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THONG TIN BAI BAO TOM TAT

glﬁ‘f trl;r\ﬂ.]"ls 6/2017 Nghién ciru, thiét ké hé théng thiét bi quan sdt tir xa dang qud cdu Eyeball,
an bal /6/ phuc vu cng tdc ctru ho ctbu nan la mot vén dé cin thiét hién nay. Ddc biét
Chap nhan 20/7/2017 doi véi nhing moi truong kho khdn, khdc nghigt cdc lyc Iwo'ng chitc ‘ndng
bang online 28/2/2018 cdn cé mot hé thong gitip ndm bdt khéng gian, dia hinh tir xa dé gidi citu
v héa: ngwo'l bi nan va con tin thudn loi hon. Trwéc tinh hinh dé, nhém chung toi
Tw khéa: oy g .
Qué cau Eyeball dd xdy dung mot by san phdm gom thiét bi thu hinh (con goi la qud cdu) va
Eyeball thiét bi ghi hinh (con goi la vali quan sat) khong ddy co ddng. Véi tinh todn

thiét ké chi tiét qud cdu cd khd nang tw can bang khi dworc ldn, ném vao dia
hinh khong bang phang Qua cdu véi ba camera (mdi camera cé goc nhin
120 d‘o) co thé quan sdt toan by khong gian xung quanh. Va tin hiéu nay duoc
truyen vé trung tdm (b0 thu hinh - vali quan sdt) qua song Vo tuyén. BE cé
thé truyén nhan dir liéu trong khodng cdch xa, han ché nhiéu khi truyén tin
hiéu qua nhwng I6p vét liéu che chdn, chiing toi dd xdy dung module RF két
hop véi md hoa div lidu va da truyen nhan dit liéu trong khoang cdch 50m.
Va nhiing hinh anh dirorc truyén vé tir camera sé dwoc xik Iy trd nén ro nét
hon bing phan mém xi Iy dnh  trong valy quan sdt. Cé thé ndi rdng: Hé théng
thiét b1 mad nhém chung toi xay dung thir nghiém da ddp ting duroc nhitng
yéu cdu hé tro trong céng tdc ciru hé civu nan hién nay.

Thiét bi quan sat

© 2018 Trwdong Dai hoc Mo - Dia chit. Tat ca cic quyén dwoc bao dam.

dwoc ném qua ctra s6 ngdi nha téi noi bon khing

1. M¢ dau XN S : r o ix
b0 c6 thu va noi giam gitr con tin. Qua cau sé tw lay

Trén thé gidi, mot s6 nwdc da nghién ciru hé
thong thiét bi quan sat tir xa dang qua ciu va dua
vao st dung kha phé bién: Hang ODF Optronik
Israel da cho ra doi EyaBall R1- Mot dau may ghi
hinh ddc lap va co dong EyeBall R1 c6 hinh dang
mot qua cau(Palacin, etal., 2002). Thiét bi c6 thé

“Tdc gid lién hé
E-mail: vtquyen@ioit. ac. vn

thing bang va 6n dinh vi tri trén bé mit, sau d6 bat
dau ghi hinh tat cd moi thir quanh né. Tin hiéu sé
dwoc truyén qua kénh vo tuyén dén trung tim chi
huy. Hé théng ghi hinh nhw viy c6 thé ning cao
hiéu qua ctia cac chién dich chong khuing b6 va ctru
mang séng cda con tin va ngwoi dan.

Anh em nha Aguilar and Young thudc truedng
dai hoc MIT’s Sloan School of Management da
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phat minh va ché tao thanh cong Bouncing-
camera - Mot thiét bi quan sat khong day hinh ciu
6 thé thu tin hiéu Video va truyén tin hiéu truc
tiép vé may tinh bang hodc Iphone qua mang Wifi.
Ngoai ra, sdn pham Throwable Panoramic goi la
béng may anh dwoc phat trién bdi gido sw Marc
Alexa tai Dai hoc ky thuit tai Berlin - San pham nay
c6 dang hinh ciu dwoc tich hgp nhiéu camera cé
thé quay va ghi lai hinh anh xung quanh né (3609)
va dwoc lru trit dit liéu nhw mot USB chir khong
truyén truec tiép dén thiét bi khac nhw Bouncing-
Camera. San phdm dwoc di kém véi mot phan
mém trai anh trén may tinh.

Vi sw phat trién khoa hoc ky thuét ctia cac
nuwéc tién tién trén thé gi¢i da ngién ctru ché tao
thanh cong va dwa vao st dung nhiéu loai thiét bi
c6 gan camera nho gon dé 1am cong cu hd tro kha
hiéu qua. O’ Viét Nam, hiu nhuw chwa cé d@ tai nao
nghién ctiru ché tao loai thiét bi nay dwgc cong bé.

Hinh 1. EyeBall R1- Sdn phdm do Israel sdn xudt.

Thiét bi giam sat déi
twong dang qua ciu

Thiét bj giam sat adi
twgng dang qua ciu

Thiét bi gidm sat abi
tuwong dang qua ciu

Mt khéc, viéc trang bi cdng cu ho tro quan sat va
tiép cn cho cac luc lwong chién dau trong nganh
cong an, va ctru hé clvu nan la khong thé thiéu.

Do hiéu qua va tim quan trong cta thiét bi
quan sat nghiép vu la rat I6n nén ching téi da
nghién ctru xay dung san phadm dang qua cau tich
hop nhiéu camera dé quay va ghi hinh anh xung
quanh no (3600) va tin hiéu video nay sé dwoc
truyén truec ti€p vé man hinh qua cic bd thu - phat
song vo tuyén (RF).

Cac phin tiép sau day ching tbi sé trinh bay:

Phan 2: GiGi thiéu hé thong thiét bi quan sat
tir xa dang qua cau Eyeball va cac van dé nghién
cliru;

Phin 3: X ly dit liéu truyén - nhin qua
module RF;

Phan 4: Nang cao chat lwgng hinh anh.

Phan5: Két luin.

2. Gi¢i thiéu hé thong thiét bi quan sat tir xa
Eyeball

Hé thong thiét bi quan sat EyeBall 1a mot bo
san pham bao gom thiét bi thu va ghi hinh khong
day co dong (Hinh 2). Tin hiéu video dwoc truyén
vé trung tdm chi huy qua séng v6 tuyén. B san
pham hd trg ngwoi dung theo doi truc tiép hién
trwong tir xa. Thiét bi c6 kha nang chiu va dap, moi
treong khic nghiét ddm bdo 6n dinh khi dwoc
ném vao khu virc can quan sat.

Cap diéu khién trung tam

Hinh 2. Hé théng thiét bi quan sdt nghép vu dang qud cdu EyeBall.
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Hinh 3. Sor d6 khoi hé théng quan sdt nghiép vu EyeBall.
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Hinh 4. So d6 khdi b phdt tin hiéu video khéng ddy dang qud cdu.

Thiét bi thu hinh c6 nguén phat hong ngoai dé
quan sat trong viing anh sang yéu.

Hé thong EyeBall sit dung phwong thirc vo
tuyén dé truyén tin hiéu video, hinh dnh d6 nét cao
(HD) &' bang tan 5. 8GHz. Hé thong gom 2 ciu phan
chinh riéng biét 1a qua ciu va thiét bi thu nhin va
xtr Iy (con dwoc goi la khéi trung tim) dwéi dang
vali d€ dé di chuyén va trién khai.

Trong do, hé théng bao gbm cac thanh phan
chinh sau:

B0 phat tin hiéu video thwc hién cac chirc
nang sau:

- Nhan tin hiéu tir mach x Iy hinh anh.

- Phat tin hiéu video tai hién truong vé khoi
trung tAm bang séng cao tan.

Khéi trung tAm thuc hién chirc nang:

- Thu dit liéu tir by phat.

- Ghi lai di¥ liéu va hién thi 1én man hinh va ho
tro ndng cao chat lwong hinh anh.

Trén co s& d6, ching toi trinh bay két qua
nghién ctru - thr nghiém hé thdng gom 2 van deé:

Van dé 1: X ly dit liéu trong truyén - nhin
module RF, c6 tac dung gitip bo phat tin hiéu video
va khoi trung tim c6 thé truyén - nhin dir liéu
trong khoadng cach 50m, c6 vat liéu che chin
(nhitng 16p twdng day ciia nha cao ting...).

Van dé 2: Nang cao chat lwgng hinh anh thu
dworc tir camera trén may tinh. Nhitng hinh anh

Tin hiéu anh s e
—»| Camera P Xtlysd |
Khung canh anh lién tuc
N . Lu6ng dit liéu anh
«——— Diéuché |«
Truyén di

Hinh 5. So do xir Iy va truyén di liéu video.

duoc truyén vé valy c6 thé bi md do nhiéu, rung
camera sé dugc xtr Iy qua phidn mém, gidp nguoi
quan sat c6 thé dworc thay ro dwoc dia hinh.

3. Xtr ly dir liéu truyén- nhian qua module RF

So d6 khoi module phat RF nhw Hinh 4.

Quy trinh xt¢ ly di¥ liéu truyén di nhw Hinh 5.

Tin hiéu thu dworc tir camera 1a mot chudi cac
hinh 4nh. M6i hinh dnh nay dwoc biéu dién dwdi
dang mang gobm m hang va n cot.

D& han ché anh hwdng tiéu cwe tlr moi treong
xung quanh dén module phat va thu nhu: nhiéu
séng dién tlr, modi trwdng truyén dan, che chan.. .,
dit liéu thu nhén dwgc sé khdng con nguyén ven
va c6 thé bi sai. M3 héa dir liéu & module phat va
giai ma dir liéu & module nhin sé ddm béo tinh 6n
dinh va chinh xac cua dir liéu.
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Co6 réit nhiéu cach ma hoéa, giai ma dir liéu
nhung tai day chdng téi chon phwong phap ma
héa dwong truyén Manchester (Hoang Minh Son,
2006):

-Tin hiéu 1 >10.

- Tin hiéu 0 >01.

V6i phwong phap nay, thoi gian ton tai cua
chudi tin hiéu 0 hoic 1 trén dwong truyén sé dwoc
chia nh6é nham gitp module thu va nhan dugrc
ddng dir liéu dwoc truyén (néu thoi gian ton tai
cta xung 0 (1) trén dwong truyén qua dai thi khi
dén module thu sé khong phai la 0 (1) nira do chiu
tac dong clia mdi trwong 16m). Cau truc 1 khung
truyén 1 byte dit liéu:

- 1 bit bat dau (start).

- Dt liéu cén truyén.

- 1 bit két thuc (stop).

Mot diém anh c6 24bit dir liéu sé dwoc truyén
lién tiép theo ciu trac trén.

Dai tin hiéu s6 dwoc diéu ché dich tin s6 FSK
(Hinh 6 minh hoa) dé truyén di xa (Vi Qudc Binh,
2001).

So d6 khoi modue nhin RF nhw Hinh 7.

Dai tin hiéu thu dwoc tir module thu sé dwoc
gia diéu ché. Mach phé bién nhit cta bd giai diéu
ché tin hiéu FSK la vong kho6a pha (PLL). Tin hiéu
& mach 16i vao cia mach PLL lay 2 gia tri tan s6é.
Dién ap sai s6 mot chiéu & 16i ra cia bd so pha sé
diéu khién sy dich chuyén tan s6 nay va cho ta hai
muirc (co s6 2) (mirc cao va mikc thap) ctia tin hiéu
16i vao FSK (TS. Vii Quéc Binh, 2001).

Tin hiéu 16i ra cia mach PLL dwoc dwa téi
mach loc théng thip dé loai bé nhitng thanh phin
con sotlai clia song mang. Sau d6 tin hiéu téi mach
tao xung dé tao ra tin hiéu dir liéu chinh xac (Vi
Quéc Binh, 2001).

Sau d6 tin hiéu dwoc giai ma tai module thu:

- Kiém tra bit Start.

- Poc dir liéu.

- Kiém tra bit Stop.

Kiém tra s6 lwong byte dit liéu nhan dworc.

Chwong trinh phdn mém ma héa nhw sau:
void M_Pulse_Start()

{

M_Data_Out=1;

delay_ms(2);

M_Data_Out=0;

delay_ms(2);

}

void M_Pulse_Finish() {
M_Data_Out=1;
delay_ms(3);
M_Data_Out=0;
delay_ms(3);

}

Void M_Sent_Array(unsigned int *array,

unsigned int length)
{
unsigned int i;
for(i=0;i<length;i++)
{
M_Sent_Byte(array[i]);
}
}
}

paTA” | VCO [T sk ’_’T—I—I_I_DATA

" Bicfu |, FSK |
3O ché PUAARAA | g FSK

T fa f1 f1 f2 f2 f2 f1 f2
Data

—| bién Loc L —»
CK ché FSK

T BN
Data

Hinh 6. Piéu ché FSK

Thigt bi gidi m3

“&-_X
Khai thu
RF * wa phédn kénh
riéng higt {chinh)

AV
-

Hinh 7. Sor d6 khdi trung tdm thu tin hiéu video

khong day.
Bé so pha Loc Tao
- théng [ xung [~
1
VCO | Loc

Hinh 8. Gidi diéu ché FSK.
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Code giai ma:

unsigned char M_Get_Pulsestart()
{

unsigned int i;
while(Man_Data_In);
for(i=0;;i++)

{

delay_us(200);

if('Man_Data_In) break;

}

if(i<10) return 0;

else if (i>13) return 0;
else return 1;

}
unsigned char M_Get_Pulsefinish()

{

unsigned int i;
while(!Man_Data_In);
while(Man_Data_In);
for(i=0;;i++)

{

delay_us(200);
if('Man_Data_In) break;

}

if(i<13) return 0;
else if(i>15) return 0O;
else return 1;

}

Void M_Get_Array(unsigned int *array,
unsigned int length)

{

unsigned int i;

for(i=0;i<length;i++)

{

array[i]=M_Get_Byte();

}

}

Hién thi dang séng thu dwgc trén may hién
séng nhw Hinh 9, Hinh 10.

Chua y: buong phia dwéi 1a tin hiéu module RF
truyén. Puwong phia trén 1a tin hiéu module RF
nhan.

Nhan xét: Tin hiéu sau khi dwoc ma hoda
truyén di 6n dinh hon.

4. Nang cao chat lwgng hinh anh thu dwoc

Bai toan nang cao chat lwong anh 1a mot bai
toan c6 pham vi rat 1é6n. Nhung & day ching toi

M Pos: —200.0.0s CHZ

1 "BW Limit
1
] 100MHz
1 Wolts/iv

L0arse]

Probe
108
Yoltage

2 : Coai e
DLl
WbEoms T THE S 2Emy

29-May-17 1103 <10Hz 1

Hinh 9. Di¥ liéu truéc khi dwoc md héa.

CH oy THe 100V
il

Tek e [El Auto F Pas; —200,0 s CHZ

Coupling

B Limit

1 _100rHz
Yalts/Di

S|

Probe
Jox
‘oltage

Invert
1 25.0ms TCHE O 2E0mv
22-May—17 1103 <10Hz

Hinh 10. Di¥ liéu sau khi dworc md héa.

CHi S00mY  CHZ 1.00%

chi tip trung giai quyét viéc chong me anh.

Sw mo hay sw phai nhat cia anh c6 thé giy ra
béi nhiéu tac nhan:

Chuyén dong trong khi capture anh (c6 thé do
camera).

Ngoai viing tiéu cu ctia ong kinh, str dung mot
ong kinh c6 goc mé rong... sé lam gidm so6 lwong
photon dwoc bat gitr.

C6 rit nhiéu phwong phap dé nang cao chat
lwong anh: Loc trung binh, loc trung vi, loc sic nét,
loc thong thap, loc thong cao. .. Trong pham vi bai
bao nay chung t6i str dung phwong phap loc trung
binh.

Nguyén tic cia cac phwong phap loc 1a cho
ma trdn anh nhan chip véi mdét ma trin
loc(Kernel) hay con dwoc goi 1a cac phép tinh
nhan chap trén anh. Ma tran loc loc (Kernel) con
c6 thé dworc goi la ctra s6 chép, ctra s6 loc, mdt na...
trong bai viét nay ching t6i str dung thuét ngir ma
tran loc (Kernel) (Pao Nam Anh, 2015).

Idst =M x Isrc (1)

Trong d6: Iy.: La anh goc dugce st dung dé€ loc
sO anh; I La anh ra sau khi thuwe hién xong phép
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loc s6 anh; M: La ma trin loc (Mask, kernel).

Toan bd cac diém anh (Pixel) trén anh sé
dwoc tién hanh nhin chip véimatrinloc, tAm cda
ma tran loc sé dwoc dat trung vao vi tri ctia diém
anh (Pixel) dang dworc tinh nhan chap lam thay doi
cac gia tri cta pixel ban dau.

Cong thirc tinh nhan chap (TS. Pao Nam Anbh,
2015):

Idst (X’ y) = Isrc (X’ y) xM (U, V) =

Zn: Z e X+ U, Y+ V) xM(u,v)  (2)

u=—nv=—n

n = (kich thwérc ma tran loc - 1) /2.

T6i 14y tAm ctia ma trin loc (Kernel) lam diém
goc.

Véiloc trung binh, mdi diém anh (Pixel) dwoc
thay thé bang trung binh trong s6 clia cac diém
trong viing 1an can. Toi gia s rang tdi c6 mot ma
tran loc (Kernel) (3x3) quét qua tirng diém anh
clia 4nh dAu vao Isrc. Tai vi tri méi diém anh 14y
gia tri cda cac diém anh twong rng trong viung
(3x3) ctia dnh gdc dat vao ma tran loc (Kernel). Gia
tri diém anh cta anh dau ra Idst la gia tri trung
binh cta tit ca cac diém trong anh trong ma trin
loc (Kernel).

Thudt todn

T6i c6 mot mot anh dau vao véi I(x, y) la gia
tri diém anh tai mot diém (x, y) va mot ngudng 6.

Buwéc 1: Tinh tdng cac thanh phan trong ma
tran loc (Kernel).

Buwéc 2: Chia ldy trung binh cua téng cac
thanh phén trong ma trin dwoc tinh & trén véi s6
lwong cac phan tir ca clra s6 loc ra mét gia tri
iy (%, Y).

Bwdrc 3: Hiéu chinh:

-Néu I(x, y)-I(x, y)>0 thi I(x, y)=Iu(x, y).

-Néu I(x, y)-Iu(x, y)<6 thi I(x, y)=I(x, y).

Chuy:

0 1a mot gia tri cho truwdc va cé thé cé hoac
khong tuy thudc vao muc dich ctia ban.

Ma trdn loc (Kernel) cta bo loc Blur ¢6 dang:
1 1 1 1. 1]

1 111.1

1 1111.1

~ rowsxcols

Trong OpenCV dé str dung Blur cho mgt hinh
anh, ban str dung ham sau:

cv: : blur(cv: : InputArray src, cv: : InputArray
dst, cv: : Size ksize,

cv: : Point anchor = cv: : Point(-1, -1), int
borderType = 4)

Phan tich

src: La anh géoc.

dst: La anh sau khi thwc hién phép loc s6 anh.

ksize: La Kich thwéc cila ma tran loc.

anchor: La Anchor Point ctia ma trdn loc. Gi4
tri mac dinh la (-1, -1).

borderType: La phwong phap dé wéc lwgng
va can chinh cic diém anh néu phép loc chung
vurgt ra khéi gidi han cta anh. Gia tri mac dinh la
4.

* Két qua nhw Hinh 11, Hinh 12, Hinh 13, Hinh
14, Hinh 15, Hinh 16.

Nhan xét:

Phép loc trung binh, thwdng wu tién cho cac
hwéng dé bao vé bién cua anh khaéi bi mo khi lam
tron anh. D6 la mot wu diém ctia bo loc trung binh.
Vi nhitng anh bi nhoe nho wu diém nay né tré
nén rd hon.

5. Kétluin

Két qua thu dwoc khi dwa hé thong thiét bi
quan sat tir xa dang qua cau Eyeball vao thi
nghiém thuec té:

- Bo thu - phat RF da c6 thé thé phat tin hiéu
khéng day v&i khoang cach tdi thi€u 50 mét Thoi
gian lam viéc lién tuc: 30 phut. G6c quan sat
camera 1200,

- Chat lwgng hinh anh khi hién thi 1én man
hinh la rd nét.

Két ludn

Hé théng quan sat tir xa da dwoc phat trién
thanh céng va dap ing dwoc yéu cau ky thuat dat
ra.

Kién nghi

Thiét bi quan sat nghiép vu dang qua cau
EyeBall sé dworc tiép tuc hoan thién cho phu hop
v&i cac yéu cau dac thu va dwoc st dung vao cong
tac ctru hd cru nan nhw ctru hd ¢ nan trong hdm
mo, nti d4, nha, cong tac phong chéng khiing bé,
bat c6c con tin, ddi twong c6 thi trong nha, ..
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Hinh 11. Anh géc (s6'1). Hinh 12. Anh dd qua phép loc (s6 1).

Hinh 13. Anh géc (56 2). Hinh 14. Anh dd qua phép loc (s6 2).

Hinh 15. Anh géc (56 3). Hinh 16. Anh dd qua phép loc (s6 3).
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ABSTRACT

Design and development of a remote visual observing system for
rescue operation
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Researching, designing Eyeball remote observing systems to serve rescue work is necessary.
Especially for harsh enviroments, rescue forces need to have a device that is able to "see" remotely then
reach to vicrims and hostage easier. Base on that, we built a set including a video recorder equipment (the
ball) and an observation case. The ball is designed to be able to balance itself after being thrown into
uneven terrain. The three-camera set ball (each has 120 degree viewing angle) is likely to observe the
entire space. And the signal is transmitted to the center (the observation case) via radio waves. We also
built an RF module combined with data encryption and transmitted data over long distances (50m) in
order to limit the interference caused by transmitting signals through the shield layers. The images will
be processed, become clearlier by the image fixing software in the case. It can be said that the system we
buitl in trial has met the requirements in aiding rescue work.
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