh thé va thuy tinh dich

Mat nguoi chi cam thu dwoc anh sang trong ving kha kién (380-780 nm)
do bi han ché bi phd truyén qua cta thay tinh thé (lens)

Céac b6 phan nhuw giac mac, thuay tinh
thé s&m bj duc v&i tudi tac hon thay
dich.

Khi chiéu sang cho nguwoi gia, nén
dung cac dén co anh sang am
(gidc mac truyén qua mau do tot)




Cac chirc nang thi giac
Diéu tiet (accomodation)

Piéu tiét la chirc ndng 14y nét khi quan sat & cac khoang cach khac nhau
Diéu tiet cia mat nho vao viéc thay doi d6 cong cua thuy tinh thé
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- Khi quan sét vat & xa thay tinh thé cé dang phang (tiéu cw 1&n)

- Khi quan séat vat & gan thay tinh thé thay déi dd cong, lam gidm tiéu cw

- Kha nang diéu tiét ciia mat thay dbi theo thdi gian: tré em c6 thé quan sat
dwoc cac vat & khoang cach <10cm, khi I&n hon thi khoang cach nay
cling tang Ién.




Cac chirc nang thi giac
Diéu tiet (accomodation)

Bénh khic xa

) Can thi= anh hoi tu tr,wc'yc vdéng mac
) A N -Tiéucy TTT qua ngén

: U} -Nhan cau qua dai

-Anh sang qua nhiéu mau dd (sac sai)
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v Vién thi= anh héi tu sau véng mac
\1(”:/"” -Tiéu cw TTT qua dai
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NS -Nhan cau qua ngan
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-Anh sang quéa nhiéu mau xanh (sac sai)

Loan thi= anh doc héi tu trwéc vong mac;
anh ngang héi tu sau vdng mac

Nhwoc thi= khodng diéu tiét thu hep (v&i tudi tac, bénh tat)



Thich &ng (adaptation).

Mét nguwoi cd kha nang cam thu dwoc do sang trong mot vung cwong do
rat rong, khoang 107 Ian do kha nang thich &rng

Tir chd toi sang cho sang, dong t& khép
lai rat nhanh (khoang 0,3 giay; S/s=16
lan)

Tl ché sang sang ché tdi, thdi gian

mé& rdng dong t& 1au hon nhiéu (1,5
giay)

Khi di sang ché tbi, qua trinh thich trng
quang hoa mat tlr khoang vai phut (té
bao hinh noén), dén vai chuc phut (t& bac
hinh que)

Khi tir ché tdi sang ché sang, qué trinh
thich &ng dién ra nhanh hon (<1p) o 5 10 15 20 25 a0

Tirme in darkness in minules

Log threshold in picolamberts

ma

Duong cong thich trng cua ngulc"?’ng nhin theo thoi gian
khi chuyén ttr vung sang sang toi cua 2 ngudi quan sat



Khi hoan toan thich rng trong béng téi,
dd nhay ctiia mat co thé dat dén kha
nang nhan biét 1 photon

Tuy nhién c6 mét sd6 déng vat dd nhay

clia mat cao hon rat nhiéu so v&i mat

ngwoi (vd: meo) do 2 nguyén nhan:

- Do ddng t&r cia mat méo co6 kha
ndng m& rong I&n hon 6-7 1an so voi
mat nguoi

- Phia sau vbng mac cua meo c6 thém
mét I&p phan xa c6 kha nang pha xa
lai &nh sang chiéu dén vdng mac - >
tang cwdng dé sang thu nhan dwgc



Thich &rng (adaptation)

Sw hiéu biét vé Thich ng
lam co s& cho viéc chiéu
sang trong giao thong, khi
ma tbc dd di chuyén cla
phwong tién rat nhanh to
vling sang sang ving toi.
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Khi di xe vao ham, lai xe bi mu tam thoi
do mat chwa Kip thich irng=>giai phap?

Khi di xe ra chd sang, lai xe bi
chdi 16a tam théi do mat chwa kip
thich (rng=>giai phap?
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Hop thi (convergence)

<+— Depth-of-focus
Hop thi la déng tac chap hai hinh « » Accommodation distance

anh mat trai va mat phai (hai vi tri 3—D Display
Fixated

khac nhau), khi truc quang cua hai
object

mat hoi tu vao diém nhin.

Thaancé: 2 |

Thi s&n méi: 2 mat dang truwdc mat hai bén
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Kha nang nhin: Do phan gidi cia mat

Do phan giai cia mat 1a kha nang phan
biét 2 diém gan nhau nhét: tinh bang goc
Phu thudc vao: thi giac ngwdi quan sat;
dod twong phan, dd chéi nén ; thdi gian
guan sat

Twong phan dé choi
C=(LO-Lb)/Lb

Hoac C=Lh/LI

cua trang sach khoang
15:1

- Visual acuity
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- L, cd/m2
Khi do choi thé,p, do
phan giai thap:
L>100=> bao hoa

] |
d
T

~{d}~-

0}




Twong phan db chdi

Céc thong sb anh huwéng dén kha nang O wo
nhan biét dd twong phan ®
- Do chdi thich nghi: khi d6 ph(’)i thich nghi i
thap thi kha nang nhan biét do twong = &
phan tang Ién va dat gia tri max ~ 100 s
cd/m2; -
- Céc théng sb khac anh hwéng dén do % .
nhay twong phan con c6: kich thwéc cua <
vat twong phan va th&i gian quan sat E 01 5 o B e
- — cd/m
{ adaplation luminance

Hiéu (rng twong phan: mét bé mét co clng
dd choi khi quan sat tai hai nén khac nhau
sé c6 db twong phan khac nhau -> cam
nhan vé dé sang tdi ciia bé mat cling khac
nhau.

Cam giac dé chdi bén trai cao hon??
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Twong phan mau sac

Piéu kién chiéu sang:

- Chiéu da sang (cac té bao hinh
non dwgc kich hoat — photopic

- Ngudn sang c6 phd lién tuc
trong viing dd nhay ctia méat

Hai 6 vuong khac mau??



Cam on



