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TOM TAT
Trong linh vuec qudn suw, hién twong phan xa ngwoc dwoc tng dung dé phat hién, phan logi va
dinh vi khi tai quang dién tir (KTQDT). Bai bao tap trung trinh bay mé hinh khao sat va thuc
nghiém xdc dinh hé sé phan xa nguoc, thu nhdn hinh anh vét phdn bé ddc trung chum tia phan
xa nguoc trén tung nhom KTODT. Két qud nghién ciru da dwoc ing dung truc tiép vao viéc thiét
ké che tao thiet bi phat hién KTODT cua doi phuong.
Tir khoa: Phan xa ngugc; Phat hién khi tai quang dién tu.
1. MO DAU
Phép xa nguogc la hién twong dac biét cia phan xa, chum phér} xa duoc truyén nguoc trd lai vi
tri ,nguf)’n phat [1]. Phan xa ngugc duoc ung dung trong mot s Hr}h vuc: trac dia, tham do dia
chat, kién trac [2]. Dac biét 1a trong linh vuc quén sy va an ninh qudc phong, hién tugng phan xa

nguoc dd duge tng dung trong phat hién KTQDT cua dbi phwong [3] va camera quay 1én [4].
Hién tuong phan xa ngugc xuit hién phd bién & cac KTQDT, nguyén 1y duge mo ta trong hinh 1.
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Hinh 1. M6 hinh hién twong phan xa nguoc trong KTQPT.

Chum sang tir kénh phat laser truyén qua méi truong lot vao trudng nhin cta khi tai quang
dién tir va hoi tu tai mat phang anh (tiéu dién) ctia hé quang. Mat phéng anh co hé s6 phan xa
nhét dinh, chum sang phan xa dugc hé quang dinh hu6ng quay tr¢ lai vé phia ngudn sang, kénh
thu anh dat bén canh ciing nhan dugc tin hi€u phan h01 Cén cur vao nang luong va hinh dang vét
sang bét thuong (néu c6) tring khop voi dic trung vét phan xa ngugc thi xac suit rat cao 1a co
KTQDT [5].

Hién nay, da c6 mot s6 loai thiét bi phat hién KTQDT ung dung nguyén 1y trén, c¢6 san pham
c6 kha nang phat hién dugc KTQDT & cu ly 1én téi 2000 m, nhu t6 hop thiét bi phat hién
KTQDT Falcon (Shinex tech, Cong hoa Séc) [3].

2. XAY DUNG MO HINH KHAO SAT
2.1. Xay dung mé6 hinh thwc nghiém

Dé xac dinh hé sb phan xa nguoc trén KTQDT can xay dyng md hinh thuc nghiém trong
phong thi nghiém, nguyén 1y nhu hinh 2 [4].
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Hinh 2. So @6 nguyén 1y khdo sat phan xa nguoc trén KTOPT.
Trong pham vi phong thi nghiém, cu ly ngan, chim laser sau h¢ chuan truc goc mo rat nho
nén hé so6 phan xa nguoc dugc tinh xap xi:
p= Wretro / Wt (1)
Trong d6: Wt , Wheto 1an luot 12 cong suét laser phat va cong suit phan xa vé.
M6 hinh khéovsét thqc té duoc xay dung nhu hinh 3. KTQDT dit cach vi tri laser 1a 2,5 m va
dugc can chinh dé co thé nhin tryc dién vao laser phat.
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a) 1 — Cum phét laser; 2 — Tém phan cuc; b) 1 — Cum phat laser; 2 — Tam ban phan xg;

3 — Tdm ban phan xa; 4 — KTOPT; 3 -~ KTQODT; 4 —Thieét bi do cong suat laser;
5 — Camera thu dnh; 6 — May tinh. 5 — May tinh.

Hinh 3. So' @6 m6 hinh thyc nghi¢m khao sét phan xa nguoc trén KTQDT.
a) Khao sat vet phan xa nguoc; b) Khdo sat hé so phan xa nguoc.
Do md hinh thyc nghiém c6 sir dung tam chia chim 50-50 véi hé s6 truyén qua thuc té do
duoc ty = 0,42. Cong thure (1) dugc viét lai:

p = Whetro Itu Wy (2)
2.2. Tién hanh thuc nghiém
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Sony EV 72504 B‘% 20 Kinh ngam Ong nhom nhin
> REQL (D) dém Baigish
Hikvision Gogol O hom nhi
ATK webeam ggles ng nhom nhin
Camera IP PNB-1 (15X) NVS 7-2/XT  dém Philin
Nhom KTODPT sir dung CCD/CMOS Nhom KTQOPT sie dung Kinh vach Nhom KTQPT st dung EOP

Hinh 4. Mét s6 KTODPT duoc dung dé khao sat hién twong phan xa nguoc.
Dbi twong thuc nghiém gdm céc loai KTQDT nhu hinh 4. Néi dung thuc nghiém gom 02
phan: Xac dinh hé s6 phan xa ngugc trén KTQDT, nhu hinh 3(b); Khao sat hinh anh phan xa
nguoc trén KTQDT, nhu hinh 3(a).
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3. KET QUA THUC NGHIEM, THAO LUAN
Sau qua trinh khao st hién tugng phan xa nguge trén KTQDT, ép dung cong thuc (2), chiing
toi da thu duoc két qua nhu sau:
Bdng 1. Hé sé phan xa nguroc cia mét s6 KTOPT.

Cong suét Cong suat phan xa Hé s6 phan
KTQPT phat (Wy) | nguoc do dugc (Weetro ) Xa nguoc
mw mw %

Nhom KTQDT | Sony FCB 110 1.42 7.38

str dung ATK 110 1.63 8.47

CMOS/CCD | Hikvion IP 110 1.79 9.31

Nhom KTQDT B6x30 110 1.69 8.79

str dung Kinh PSO-1 110 1.71 8.89

vach PNB-1 110 1.82 9.46

) Baigish 110 291 15.13

Nhom KTQDT 77qy/5 14 110 2.83 14.71
st dung EOP —

Philin 110 2.81 14.61

Luu y: Két qud do phu thugc nhiéu vao tinh trang l6p ma ciia KTOPT, do dé, cac mau pham
cuing logi van c6 thé cho két qua khac nhau.

Hé sb phan xa nguoc ciia KTQDT sir dung EOP vuot tri so véi cac dong KTQDT khac, do
hé s6 phan xa tai bé mat cua vat liéu lam photocathod cao hon.

a) Camera Sony FCB
EV 7520A

b) Webcam ATK
(mau, FHD)

c¢) Camera IP
HIKVISION

g) PSO-1
Hinh 5. Hinh dnh vét phan xa nguroc trén mét sé KTOPT.

h) PNB-1

i) B6X30
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Phan b vét phan xa nguoc trén KTQPT c¢6 dang dém séng tron véi cac quang sang-tdi xung
quanh; Riéng doi vei KTQDT st dung ma trn dau thu thi cac quang sang bi chia tach thanh
ddm séng roi rac duoc sap xép hang cot dang ma tran, mdi pixel trén dau thu anh khi d6 co tac
dung nhu mot chiéc guong nho, hinh 5(a-i).

4. KET LUAN

Dua trén co s phan tich, tinh toan ly thuyét phan xa nguoc, nhom tac gia da xay dung thanh
cong mo hinh khao sat hién tugng phan Xa ngugc trong phong thi nghiém. Két qua khao sat dudi
dang s6 liéu va hinh anh phan nao 1am rd hon vé hién twong phan xa ngugce trén KTQDT. Két
qua nghién ctru nay da dwoc tng dung dé phuc vu cho hudng nghién ciru thiét ké ché tao thiét bi
phét hién va phan loai KTQDT cuia d6i phuong va phat hién camera quay 1én hd trg cong tac an
ninh quéc phong.

Loi cam on: Nhdm tac gia cam on sw tai tro vé kinh phi tir dé i cap BOP “nghién ciru thiét ké, ché

thir thiét bi cam tay ding dé phat hién KTOPT cia doi phwong” va s hé tro vé cdc mau pham KTQDT
ciia phong Ky thudt va Cong nghé Anh nhiét/ vién Vit Iy Ky thudt/ vien KHCNOS.
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ABSTRACT
Retro-reflective effect analytical modeling

Retro-reflection can be used to detect, classify and locate optical systems. In this
paper, we give a short overview of the physical aspects that have been implemented in the
model and discuss the experimental validation of our model. The result has been applied
to design and create an optical detection system.
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