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(57) Sang ché dé xuat phuong phap dinh vi d6i tuong bang hé théng camera (camera
network - CAMNET), bao goém: 1) hiu chinh camera; i1) xay dyng anh xa tu toa do diém
anh cua camera toi diém trén hé truc toa do camera; iii) 1ay diém tham chiéu giira toa do
anh va toa do thyc; iv) xdy dung anh xa tur diém trén hé truc toa do camera t6i dudng thang
trong hé truc toa do thuc; va v) tong hop thong tin va dinh vi vi tri ctia déi twong trong
khong gian.
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Linh vie k§ thuit dwoc dé cap

Séang ché lién quan dén viéc nhan dang va dinh vi cac dbi tugng dé kiém soat an ninh
bang thiét bi camera, cu thé 13, sang ché lién quan dén phwong phép dinh vi di tugng bang
hé théng camera (camera network - CAMNET).

Tinh trang k§ thuit ciia sang ché

Viéc phéi hop nhidu camera dé két ndi thong tin c6 vai trd dic biét quan trong trong
vi€c giam sat cac dbi tugng, giup han ché 13p lai viéc nhan dang dbi tugng, theo doi dugce
hanh trinh ctia ddi twong theo thoi gian thuec.

Céc mo-dun camera 3D hién c6 trén thi truong déu co gia thanh cao. Viéc st dung
cdp 2 camera twong hd dit gin nhau hoic sir dung cam bién chiéu sau thuong c6 sai s6 16n
& khong gian rong va phit hop hon véi nhiing truong hop can do chinh x4c cao trong pham
vi khong gian nho.

Céc phuong phéap hiéu chinh camera, tinh toan céc thong s6 vi tri goc nhin clia camera
thuong (st dung md hinh camera 16 kim (pinhole camera)) doi héi viéc hiéu chinh tinh
toan tham s6 ndi camera phai rat chinh xac, va thudong gap kho khan khi phai xir ly ddi véi
cac camera c6 ti€u cu dai.

Ban chit k§ thuét ciia sang ché

Dé khac phuc cac nhuge diém néu trén, cac tac gia sang ché da nghién ctru céac thujt
toan dé ndi suy goc nhin cua ting camera, tir d6 phoi hop tinh toan vi tri cua doi twong can
quan sat trong khong gian.

Theo d6, sang ché dé xuét phuong phap dinh vi dbi tugng bang hé théng camera
(camera network - CAMNET), con duoc goi 1a "Hé théng Camnet", bao gbm céc budc
sau:

i) hiéu chinh tirg camera trong hé théng camera dé thu thap céc tham sd noi clia ting
camera ndy, bao gdbm: tiéu cu (focal length), diém chinh (principal point), truc xién (axis
skew) va hé sb méo (distortion coefficients);

i) x4y dung anh xa tir diém trén hé truc toa do camera t6i dudng thing trong hé truc
toa do thuc dwa vao mo hinh camera 16 kim (pinhole camera model):

u fx0cx]px
Bk
1 001 jiz

e (u,v)latoadd diém anh (pixel) trén anh camera,

trong do:
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o fx, fy 14 tiéu cu (focal lengths) theo truc X, y tuong ng tinh theo don vi diém
anh,
e (cx, cy) latoa do diém chinh thudng & trung tAm cia anh, va

e (x,v,2z)latoadd diém twong ing trén hé truc toa do gan voi camera,

iiii) 14y diém tham chiéu giita toa d6 anh va toa do thuc dé sir dung cho thuat toan noi
suy bang cach do céc diém trong thuc té tuong tng véi cac diém trén mat phang anh ly
duoc tir camera, tir d6 tim ra cac tham sb ctia phép bién ddi Homography gitta mit phing
anh va mit phing trong khong gian thuc;

iv) xay dung anh xa tir diém trén hé truc toa do camera toi dudng thang trong hé truc
toa do thuc; va

v) tong hop thong tin va xac dinh vi tri cia d6i tuong trong khong gian bang cach sir
dung thong tin cta ddi tugng trong khong gian thyc (anh xa tir hinh anh dbi tugng trén
camera) dugc giri 1én tir cac camera thanh phan, két hop thong tin cua it nhit 2 camera va
kich thudc udc luong cia dbi tugng dé c6 thé xac dinh duoc vi tri chinh xéac cua ddi tuong
trong khong gian thuec.

Hé théng CAMNET theo sang ché chi str dung cac camera don c6 tinh nang t6i thiéu
clia camera, d6 1a cung cip ludng hinh anh, cac bude tién xir Iy don gian c6 tinh kha thi
cao khi trién khai cong nghiép.

Céc camera trong hé thdng CAMNET theo séng ché duoc bb tri & cac vi tri xa nhau
vGi géc nhin khac nhau gitip cho viée tinh toan vi tri d6i tuong & khong gian rong c6 sai
s6 dt nho.

S6 luong camera trong hé théng CAMNET khong bi gi¢i han cu thé, thuong bao gdm
tir 2 dén 10 camera.

Budc hiéu chinh camera dé tinh toan tham sb ndi camera, chi st dung dé loai bo sai
s6 do hién trong méo ciia 4nh camera trong tinh toan tir toa d6 anh sang toa do camera chr
khong sir dung dé tinh toan cac thong s6 vi tri géc nhin cua camera bang mo hinh camera
16 kim (thay vao d6 la xay dung anh xa toa d§ camera t6i toa do thuc st dung phuong phap
chuyén d6i Homography), camera c6 tiéu cu cang dai thi hién twong méo cang giam cudng
do, chinh vi vay, phuong phéap theo sang ché s& khong gap phai kho khan tai bude hiéu
chinh camera.

Mb ta vén tit cic hinh vé

Hinh 1 13 hinh v& minh hoa luu dd cta phuong phap dinh vi d6i tugng bang hé thong
camera (camera network - CAMNET) theo sang ché.

Hinh 2 13 hinh v& minh hoa so séanh anh huéng cia sai sd léch gdéc camera t6i tinh
toan vi trf dbi tuong.
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Hinh 3 13 hinh v& minh hoa viéc hiéu chinh camera d€ han ch¢ sai so do hién tugng
méo.

Hinh 4 13 hinh v& mo ta cac hé truc toa do trong mo hinh camera 16 kim.

Hinh 5 13 hinh v& m6 ta cach dung hé truc toa do phing tuéng twong trén mat phing
(P) chua 4 diém A, B, C, D.

Hinh 6 13 hinh v& minh hoa phép chiu phéi canh giita mit phang trong hé toa do
camera v&i mit phang trong hé toa do thuec.

MG ta chi tiét sang ché

Theo nguyén tic co ban ciia camera, tap hop tht ca cac diém trong khong gian dugc
quan sat thay tai diém (u,v) trén toa do anh camera la mot duong thang di qua tim camera.

Hinh 1 13 hinh v& minh hoa luu d ctia phuong phap dinh vi déi tugng bang hé thong
camera (camera network - CAMNET) theo sang ché. Nhu dugc thé hién trén Hinh 1, cac
buée 1, 2, 3, 4 s& dugce thuc hién cho tiing camera trong hé théng CAMNET v61 muc ti€éu
xdy dung mot anh xa di tu mdi diém (u,v) trén hé truc toa do anh camera t6i mot dudong
thing di qua diém tdm camera va céc diém trong khong gian thuc dugc quan sat thay tai
diém (u,v) cta anh.

1) Hiéu chinh camera (thuc hién cho timg camera trong hé théng CAMNET)

Muc dich cua viéc hiéu chinh timg camera trong hé théng camera la dé thu thap cac
tham sb noi cla timg camera nay, bao gdm: tiéu cu (focal length), diém chinh (principal
point), truc xién (axis skew) va h¢ s6 méo (distortion coefficients);

V&i mot camera thong thuong do cdu tao clia 6ng kinh (lens) dé c6 thé bao quat mot
vung rong, cac anh thu duge tir camera thuong bi méo qua do cac hinh chiéu cua vt thé
trong khong gian thuc ¢ trong khung hinh camera thuong khong chinh xac va dan t6i cac
tinh toan sai Iéch trén khong gian dnh. Hé s6 méo dugc chia thanh:

e Tham sb méo xuyén tam k, (radial distortion coefficient) do sy hién dién cua
hiéu ing "mét ca" (fish-eye) va "thung" (barrel).

e Tham sé méo tiép tuyén p, (tangential distortion coefficient) do 6ng kinh chup
anh khong song song hoan toan vo1 mat phang hinh anh.

Hinh 2 14 hinh v& so sanh anh huéng cia sai s léch goc camera t6i tinh toan vi tri
d6i tugng trong 2 trrdng hop:

(a) 2 camera dit cach nhau 10cm, cung hudng nhin, véi khoang cach t6i camera la
300 cm, mOt camera bi léch 0,5 do co thé gay ra sai s6 62 cm.

(b) 2 camera dit cach xa nhau, huéng nhin vudng géc, véi khoang cach ti camera
12300 cm, m&t camera bi 1éch 0,5 do c6 thé gay ra sai sb chi 3 cm.
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Thong thuong dé hiéu chinh mdt camera ta can mot tap hop céac diém trén anh thu
duoc tir camera tng voi dbi tugng thuc té. Trong trudng hop ndy sé 1a cac diém ludi trén
mot ban c¢d (xem hinh 3). Ban c& dugc st dung phai dap rng mot vai tiéu chi:

e Céac 0 vuong trén ban co phai co cung mot kich ¢d.
e Cac doan thing chia ban c& thanh cac 6 ban co phai thang.
e Céc diém luéi trén ban cd can phai 1o nét.

Ban cd dugce dit trude camera tai cac vi tri khac nhau sao cho camera co thé nhin
théy tAt ca cAc ludi ban cd va cac vi tri dat ban cd phai théa man ludi ban co thu duge tir
anh bao quat hau hét tit ca ving nhin thdy trén anh. Tir d6, tsi dung thu vién ma ngudn
m¢& OpenCV (Open Source Computer Vision) dé lay dugc cac tham sd ndi cia camera
(tham khao tai duong link:
https://docs.opencv.org/2.4/doc/tutorials/calib3d/camera_calibration/

camera calibration.html).

2) Xay dung anh xa tur toa do diém anh cua camera t&i diém trén hé truc toa do camera

Budc dau tién ta s& anh xa toa d0 anh cia camera t6i toa do trén hé toa do gin véi
camera dua vao mo hinh camera 16 kim (pinhole camera model) (xem hinh 4):

u fx0cx|x
-l
1 001 |Lz

e (u,v)latoa dd dieém anh trén dnh camera;

Voi:

e fx, fy la tiéu cu (focal lengths) theo truc X, y tuong ung tinh theo don vi diém
anh'

e (cx,cy)latoadd diém chinh thuong ¢ trung tdm cua anh; va

e (x,y,z)latoado diém tuong ung trén hé truc toa do gén vO1 camera.

Theo md hinh camera 15 kim, ta ¢6 thé tinh (u, v) tir X, y, z theo cong thirc:
X
u= fxg + Cy
y
v=f v, +cy

Tuy nhién, trong thuc té thi cac camera thong thuong s& bi anh hudng béi hién tuong
méo do anh sang bi ddi hudng khi di qua thau kinh ctia camera (goi 12 hién tugng distortion).
Do do, cach tinh (u, v) tr X, y, z s& thay dbi nhu sau:

NI N|X
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by ,1+k1T2+k2T4+k3T6+2 ot 2+2,2
X = X g T ket § ker T 2PIXY T P20+ 2x)

,1 + le‘Z + k2T4 + k31‘6

"no— 2 2 12 2 Taol
Y =Y T kar + kar + gr6 | P10 T 2YE) A 2paxy

U= fx"+ cy

v=[f,y" +cy

Cac hé s6 k1, k2, k3, k4, k5, k6, pl, p2, fx, fy, cx, cy dugc tinh toan qua budc hiéu
chinh camera bang cach xtr dung thu vién ma ngudn md OpenCV.

St dung API projectPoints (voi rvec=tvec=(0,0,0)) ciia Thu vién ma ngudn mé
OpenCV (tham khao tai duong link: https://docs.opencv.org/2.4/modules/calib3d/doc/
camera_calibration_and 3d_reconstruction.html), vé1 mdi diém (u, v) trén toa do diém anh
cua anh sé tinh duoc déu ra 1a diém (x’,y’, z’) trén h¢ truc toa d§ camera va sau cung diém
(u, v) s& duoc anh xa thanh diém (x, y) véi x=x/z’ vay =y’/z’, can chuy (x,y, 1) 1a giao
diém cua dudng thang di qua 2 diém (0, 0, 0) (12 vi tri tAm cua camera) va (x’,y’,z”) v6i
mat phéng z=1. Hé truc toa do camera s& ndi & cac budc sau 1a hé truc toa do 2 chiu nim
trén mat phéng 7z=1 va ¢ truc tung, truc hoanh cung chiéu véi hé truc toa do camera 3
chiéu trong md hinh camera 16 kim.

3) Lay diém tham chiéu gitra toa do anh va toa do thuc

L4y cac diém tham chiéu dé str dung cho thuét toan ndi suy béng cach do cac diém
trong thuc té tuong tng véi cac diém trén mat phiang anh ldy dugc tir camera, tir d6 tim ra
céc tham sb cua phép bién d6i Homography gitta mit phang anh va mat phang trong khong
gian thuec.

Céac camera trong hé théng CAMNET khi l4y diém tham chiéu céan 14y hé truc toa do
giéng nhau. V&i mdi hé camnet ta can chon mdt hé truc toa do 3 chiéu OXYZ trong vung
hoat dong cua hé. Gbc toa do thuong dugc chon trén mat ,dét dé tién cho viéc do dac. Truc
OZ 14 truc thing ding huéng 1én trén, truc OX va OY vudng géc véi nhau va nam trén
mit dAt. Can luu ¥ ring hé truc toa do nay la duy nhét cho toan bo hé thong CAMNET chu
khong phai la cho riéng tirg camera trong hé théng CAMNET nay.

Mot diém tham chiéu 1a mot diém duoc chon trong khong gian thuc ¢6 toa do (X, Y,
7) trong hé truc toa do khong gian thuc da dugc chon trude, diém nay cin nam trong viing
quan sat cua camera va c6 toa do trén anh cta camera la (u, v) (xem hinh 4). Mbi diém
tham chiéu (X, Y, Z) duoc l4y s& ghi lai déng thoi diém (u, v) twong tng.

L4y 2 nhom diém tham chiéu, mdi nhém 4 diém (1dy tong cong 8 diém) sao cho cac
diém trong cing 1 nhom dong phang va tao thanh mot t&r gic 16i.

4) Xay dung anh xa tu diém trén hé truc toa do camera t6i duong thing trong hé truc toa
do thuc

-6-
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Dua vao mdi nhém diém tham chiéu & budc 3), ta s€ dung lén mot anh xa tur diém
trén hé truc toa do camera tgi 1 diém trén mat phéng tao bdicac diém tham chiéu cia nhém
(twong Gng v6i 2 nhom sé tao duge ra 2 anh xa). Nhu vy, ta s€ ¢6 anh xa di tr mot diém
trén hé truc toa do camera t6i cap 2 diém trong khong gian thyc, luu y rang cap 2 diém
biéu thi cho 1 duong théng (nguoc lai 1 duong thing ciing duge biéu dién béi 2 diém).
Day chinh 12 4nh xa tir diém t6i dudng thang can xdy dung & budc nay.

Phuong phap xdy dung anh xa tur diém trén hé truc toa do camera t6i 1 diém trén mit
phang tao boi cac diém cua 1 nhom 4 diém tham chiéu dugc mo ta nhu sau.

Phan mo ta sau day sé& sir dung cac chit céi in nét thuong bidu thi cac hing sb, cic
chit c4i in nét dam dé biéu thi véc-to (hay diém); sit dung céc phép tinh toan co ban cta
véc-to trong hinh hoc giai tich khong gian la phép “.” (tich vo huéng), phép “x” (tich co
hudng), phép “||”, (do dai o-clit), phép “+” (céng) , phép “-” (trir) , phép “*” (nhan voi
hang s8) , phép </ (chia cho hang s6).

Gia st c6 4 diém tham chiéu A=(X1,Y1,Z1), B=(X2,Y2,22), C=(X3,Y3.Z3),
D=(X4,Y4,74) ndm trén mit phing (P) c6 toa do trén anh clia camera lan luot 1a (ul,v1),
(u2,v2), (u3,v3), (ud,v4)

Trudc hét cac diém (ul,v1), (u2,v2), (u3,v3), (u4,v4) s& dugc thuc hién anh xa nhu &
budce 2 va s€ tuong Gng voi cac diém (x1,y1), (x2,y2), (x3,y3), (x4,y4)

Mot hé truc toa do phing tuéng tuong ndm trén mit phang (P) duoc xay dung véi
tam 1a O’ = (A+B+C+D)/4, véc-to don vi theo truc hoanh 1a i=(A-O’)/|A-O’|, véc-to don
vi theo truc tung 1a j=y/|y| vdi y=ix(B-O’)xi (xem hinh 5)

Toa dd cac diém A, B, C, D trén hé tryc toa do tdm O’ lan lugt la
A=(A1LAJ=XT", YD), B’=(B.i,Bj) =(X2°,Y2’), C’=(Ci,Cj) =(X3°,Y3’), D’=(D.1,D j)
=(X4’,Y4’)

Theo dinh ly Homography (thao khao tai duong link: https://en.wikipedia.org/wiki/

Homographv), thuc hién phép chiéu phéi canh tir mat phéng (P) t&i mit phang z=1 trong
hé truc toa d6 camera (xem hinh 6), mdi diém (X°,Y’) trén hé truc toa do tim O’ tuong
ung voi diém (x,y) trén hé truc toa do camera theo cong thuc:

_ax+by+c dx+ey+f

T gx+hy+1’  gx+hy+1

Véia, b, c,d, e £, g hlacac hing s6. Do da biét cic diém (X1°,Y1"), (X2°,Y2’),

(X3°,Y3%), (X4°,Y4’) tuong Uing vGi cac diém (x1,y1), (x2,y2), (x3,y3), (x4,y4) nén cac
héng sba, b, c,d,e,f g, h 1a nghiém cda hé phuong trinh:
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x; yp 1 0 0 0 —x1Xj _ylxll-'a' 1]
X2 Y2 10 00 —xpXy —y2Xo[p| |X2
x3 y3 1 0 0 0 — x3X3 —¥343 || c X3
Y1000 0 —xxy, —yaX,||d]|_|Xa
00 0 x Y1 1 —xly —yla)e) Iy
000 x, 21 —xvy —y0flf| |1
0 0 0 x3 y3 1 —x3¥V3 —y3V3 L% Y3
100 0 x4y, 1 _—xy, —yuul LY’4-
Tu day tinh dugc:

1 ’-_1- ]
pl %2 Y2 1.0 0 0 —xXy —yXp| (X2
c x3 y3 1 0 0 0 — x3X3 — y3X3 X3
a|_ X4 Va1 0 0 0 —x4Xy  —YyaXy Xy
e 0 0 0 x; Y1 1 —xi¥7 —yiVq} |3
1000 x; ¥y2 1 —xp¥y —yaly| |Vh
791 0 0 0 x3 y3 1 —x3¥V; —y3Y3 Y3
L0000 oy, 10—y, —yavil L

Cubi cung, anh xa tur diém (x,y) trén hé truc toa do camera tGi mot diém (X,Y,Z) trén
mit phing tao béi cic diém cua 1 nhom 4 diém tham chiéu dugc tinh toan theo cong thic
sau:

_ax+by+c
T gx+hy+1
V= dx+ey+f
gx+hy+1

XYZ)=ixX +j=*Y
Vé6i hai nhom 4 diém tham chiéu, twong tu x4y dung dugc 4nh xa tir diém (x.y) trén

hé truc toa do camera t6i duong thing di qua diém (X1,Y1,Z1), (X2,Y2,72) trong hé truc
toa do thuc

5) Toéng hop thong tin tir cdc camera dé xé4c dinh vi tri cua dbi tuong trong khong gian.

Vi mot camera khi phat hién duoc dbi twong ¢o tdm & vi tri (u,v) trén toa do anh, su
dung anh xa da xdy dung dugc & bude 2) va budc 4) thi co thé xac dinh duoc ddi tugng
nay s& ndm trén dudng thing di qua 2 diém (X1,Y1,Z1), (X2,Y2.22) trong hé truc toa do
thuc. Cac camera trong hé thong CAMNET s& gtii thong tin cac dudng thang di qua cac
d6i twong ma cic camera ndy quan sat thdy 1én don vi tong hop thong tin.

Trong trudng hop ¢ dbi tuong duge quat sat thdy béi hai camera. Don vi tong hop
thong tin s&€ nhan dugc tir hai camera hai duong thing (d1) va (d2) trén Iy thuyét ta s& co
(d1) va (d2) cit nhau tai chinh vi tri tim ctia déi twong, nhung trén thuc té (d1) va (d2)
thuong s& khong cit nhau tuyét d6i. Vi véy, don vi tong hop thong tin s& tinh khoang cach

-8
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gifta hai dudong thing nay néu nho hon mot ngudng dit trude (thuong duge chon bang
khoang mot ntra kich thudc trung binh cua d6i tuong camera dang quan sat) s& coi day 1a
hai dudng thang cit nhau va giao diém s& tinh 12 trung diém cia doan vudng géc chung
ctia hai duong thang.

Ngoai duong thing di qua tim dbi tuong, camera sé& giri thém thong tin dudng thang
di qua cac mép trai phai cia doi twong dé don vi tng hop co thé tinh toan kich thuéc cua
d6i twong khi di xac dinh duoc vi tri.

Dua vao thong tin vé duong thang di qua tAm va cac mép cua d6i twgng dwgc giri tir
céc camera, don vi tong hop thong tin s& chon loc cac dudng thang c6 kha ning cung di
qua 1 d6i twgng, tinh toan vi tri clia d6i tuong, danh gid tinh kha thi ctia vi tri db6i tuong va
kich thu6c cua dbi twong dé dua ra két luan vé két qua dinh vi cac dbi twong trong ving
kiém soét cta hé thdng CAMNET

Cac loi ich dat dugc cua sang ché

Phuong phap theo sang ché 1a cong nghé 15i giup cho céc nha phat trién ng dung
trong c4c bai toan cin nhan dang chii thé va huéng chuyén dong dé tng dung trong cac bai
toan thuc té dat ra nhu nhan dién dé chim c6ng nhén vién st dung khuén mat, nhan dién
khach hang VIP dé hanh xt riéng, v.v.
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YEU CAU BAO HO

1. Phuong phap dinh vi dbi tuong bing hé thong camera (camera network - CAMNET),
bao gdm cac budc sau:

i) hiéu chinh timg camera trong hé théng camera dé thu thap cdc tham sd ndi cia ting
camera ndy bao gdm: tiéu cu (focal length), diém chinh (principal point), truc xién (Axis
skew) va hé s& méo (distortion coefficients);

i) xdy dung anh xa tu diém trén hé truc toa do camera t6i duong thing trong hé truc toa
d6 thuc dua vao mo hinh camera 16 kim (pinhole camera model):

u fx0cxlrx
H-Esl
1 001 jiz

e (u,v)latoado diém anh trén dnh camera,

trong do:

e fx fy la tiéu cu (focal lengths) theo truc X, y twong Gng tinh theo don vi diém
anh,
e (cx,cy)latoadd diém chinh thuong & trung tAm cua anh, va

e (x,y,z)latoa do diém tuong Gng trén h¢ truc toa do gan véi camera,

iii) 14y diém tham chiéu gifra toa do anh va toa do thuc dé sir dung cho thudt toan ndi suy
bang cach do cac diém trong thuc té tuong tng véi cac diém trén mat phing anh ly dugc
tir camera, tir d6 tim ra cac tham s cua phép bién dbi Homography giita mit phing anh
va mat phang trong khong gian thuc;

iv) xay dung anh xa tu diém trén hé truc toa do camera t6i duong thang trong hé truc toa
do thuc; va

v) tong hop thong tin va xac dinh vi tri ctia db6i twong trong khong gian bang cach sir dung
thong tin ciia di tuong trong khong gian thyc (4nh xa tir hinh anh dbi tuong trén camera)
duogc gui 1én tir cac camera thanh phan, két hop thong tin cua it nhét 2 camera va kich
thudc udce lugng cua dbi tuong dé ¢6 thé xac dinh dugc vi tri chinh xac cia dbi tugng trong
khong gian thuc.

-10-



36562

Hiéu chinh camera 1
I
v
X4y dyng 4nh xa tir toa do diém anh
cua camera tGi diém trén hé truc toa 2
A I
do camera
v
Léy diém tham chiéu gitta toa do 3
anh va toa do thuc —
v
Xay dung anh xa tu diém trén hé truc
toa d0 camera t6i duong tha
0a d¢ ! ng ang trong 4
hé truc toa do thuc
v
Tong hop thong tin va dinh vi i tri 5
cua doi twong trong khong gian ~ F——
Hinh 1
(a) (b) B
2 s e s L S
. . v
i‘ﬁ;’l l
Hinh 2
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Hinh 3

principal
point
(e, ey)

Hinh 4
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(P)
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Hinh 5

Hinh 6
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