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Linh vire k¥ thuat duece de cap

Séng ché dé cap clnng dén thiét b phat hien Ivra thong mmh va plurong phap phat hién
s chmg bieu dd nluet hbng 1ZOJL Va cu thé hon la dé cap dén thist bi phat hien hra thong nunh
va plvong phap st dung biéu do nhiét hong ngoat. ma ket hop thiét bi phét hién neon hia thong
throng va1 mav ehi hinh bieu d6 nluér hong ngoai vé cong nghé xr I biéu do nhiét hone
ngoar, va ma lam cho viee xae dmh liéu tn hien ngon va nhan duoe 1 cam bién hira la ngon
It duwroe cho phép hav ngon lva nhan tao ¢o the dwoc phar luen chinh xac. nho do car tuén do

chimb xae ena béao dong chay,
Tinh trang kv thuat cta sang che

Nhm chung, Ku bao dong chay vang len. so ran duwoc ture hudn. vi i cua dam chav
duoe xae dnhe va cong tée clnra chiay duoe dure lién. Tuy nhién. néu bao déng chay 1a bao
dong khong mong non (bao dong chay sai ¢ thé quy Ia véu 1o bat thnrong. véu 1 khac khong
phat la nhiet. khoi hodic ngon kra ¢d thé quy la dam chav). thiet hai kinh & cing nhuw s khé chim
lon QQ thé xavra,

Cu thé Ia. khi bao d ong khong mong muon duge phat ra trong nha may tr dong hodc
nrong . hoat dong ctia midt day cluven san xuat sé bi dimg lai. va do do ton that lém 6 the xav
ra. Nguoe lai. khi tiénz chuong bao hisu khong dwoe phat ra ngay ca trong trong hep hoa

was. ton that Lén hon ¢é ihé Xay 1a.

Theo do. thuer by phéar hién ngon lira 6 kha nang phat luen ngon lia nho khong @iong
b0 phat hién chay chung (¢é phat lién khot nhist hoac fwong fr) duece s dung. Thist by phat
hien ngon hra nay o6 un diem la chév 6 the duoe phat hien o giai doan sént va tuét bi phat

Inen chiay cd v dien: plien \mg séim vél dam chay, Do do. thiet b phar luén ngon ha duoc su

2



36876

dung rong rar trong cac co s cong ngluép quan trong.

Trong hau het cac wuong hwop. Khi chay xuar luén. ngon hra theé luén dac diem dot

chay duy nhat. Mor wong cac dac diem dot chay la phat ra song dien v déc mumg. Viee phat

hien song dien r dac wung la nguyen tac cua tuet by phat hien ngon hra.

Theo cach khac. ngou lua phat ra tia cue thin (rong pham vi nr 183 dén 260 ) vé
dar song dge numg va ta hong ngoa (trong pham vi v 4.3 dén 4.4 tm) can e vao bire xa cong
hwang CO;. Phat huén tia cure thin va tia hong ngoat va am thanh bao dong chav 1a nguven tac

et tluet bi phar luen neon hra

Trong khu do. thiet by phat [uén ua cue tinytia hong ngoar. tuet by phar hien ua hong
ngoai ba song. v.v. duge sir dung cdi dang thiét bi phat hien ngon Ita (cam bien). Thier bi phat
hien nay dwoe o ra bang cach ket hop phi hop vér morn wuong s dung dé tang do clunh xac

cua vige phat huén chay, va do do ¢d the gam bao dong khong mong muon va thire luén nluéu

phar luén chay plhure tap.

Cac thiet b pliat hién ngon lia nay s dung plurong phap lam giam bao dong khiong
mong ndn thong qua thiét lap do nhav can cr vao kich ﬂllr(fv'c ctia ngon Nea va thist lap tam
ther Vidu viee vae dpds héu ¢d van hanh nimg thigt bi phat hien droc thuét lap sir dung kich
thrde v kheang thot gian on tai ciia ngon hra rong nhiéu tinh wang bao dong Khong mong

umon. ulwr dieu kien tet by dor ding gas. ngon hra dot chav gas. den chigu sang. vy

FIG. 1 di kem the Inen thier by phat luén ngon hra ba song (got [ thiet by phat luén siv
dung plirong phap IR3) st dung dée tinh phat xa cong hwong CO-. lién ta duoce sir dung rong

rat lam thiet b phat luén ngon Iiva, la maét vi du vé cong nghe thong thuong.

Nl duge the luen trong FIG. 1. duét bi phat lién ngon hra ba séng dige tao cau hinh

bao goni: ba bo loc tia hong ngoai quang hoe 220,. 220 va 220s duroc tao cau hinh dé mven

chon loc tia hong ngoat rong ba dar séng (4.0 wm. 4.4 pun. va 5.0 wm). e la. cée dai phat xa

<



36876

cong Inrong CO»: ba cam bién tia hong ngoa 240;. 240, va 2405 duoc tao cau hinh dé nhan cac

fa héng ngoat duoc yén thong qua bo loc quang: ba bo khuéch dai tin higu 250, 2505 wa
2305 duoe tao can hinh dé ¢ bo loc phnt hop deé rruven chi thanh phan ¢ tan so nhap nhay
wong pham vi i [ dén 10 Hz dwoe chon tir tin hiéu xut ra cia cac cam bien héng ngoai 240,
2400 v 2400 <A dé Khwéeh dat chion loe chi cae thank phﬁn o T o wans va bo xac duii chay
va bo dicu klien 260 duoce tao edau hinh dé tnh toan kich thude cia cic g1d 1t lueu deoc

phat ra fr eae bo Kivech dan tin lien twong tmg 2304, 230, va 2305 va tv 1€ gitra cac gia ui i

luens Bing cach s dung dar todn nene. de xde dmh hea da suat hién chi khi mo hinh cue dat

et pho phidr e cong hnrorig CO; phat ta tr ngoen e dwee phat luen. va dé guven tin lueu bio

chay 1041 bo phat t haéu 270,

Méc ‘di'r, thér bi phat higu ngon hra ba séng dimg ta hong ngoai b 11 dism La fuéu suat
cua iec ha *‘1\ w1 ngon hra m(.;mg déi cao. thié'f b1 phé{ hign ngou lira ba song sir dung na h(f\l’gf;
ngoat J\ilefwug phan tmg var anh wnw nhan tao. ching han nlur anh sang nr nhuen. den b
qu.;,n_;g dern o, den thiy ngan. v v fduet bi phét luén ngor hra ba séng st dung na hong ugoa
co nhuoe i [ this ot by pluat hien ngon lira ba song st dung tia hone ngoai ¢ the phiar hién oi
vi chi. tluet | uzﬁ et pha Yllhl"“"[ cao ¢o trong khu cong ngluep. mon 16 swan dién xumg quank: khac

nhau. den phat nfuet. 1o siron hode twong wr nlur ngon lua,

Ngods ra. mac di gan dav p}muu phap phézt luen chay sur dung mav glu hinh bieu do
nheet. phwrong phiap phar luén nggxn hra kho Khan 1)1Ln hien chinli xac heu co ngon ha hayv
Khong chi bang nhuet do wong tuer bi nluet phat nluet cao ¢o & trong khu cong nghiép. mon 1o

siron dien samg quanh khae, den. 1o swol hmg fwong wr duoe phar hién nlr ngon kra. va anh

Iwrémg theo cach mong o Theo &9, phuong phap phat luén chay bi han che K sir dung L

thiet bi phat luén ngon lua thue e

Nhar dwee mo @ o wen, thuet by pl har *wn ngon hra thong thuong 14 san pham duoe tao

ra bing cacl su dung cam bien hong ngoai va cam bien tia ayre tim eung vt nd hodce ket hop.
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Thiet br phat luen ngon hva thong thwong chit véu bao gdm hat loar thiet b phat hién. nre la.

thuer by phat huén na cue thn hong ngoat (UV/IR) va thuet by phar luén ngon hra ba séng (IR3),

FIG. 2 di kent thé luén su xuat hien ctia thiet b phat hien ngon hra ba séng dwoc tao
cau hinh dé phat hién chi ngon hira bang céch doc dang séng cua dac il ngon iva bang cach st
ding ba cam bien hémg ngoat va bo loc dar tan gén 4.4 um. FIG. 2 di kém thé hien su xuat hien
cua tuét by phar hién tia cue tinvtia hong negoat duoe tao cau hinli de phat luen clu ngon lua

bang cach sw dung cam bién tia hong ngoar va cam bién tia cue thn eting nhau,

Tuv nhién. mac i thiét bi phat hién ngon bra thong tnrong ¢6 the phat lnén ngon hra
theo mong muon. va ¢é khé khan 1én mong xéc dinh ngon ra tao ra tiv dam chav nhian tao
hode dam chay o6 the quy la st ¢o ¥ gay hoa hoan. va do d6 1a nlwoe diém wong 46 md Ve 1o
mo1 frrong khac ﬁhau (thiet vbi dor dimg gas. 10 swoi dién. ngon hra han cong ng‘méli va den
(den halogen. den nang lvong mat woL v.v.) ¢ cac vi wl vi du duge phat huén sat 1a ngon lua va

sau do bao dong khong mong mudn duoe phét ra,
Tan kéu tinh nlang I thuat
Tai lien sang ché
Tai hién sang che | Patent Han Quoc so 10-0882236 (cap ngay 30:01 2009)
Tai liu sang ché 2: Patent Han Quoc s6 10-1372989 (cap ngay 05:03:2014)
Bin chat ky thuit cua sang ché

Sang che duoc rz}d ra de k m. phue céc van dé mo @ & tén trong linh vire nav. va muc
dich ctia séng ché I dé xuar thiét bi phat hién ki thong minh va phuong phéap st dung biu do
nhiét hong ngoat. ma ket hop thiet bi phat hien ngon hra thong threme vor modun mav gu hinh
bieu do nhiét hong ngoai va cong nghé xt It biu do nhiét hong ngoal. va lam cho loat va i ro
e nngon la dwge xace dinh chinh xéc theo cach thong minh théng qua mdi quan hé két hop

gilra cac veu to e nhe d6 @iam dang ke bao dong khéng mong nmon va car thien dang ke do
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chinh xac cua bao dong chayv.

Pe dat duoce nwe dich néu wén. séng ché dé xuat tluét bi phar hién lua thong nimh sir
dung biu d6 nluét hang neoai. it bi bao 2omy vé: cam bien ra dwoc lap dar wén 0. va duoe
tao cau hinl & phat hién ngon lia rong ving kiém sodt: may ghi hinh bisu do nhiét hong ngoa
duroe lﬁ_p dat ren va. va diroe tao cau hinh co duoe bieu do nluer cua g kiém soat va bang
dieu klvén duoe tao cau hinh dé thure Tuen xur Iv hinly anh pl hop dé xac dinh Lidu ngon ra wong
Vg kiém S;\f'lf la ngon a6 the quy I ngon hira thue hode ngon Ira nhan tao duoe cho phep
murée thong quaxar I hils anh biéu do nliér diroe clup lai bing mayv el Linh biéu do nhiét Lo

ngoar va xu Iy dir igu cam bién thu duoe bang cam bién loa.

Tor hon néu. theet br phar luén ngon hra st dung tia cure thn hodc na hong ngoai hode

tluet br phat hien ngon hra ba song ¢6 the thich hop lam cam bien hra,

Cuthé la, bang dtieu khien cé the bao gém: bo nhan tm lueu phar huen ngon hra dwec o
cau hinh de nhan tm luen phar buen ngon hra cva cam bien hra. bo phan xar ]j-f' s andy deoe tao
cén hinh dé thuee Inén xir 1 hinh anh phi hop dé xac dinh lidu ngon It rong g kiém soat la
ngon hra 6 thé quyv Ia ngon I thwe hodc ngon hra nhan tao dwoc cho phép uude can o vao
biéu do nliér etia ngen la duoe chup lai bang v ghi hinh bieu &6 nluét hong necar: bo phan
xac duili ngon hra duoce tao can hinh dé xac dinh Liu tin hieu bao chav duoce tao ra baﬂng cach so
sanil kich tude cua ngon Ma v61 gid w tham chisu: bo phan phét ra tin néu bao dong duoe tao
cau hinh deé pliat ra tn uen canli bao chay de dap lar un hueu suar lien chay duce phat va nrec
xac dinh chav: va wodun ruvén thong dugce tao cau hinh dé thue Lién nuven thiong véi tluer by
thong mmbh thnde ve ngudi ding,

Tér hon néu. bang dieu khién eé the thue hién dieu Kiién sao cho méy gl hinh biéu do
nhiét iong ngoéi 'tht_l‘c hign ghi hinh plnt hop dé xée dinh liéu con ngudi cé mat trong vmg kism
sodt ki dudi dang kér qua etia xar 1 hinh anh. ngon Iia khong phar Ia ngon hra cho phep. @4 m

cua t:a hong ngoat phat va nir ngon Ira lén hon so o1t s0 tia hong ngoai ¢ the cho phép. hoac
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@18 117 cua fia cvre t phidt ra ar ngon Ira 1om hon so vét i s tia cue i cé the cho phep.

Ngoar ra. khi nguon dimg dira vao tin hiéu ngon Iva nhan tao bang cach st dung thiét by
thong munh duge so It ngon hra nhan tao duoe dua tn huiéu vao bot ngudi dimg dwoc dang kv

wong bang dien Kuen dudt dang ngon va diroc cho phép nude thong qua modun tuven thong.

Dé dat dwoe mue dich ten séng che con dé xuat phurong phap phat hien ngon fra
thong mmh st dung bién do nhiét hong ngoar. plvong plidp bao gom: 1) phat luén. bing cam bien
hra. ngon Jua o6 trong ung kiém sodt nrong vng: 11) thu duce, bang méy ghi hinh bieu do nhiet
héng L2OdL biéu do nhist cua vig liém sodt: 1i1) thue luen, bénf_;{ bé phzfm’ s v hinh anh cua
béng dieu khién. sav It linh anh pht hop dé xac dinh lisu ngon hia trong vung kiéin <oat 1 ngow
la ¢6 the quv la ngon Ira tdnre hoac ngon Itra nhan tao duoc cho phép mrde can otr vao bidu do
nluét thu droe: 1v) xde dmbh, béng bo phan xac dmh ngon hra. héu tin luéu bae chav dwoce tao 1a
béng edch so sanh kich e cia ngon Itra can o vao xur Iv hinh aah von gia w1 tham clusu: va v
phét ra. béng bo phan phat ra tin lnéu bao dong. tin hieu canh bao chav dé dap lai tin luéu uat
luen chav diroc phat ra tir bo phan xac dinh ngon ..

Tot hom naw, plrong phap phat luen neon hra thong minh con bao gon. nuwde klu tdure
Inen xur Iy unh anli. dang kv ngon hva nhan tao. duwoe dra tn ludu “xo bot ngaror dung. wong bang
«:Tiéubkiuén 12 ngon lita duoe cho pliép tude thong qua modun wuyven thong bang cach nhap vao

ngon fra nhin tao bang st dung thiét by thong mumh thuee ve nguor dung,

Cuthe la. dure hien xur Iv hinh anh & bude 1) o6 thé bao g&m: xae dmh heu ngon hra ¢o
ong ving kiém soar: ki ngon hra <o wong vimg ki sodt. xac dinh toa do va kich thude aa
ngon hra, va sau c’[é xde dmh hieu ngon lra da xac dinh la ngon Ira 6 the quyv 1 ngon lua tre
Lode ngon ra nhian tao dwge cho phép mrde: va ki neon lua da xée dihi 14 ngon hea cho phép.

phar ra khong phan la tinn luen bao chay,

Tot hon new. oy s6 tia hong ngoar hodc tia cue tim duoc nhap vao 1y cam bien lira Lién

thot co the dirge churveén thanh gid w1 nen cang véi viée phat ra khéneg pha Ia tin hisu bao chav. va
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sant 4o co the tnre hien xar I¥ hinh anh lai klu m so tia hong ngoat hodc tia cue tim nhap vao fir

camm bien lua bang hode 1ou hon se vél gia o nen tha duece

Nzoatra. klu ket qua cua x5 hink anh. ima duee xée dinh rédng ngon hira kKhong phar I
ngon la cho phep. o1 so na hong ngoar luén thot 16n how so vor ni so ta hong ngoat ¢ the cho
phiep. hode o fa cyre i 1 how so v o1 s6 na hong neoat cd te cho phép. xac dm Lieu con

B0 co it ong Ving kiém soat bing s dung mav hi hinh bien do nhigt hong ngoai drae

tre huén.

Ngoat ra. ki dwee xac dmb 1é conngnrdn e6 1t wong vimg kiem soat. xac dinh. bang
be phanysar I linh anh. toa d6 nguon duoe xac dml bang bo phan sar I hinh anh. s phn shude
enta con nguot va ngon hra. va thee déi hién rue. bang bo phan xar Iv hinh anh. sw thay dox ve

ke thiroe cua ngon Ia ¢d the dwoc thwre huén. va bé phan xac dmh ngon hra ¢6 the xuat ra tin
luzu hao chav de bao dong chay klu kich thurde cua ngon lira Ion lion so vén @ia i tham chiéu,

Bat ke heu con nguon ¢6 mat wong “ug kién soar hav khong. khi ket qua ctia xar v
hinb anh da xac dmh rang kich dnrde ena ngon bra 1dm hon so v61 gia iy tham cluéu bang cach
se sanh Meh dwrae ena ngon Iva rong wimg kidm soat bing gia o tham chieu. bo phan xéc dul
ngon nra o the phar va tn luéu bao chay dé bao dong chav,
Hi¢u qua dat dwge cua sang che

Sang che o ra cac ludu qua sau thong qua @ar phap k3 dat duoce mo ta o tén.

- Thar nhat. Mu loar ngon lra dwge xae dindy ngon hra nhan tao duoe su cdung ¢o the
dwoe phat hien 1 ngon hra khong lién quan deén tinli hndng bao dong chav. va do d6 co the
dvrgre phat leén chimh xéde hidu neon e duoe phar hién hién tho ¢ phat 14 ngon lira hen quen
den s xuat hien ngon lra hodic ngon hra nhan tao. nho @6 cai thien do chinh xac cua bao dong
chav,

Theo cach khac. ngon Iwa buh thuong cia dén dién. bat ita ea. 1o swon 1o swon dién
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Vv e ong khong gian miam sat ngon lwa (Vi du. van phong. khu cong ngluép. v.v) ¢d the
duge xu Iy nlnr ngoar 1é théng qua thiet lap wwrde cua ngudn ding théng qua thier bi thong minh.

nhe do giam dang ke bao dong khong mong nmuon.

Thur hat Ira han. hra duoe. viv. ngon hra duoc st dung bon nguot van hanh. duoe phat
luen la ngon hira lam viee o cing thot diém ma nguot duge phat hien. nho dé @ram dang ke bao
dong khong mong muon.

Thar ba. kht loar ngon hra dwoc xde dmh. ving cua ngon hra duoe cho phép ¢6 the
droe xac duh, va do do. ving dd xac duth mirde o v ui cu the sw dung hra o the duoe xu v la
vl loar i nho do loar bo bao dong khong mong muon va cat thien do chinh xae cua béo

deng chay

Thur . v 1e bao dong chay sai. ma la nhwoe diém cta thiet by phat luén ngon lra. ¢o
thé duge eiam dang ké. v do d6 ton hat vé kinh € c6 the giam déng ké (vi du. ton that kinh té
161 ¢6 the quyv & dumg hoat dong etia day chuven nha may trong fromg hiop Lioa hoan ¢6 thé
1113 ).

M6 i vin tat cic hinh vé

FIG. 1 Ia so do the hién cau hinh cua thiet bi phat luen ngon ira ba séng 14 ot vi du
cua cong nghe thong tnrong:

FIG 2 la hinl anh thé hién bé ngoai cta thiet bi phat luén ngon hira ba séng:

FIG. 3 1 hinh anh theé hién bé ngoai cia thiet bi phat hién tia cire tim'tia hong ngoa
théng throng:

FIG. 4 1a hinh chiéu the hien thiet by phat luen hva thong mmbh sir dung bieu do nluer
hong ngoai theo mot pltong 4n cia séng ché:

FIG. 5 1a hinh chiéu the hién thiét b1 phar luén hra thong minh sir dung bicu do nhist

hong ngoar theo phrong én khac ena séing che:
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FIG. 6 1a sordo cau hinh dieu Kuén cna tuét bi phat luén lva thong mmh str dung bien
do nhuet hong ngoar theo sang che:

FIG 7 1a so do khot theé luén an plwrong phap phat luén ngon va thong nunh sw dung
breu do nhuet hong ngoar theo sang ché:

FIG. 8 la hunh anh the huén man linh bidu do nhiét ena ngon Ira than da 1a maot i du
ve neon ltra cho phép:

FIG. 9 1a hinh anli the Tuen man lunh biéu d6 nluet cua thiet by dor dime gas la mor v1
chi khae ve ngon hra cho phep:

FIG. 10 den 12 Ta cac hinh anh bieu do nhiét theé hien cac wang thai wong dé nzon hua
khong phat Ia ngon hra cho pheép. con nguot ¢d mat gan hua. va kich thude cua ngon hira khong
Vot qua gia o tham cluén:

FIG. 13 va 14 la hinh anh bien do nhiét thé huén qua wih phat luén nguot s dyne
mayv glu lunh bieu do nluét hong ngoar:

FIG. 15 la hinh anh bieu do nlueér the fuén wang thar wong d6. ngon hra lan rong 16
san co bat can cua ngvor van hanh:

~ FIG. 16 la hinh anly breu do nlnet the luen tinh huodng. wong dé ngon hra lan rong van
ngwdn van hanl & bén wan va

FIG. 17 den 19 [ cac hinh anh breu do nlueét the luen qua winh. wong do ngon hea med.
khong phai la ngon hra cho phép. duoe tao ra trong vimg kiem soat va kich thude (ving) ctia
ngon hra dan wo nen lon hon so vt gia 1 tham cluéu,

Mo ta chi tigt sing cheé
Cac phirong an i tien cua sang ché s& duoe mo ta chi gér vt sw tham khao cae hih

vé d ke
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FIG. 4 di kém the huén plirong an ctia thiét bi phéc hién lira thong muil str dung bisu

do nluet hong ngoai theo sang che.

Nlnr dwoc the hien trong FIG. 4. tluet by phar luén lua thong mmh 10 theo mot pluong
an cuia séang ché duoe dé xuat ¢d cau tao. trong dé cam bien lia 14 va may ali hinh biéu do
nluet hong ngoar 16 duoe lap dac wen vo 12 dé duoe dat wén cing motr duong. Cam bien hra 14

va may ght hinh bieu do nhiet hong ngoar 16 phat luén ngon hra o cong mot goe giam sat.

Theo mot plurong an cua sang che. thiét b phat hién tia cwe tin hode hong neoar
(LVV IR toe la, cam bien hra swr chang tia cue thn hodc tia hong neoat. phi hop L cam bién

lua 14,

FIG. 5 di kem the Iuén plrong an khae cua thuet bi phat huén hra thong mmbh st dung

bieu do nluet hong ngoar theo sang che.

Nl durge the hién wong FIG. 3. thiét bi phat hién lira thong nunh 10 theo phrong an
Kkhdc ctia sing ché cimg d& xuat cau e, ong dé cam bien lra 14 va may gli hinh bidu do
nhiet hong ngoar 16 CTHQ‘C lap dat rén vo 12 dwoce dar rén cimg ot dwong. Cam bien Tua 14 va

may ghit hinh bieu do nhiér hong ngoar 16 phiat hién ngon Ira & cing mot goc gram sat.

Theo phuong dn khac ctia sang che. thiét bi phat hien ngon hra ba song(IR3) plw hop
lamy carn bien hra 14, Theo cach khac. nluéu loat cam bién hong ngoat co the dwoc Lip darva sir
dung.

Trong khi d6. thist bi phat lién hra the mg muh theo mol phuong an duee mo ta o men
cuta sang che bao gom bang didu khien 20 ma duoc | lép trong vo 12

Cu the la, bang dieu khien 20 duoc trang bi bo xir ¥, ho nhd. vv duoe st dung 4é
thire hién xar I¥ lunh anh enia biéu do nhigt duoe chup lai bang méas ghi linh bidu dé nhiér hong
ngoat va de thue luén xr Iv dir héu cam tmg cua cam bien ra. va tien hanh xu ¥ limh anh phu

hiop de xac dinh higu ngon Ira ¢6 wimg kiém soat 1a ngon Ira 6 the quy 1 nzon hra tlure liav
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ngoi lira nhan tao diroe chio pheép e

Dot vor e dich nav. nhr duee thé hién mong FIG. 6 di ke bang diéu khién 20
duoe tao cau hinh d@ bao oo bo nhén tin luéu phat luén ngon Tia 21 dwroe tao cau hinh de
nhan tirr lueu phat hién ngon hra cua cam bien hra 14: bo phan xur Iv hinh anh 22 dwoc o cau
b de e Ingn s I hind: anh pl hop deé sac dinki lien ngon hra trong stng kiem soar [a
ngon hra cd the quv la ngon hea thue hav nzon hwa nhau tao dwoe cho phép nude can ar vac

bieu do pliiet cuia ngon kra duge chup lai bang mav ghi hink bidu do nhiét hong ngoat 162 bo

phan xac dinh ngon hya 23 duoc rac cau hinh de xae dinh lignr un fueu bao chav duoc tao ra
bang cacli so sanls fich thurde (ving) hode tromg fur cia ngon la, cén e vao kér qué clia X [v
Iints anly von @s ti tham chitw: va hu phan phar ra tn leeu bao dong 24 duoc tao can hinh dé
phat 1a tn lueu canh bao dla},"dé dap laﬁ it hi&}u uat hién chay duge phat ra wr bo phan xac

duih 11;:1.01,1 lira 23,

Nuoai ra. baig ) didu Khién 20 cuere rang br modun wuven thong 25, nhw modun Wik
Lodc Bluetoorh hodc arong fr. dé nuven thong voi th,{é"‘t b1 thong mmbh (dién thoar thong nunh.
PC ban may tnh bang. hode trong o) thuoce - nguot dung.

Tr-:mg mtmylg hop nav. uguvén ric va cliie ndng cua cac bo plian wong thuét by phit
lien I thong munh theo sang duwree mo ta nlur sau.

Kiu ngon éimv ¢6 trong ving kiém sodt frong me. can bién h’r; 14 phar luen nzon hra

e nen A yen tm lueu phat luén td1 bo nhan rin ludu pliat luen ngon hra 21 cia bang dieu

May ey hinh breu do nhiét hong ngog 16 nhan thong un ve phat luén ngon hva nr bo

nhim gy phat hien ngon hiva 21 va bat dau thu dwge biea do nhigt ena ving kiem soar

Theo cach Klide, khi tin luéu phét uén ngon Ira dwre phat hién vor cam bien hra 14

dvge muven (o1 bo nhan tin luéw phéat hién ngon fra 21, may gli hinh bidu do nliet hong ngoas
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16 bar dau thu duoe hinh anh cua ving kiém soat dé dap lai tin hiéu cua bang dieu khien 20.

Bo phan xu Iy hinh anh 22 ea bang diéu Kuen 20 nén hanh x I hinh anh pha hop
de xac dmh heu ngon Ira ¢o phar la ngon lra ¢ thé quy la ngon lra ture hoac ngon hra duoc
cho phép tmrde (ngon hra nhan tao) can et vao hinh anh duoe clup lat bang may gl hinh biéu

do nluer hong ngoar 16,

Trong trudng hop nav, khi ket qua cia xtt I hinh anh duoc tién haniy bang bo phan xr
5" hinly anh 22, ngon lta khéng phat la ngon hia cho phép. @ia ni cta tia hone neoai phat ra
ngon loa 1om hom so voi ui so tia hong ngoat ¢ thé cho phép. hoac Q14 17 cua T1a et phar ra
fr ngon Iva lom hon so vét ol 56 tia cue tim cd the cho i;;hép., bang diéu kluén 20 e hién dien
khien sao cho mav ghi hinh bieu do nhiét hong ngoai 16 bt dau ghi hinh anh phn hop de xéc

dmh heu con ngwor co mat wong ving kidm soat hay khong.

Modun trirven théng 235 cia bang diéu khien 20 duoc o cau hinh dé nuven thong tin
i thiét bi thong minh (dien thoai thong munh. PC ban. may tinh bang. hoac nrong fir) thuoe ve
nguot ding. Thong qua cac tdut by nav. nguwor dung ¢o the the luén thiet lap didu khien bang
diéu khien 20 béug cach van dung thiét b thong mmnh.

Bo phan xac dmh ngon hva 23 ¢6 clnre nang so sanh kicli thrde (\tng) hodce fronig
cua ngon hra vér @i w1 tham chiu va sau dé tao ra tin hieu bao chav Ku kich thirde (\wing)
hode nrong tir cua ngon ra lon hon so vot gia i tham cf ién Bo phau phat ra tin lueu béo dong
24 ¢ clnre nang phat ra tin hiéu bao dong dé dap lai tin hiéu xuar hién chav cua bo phan xac

dmby ngon hra 23

Trong wwong hop nay. tien trinh van hanh cua thiet br phat hien hva thong mmb <
cdung bieu do nhier hong ngoeat theo sing che dwae thue luén cin ¢ vao cau hinh da mo 2 o

tren duoce mo fa, nlnr sau.

FIG. 6 di kem la so do can hinh dieu kluen cua thiet bi phar hién hra thong minh s
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dung bieu do nhiet hong neoai teo séng ché. va FIG. 7 Ia so do1 khiol thé hidn plurong phap

phéc lzen ngon lra thong minh st dung bidu do nhiét hong ngoai theo sang che.

Tl nhar. khi ngon ra co wong ving kiem soét twong tmg. cam bién hra 14 phat hué
ngon hra frwrde ten va ouyven tin luéu phar luén 1 bo nhan tin luéu phat hien ngon hra 21 cia

bang dieu klién 20.

Sau do. may gl hunh bieu do nluét hong ngoar 16 bar dau i bieu do nhiét cua ving
kaem scat dé dap lan tn fuén caa bang digu khuén 20, va bo phan i I hinh anh 22 fén hankh xu

v b anh can o vao bien d6 nluet thu dwee.

Cuthe la. heu ngon hia ¢d wong vung kigm soat duoe xae dinh o bude S101 13 bude
dau ten cua quy trinh xir ¥ hinh anh dwoe tén hanh bang bo phan xar Iy hinh anh 22, toa do va
Kich thvee cua ngon hra dirge xae dmbh ku ngon ra c6 ¢ bude S102. va lien ngon hra dd xac

dmbr la ngon hra duge cho phép duoe xac dimh & bude S103.

Trong nuong hop nay. ngon Ira dwoe cho phép khong de cap dén ngon kra tare b
the quy la dam chay. ma de cap den ngon hra nhan tao dwoe cho phep trde (vi du ngon hra
lann viee & Kl cong nghiép. hra den halogen. va hta etia tluét by dot chay bang @as. hiea cua tuet
by ¢6 nhiét do cao. ngon la ctia mot rong cac thiét bi mung néng bang dién & xung quanh. dén
st et va thiét by g1a nhigt. hoge twong ).

Naror dimg 6 the dang kv ngon Itra nhan tao nay wong bo nha hode trong nr cia
bang dien khien 20 1a ngon dm;.vc. cho phiép o diém thot gian bar kj&’ rrroe K xar v lunh anh
mude thong qua thiét bi thone minh (dien thoai thong minh. PC ban, mav tinh bang. hodc nrong

).

Theo caclikhac. khi nguor dung dua vao tin luéu ngon ra nhan tao bang cach s dimg
thiet br thong mnh dwoc so hfm. ngen hra nhan tao duge dwa tn fuéu vao bol nguat dimg

Théng qua modun tuven thmg 25 duoe dang Jr\ tong bang didu khién diros cdang ngon hra
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duee cho phép murde.

Clu tiét hon, khi neurot ding dira vao tin hién ngon hva nhan tao ma oé the xuar hién
mong vimg kién soat chav dinh tmrde thong qua tmg dung & thiét by théng minh & birde S104.
ngon hia nhan tao dwge nhap vao bo nhd hodc twong tr ctia bang disu khién 20 boi ngudi dimg
thong qua modun wuven thong 23 dwoe ding kv duor dang ngon hua duge cho phép nuwde o

bude S10S

Theo d6. khi ket qua cua xu Iv hinh anh phtt hop dé xée dnh Liéu ngon hra wong nghi
van 1a neon Ira co the cuy la ngon hra thure hode ngon Ira dwoc cho pliep nwde (ngon hva nhan
rao) duoe rao ra bot bo phan xw v hinh anh 22 cén et vio hinh anh duoe chup lai bang mav g
hinh biéu do nhiét h{f‘mg ngoat 16 o bude S106, ngon hra wong nehi van diroe xac dinh 13 ngon
lta clio phiép. nlar dirge thé luén wong. vi du. man hinh bieu do nhist ngon lira than da duoc the
hiéu. trong FIG. § hodc man hinh biéu do nhiét cua thiét bi dot chav béﬁng gas diroc thé hién

]

rong FIG 9. bo phan xar Iv hinh anh 22 xuat ra khong phat 13 tin hien bao chav & bude S107.

Dong thon bo phan xar Iy lunh anh 22 cluven o1 so tia hong ngoat hoace ta cue i
luén thon duoe nhap vao nr cam bien hra 14, thanh @1 11 nén cua lunh anh bidu do nluét. Khi mi
s0 tta hiong nzoar hodc fa ctre fm duoe nhap vao nr cam bien hra 14 bang hodc lon hon so vén

gia tir nen thn dwoc, v v hunh anh da mo ta weén dwoe ten hanh lan thém.

Trong khi dé. khi ket qua hieu suar cia buge S106. ngon hra trong nghi van khong
phai la ngon hra cho phep. 1 $O tia h@ng ngoat luen rat lon hon so vor a1 56 tia Elﬁng ngoar co
theé cho phep. hodc w1 s6 tia etre tim hien tai 16n hon so véi 11 50 fia h&mg ngoat ¢ thé cho phep.
qua trinh ¢6 the tén hanh bude xée dinh Lieu con nEol o MAr trong Vng kiém sodt o budce

5108 thay vingay lap nie thire Inén xac dinh lva ¢6 xuar hien hay khong.

Theo do. may ghi hinh bieu d6 nhuet hong ngoat 16 bat dau ghu hinh anh phu hop dé

xac duh higu con ngwdr ¢é mar wong g kiem soar o bude S109 hav khong

-15-



36876

Sau do. kbt bo phan xur Iv hmh anh 22 da xdc dinh 14 con nguot ¢ mar rong Wing
KIém ot cén ot vao tin hien el hinh bieu d6 nluér ena may gl hinh bigu do nluét hong ngoa
16 ¢ bude S110. bo phan xir I hinh anh 22 xac dinh cac toa do etia ngwon. xac dmbh s Lien ke
gira ngnron va ngon hra. va theo dot lién tue sur thay dot ve kich durde (ving) hode fromg nr cua

ngon ra o budie S111

Vi du. il duge the hién wong hinl anh bigu do nhist cua FIG. 10 dén 12 di ke, uep
tue theo dor phu hop d2 xdedmh ngon hra wong ngly van Ja ngon la duoe cho phép ma ngon
lua lam viee o gan vor con ngudt va kich thrde cua nd khong tang diroe flnre hién & budce

Sl

Ly dovisao ﬁ;cfu con ngurol ¢o mat hay khong dwoe xée dinh tham chi ki ngon hra co
it rong me kiém sodt khong phai la ngon Ia cho phép. nlr dwoe ma ta & wén. de xac dwh
ngon hra ¢o wong vimg. nre la. xac dinh heu ngon la wong nehi van 1 ngon la lam viee ni la
ngon lra nhan tao. ngon Ina ma dang dwoc st dung ligp l\ bon con nguot. hodc ngon hra thue
Ia ngon [ra ma xuat hién ong tinh hudng & not khéng cé con ngrol va cling xac dmh héu dam

chay da xuar hién hav & héng trong fnl lmdng tai noi ma cé con nzwdn (Vi du do ¢é v gay hoa

hoan).

Trong Kin do. cong nghé phat luén é}gtt‘«ﬁi&‘i trong hinh anii cu the cﬁmc phan loar [a cong
nglie kho i 1511 ding ké tong link vire ngluen ;mx nav. Cong nghe dién linh str dung cong nghe
sur g hinh anh nhin thay dwoc. Tuy nlién. cac cong nghe nav ¢o ni'nn}'c diem 1a khong kha
thi dé it mgﬂ ' nguol gial dinh mhieu nr the Klvée nhau hode thire luén nhieu hanh ol
khac nhen ber vi i iée cong nghe tup 1 ‘ ung vao phat luen ngust di bo. wong dé quy mink phat
higa plnre tap va tén nhieu thoi glan, va trong d6 rv 1é phat hien bi 161 cao do anl Inrong ena
bRomgs, man sde Lien ke, moi rrong ben ngoal (dien kign anh sang. va'hodce nrong ur) va hoac

fyong 1.
Newoe lar theo sang che. viée phat hién con ngiron ¢6 thé drroe thue hién chinh sac sir
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dung bieu do nluét hong ngoat.

Vidy. o bude mo ta trén STLL K toa do ctia ngeeot duoe phat hien bang bo phan xr
I hinh anh 22 con ngvan ¢d theé duoe phat huién va cac toa do cua con ngwen 6 the thu duoe
bang cach loe dar nhier dac mumg (ong pham vir 34 den 37°C) wong bieu do nluét diroe el P

lat bang may gl hinh éu d6 nluét hong ngoat 16, nlnr dwoce the hién trong FIG. 13 di kem

Dac tinh phan bo nhiét do eta con nguoi thay doi theo khoang cach. Tot hon néu. theo
sang cheé. dé tinh nhigt 4o tham clieu cua cong nghe phar hign con ngrar siv dung bidu do nluét
h{f‘;ug_ ngoat. nluet do dua wen khoang cach dwge do va phan e, ninr diroe the e wong FIG
14 di kém. Trong bieu do nhidt dwoe clup lat bang may ghi hinh biéu dé nhiét hong ngoai 16,
két hop véi ﬁhié‘r do phat hién con ngudt. gid i 101 da 36.5°C va @ia i tung binh 32.7°C duge

chon lam ga 1 thich hop cau e vao ving khuon mat.

Nl da mo ta o wen. cong nghé phat luén con ngwroi sw éiung bidu do 1hiét Liong ngoa:
theo séng ché phar huén con ngneon bang cach s dung nhidt do co the. Theo do. con anliees
khémg bi anh Inrdng boi bang ¢6 thé quy la sw chieu séang hodc wong . cong nghe n&ybo the
de dang pliat hién con nauo ﬁ.‘ong mar nrong ben ngoar nlnr buw sirong m khot hodac mrong
nr.sw phat uén ocn nguor rong g kiém soat rong ¢o theé de dang dwoc thire luén su dung
mav glu lﬁnh biéu do nluét hong ngoat cd do phan ziai thap boi vi d6 phan giai veu cau i da
dé phat hién con nguoi la sau pivel theo chidu doc va viée xar Iv hinh anh diroc chup e6 thé
duge dure Tuén nhanh. va quy winh phat luén con ngron ¢o dié duoe thue én don glan va
nhanh cliong boi vi cong nghe thue hisn xir I neén béing cach sir dung i so naweng nhiet
khong gidng cée cong nghé thong thuong.

Trong klu dé. bat ké lien con nguoi cd mar trong ving kiem soét. bo i)hzjn xur B haih
;éiﬁ‘l 22 lién tuc theo dé Kich thude ( \-ﬁng) cua ngon hra o birde S112. va bo phan xéc dmh ngon

lra 23 lien e so sanh kich drde (vng) eva ngon hra véi gia tii tham chiéu (¢ié ol ngudng) o

bude S113.
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Khi ket qua so sanlt kel thurde (vimg) ena ngon la lém hon so vor aia w1 tha chieu
tham el khi con ngwot ¢6 mar mong simg kiém soat hoac kich tarde (\img) cia ngon hra lom
hon so vd1 @a w1 tham cluen o wang than wa con ngirot Khiong ¢o mar wong vimg Kiem soat. un

lueu hao chay dwoe rao ta o bude ST

Thieo céc cach khac. dé dap lai tin luéu xuat luén chav duge phat ra nir bo phan wac

dmili ngon ba 23, bo phau phat ra tin luen bao dong 24 xuat ra tin huéu bao dong.

V1 du Ko ngon hra lan rong ra san do sw bat can cua nguot van hanli nhnr duoc the
luen wonz hunh anli breu do nluet cua FIG. 15 di kem hode ki ngon hra lan rong va ngvror van
hank von kKhor w1 nt o deoe the uen wong lunk anh bien do nbuet cua FIG. 16, bo phan xac

db ngon

lira 23 xdc duh «anw ngon Ira mat khae nhon hra lam viee da NI lien va kach

thde (Vi) cla ngon lra trd nén 1on hon so véi gia ui tham chidu. va bo phan phat ra m hié

bao dong 24 xuat ra tm hueu canli bao chav.

Trong nwong hop nav. tham khao v du ve mon lien he gnva i so phat huen cua cawn
bén hra va bieu do nhiet hong ngoar xur [v hinh anh. Ngon hra 01 chu ra la ngon hra cho phep

duoe tluet lap mrde bot nguo dimg tong cac FIG. 15 va 16. Khi chi ngon hra duge cho phép

nav - Neon hra 01 co mong vung ke soat. 1 <0 (kich thrde) ta cre o hede fia hong nzoa
cta ngon kra duoe pliat hién bang cam bien hra 14 0o thanh @id i nen. v wang thai rong
nzhie van diroe vae finl 1 ang than khong phat smh chay,

Ngwoe lan tham Ko i du ke ve mor lien hc‘} aira ] 6 phar luén .cm cawn bt lira

bieut d6 nlnér hong ngoai xar 15 hinh anh. Negon ia_ 02 chi la ngon ha mdi wong cac FIG 13
va o {;”Ii. k2, Khi ngon lva mon — Ngon la 02 diroc tao ra. cam hién hia phdt huen m SO fa
hﬁm;{: nE0aE i'i{:w;r;’-xc fia cue im 1on hom so voi 11 S0 116N Va tgo 1a thong bao la ngou hra da duoe
phat hien, ngon hra diroe xde dmh la ngon lva khong phat la ﬁg{}n hra duge chio pheép nong bisu
d6 nhiét hong i}g\:ngﬁi va kel fhude (\ung) cna ngon hra duge quan sat. va bo phan phat ra fin

hiéu bao dong 24 suat ra tiu uén canh bao chay khi Ia két qua cta sw quan sat. dd xac duh cdn g
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kich thwde (ving) cta ngon hra wo nen lon hon so var gia w tham clueu.

Vi du. tham khao lan lwot cac FIG. 17 dén 19 di kém. wong biéu d6 nhiet hong ngoa.
drge xae dnh [a ngon hra mé-Ngon hra_02 so vor ngon hra dirge cho phep-Ngon hra 01 d3
duge tao ra. kich thude (\ng) cua ngon hra ting dan. va kich thwée (\Wing) ctia ngon hra wa
nen 1én hon so vér @a uy tham chieu. bo phian phat ra tim lnen bao dong 24 xuat ra tin hieu cainh
bao chav

Nlur mo ta o theo séng ché. ngon lira nhan tao ¢d nit trong Wing kiém soar chav duge
phar luén [a ngon Iira diroe cho phep khong lién quan 161 tinh hudng bao déng chav. va do dd
16 o the dwoe phar hien chinh xac lidgu ngon a dwoe phat luén luén ta 1a ngon hra lien quan
dén s xuat hien ena dam chav hay ngon hra nhén tao. nhés d6 eiam dang ké bao dong khong
meng non i eal thien do chinh xac ena bao dong chéay
Mo ta so chi dan

I

): thiét bi phat luén hra thong muh
12:vo

14: cam bién i

16 may f_zhi hinh bidu d6 nhist hong ngoat
20: bang diéu khien

21 bo nhan tin lueu phar luen ngon hea
22: 10 phan xir I hindy anh

23:be phan x4c dinh ngon hra

24: bo phan phét ra tu lueu bao dong

25 modun truven thong
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YEU CAUBAOHO

1. Tluet by phat hien Itra thong minh st dung bisu do nhiét hong ngoai. thiét bi bao g

VO!

cam bien va duoce lap dat wén vo. va duoc tao cau hinh dé phat luén ngon hra wong
vung ki so4t:

méy gl hinh bieu do nhuét hong ngoai duge [ap dit trén vo. va duoce tao cau hinh de
thu dhrge bieu do nluét cna ving kiém sodt: va

bang dieu kluen dugce rao can hinh dé thue lien xt ¥ hinh anh pl hop dé xéce dinh
lieu ngon hra wong ving kiem soat la ngon hiva ¢é the quy la ngon hra thre hode ngon hra nhan
tao cge cho pheép nuoe thong qua xir ¥ hinh anh cua bidu do nhiet duoe chup lai bing méay
ghi hinh bréu do nhigt hong ngoat va xu ¥ dit ligu cam tmg thu duge bang cam bien hra.
2. Thaet b phat luén Ita thong minh theo diem 1. trong d6 thiét bi phar hién ngon hra s dung
fia cure tim hodc tia hong ngoat hodc thiét by phar luén ngon hra ba song diroe digu chinh dudt
dang cam bién lra.
3. Thuet bi phat hien Ira thong mmbh theo diem 1. wong d6 bang dieu khien bao gom:

bo nhan tin luéu phat huén ngon Ira dwroc tao can hinh dé nhan tin hiéu phat huen ngon
hra cua cam bien loa:

b0 phan xu ly hinh anh dwoe tao eau hinh de thue hisn xtr K hinh anh pln hop dé xac
dmh heu ngon Ira trong ving kiém soat 1a ngon hiva ¢6 the quy la ngon Ira thire hodc ngon ha
nhan tao duoe cho phép tude can o vao biéu do nhiét cua ngon hra dioe chup lan bang mav
ghi hinh bieu do nhiér hong ngoai:

bo phan xac dmh ngon hra duoc tao cau hinh d@ xac dinh lidu tin hién bao chav duoc

tao ra bang cach so sanh kich thrde etia ngon hva vé1 eia m tham chiéu:
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bo phan phat ra tin hiéu bao dong dugc tao cau hinh dé phat ra tin ludu canh bao chay

de dap lat tin Inéu xuat Iuén chay dwoe phat ra tr viée xac dinh chay: va

modun tuven thong duoe tao cau hinh dé thwe hién tuyen thong vai thiet bi thong
minh thuge veé ngudt dimg,

4. Thiet br phat luén hva thong mmbh theo diém 3. tong d6 bang dieu klueén thire hién diéu khién
sao cho may ghi hinh bréu do nluér hong ngoar thwe luén gl hinh pha hop de xac dinh lieu con
nguot co mit trong vimg kiém sodt khi ket qua cua xu Iy hinh anh. ngon hra khong phar i ngon
lra cho phep. @i tri cua tia hong ngoar phat ra tr ngon kra 1on hon so véi ni $6 tia hong neoai
¢6 the cho phép. hodc gid w1 cva tia cwe tm phat ra tr ngon lta 1on hon so véi 11 36 tia cue tim
co the cho pheép.

3. Thuet by phat luen Ira thong muih theo diém 3. wong d6 khi nguon dimg dwa vao i luéu
ngon hra nhan tao bang céch st dung thiet bi thong minh duge so v, ngon hra nhan tao duoc
dwa tin hieu vao ban nguor dimg diroe dang ky wong bang dieu khien dirdi dang ngon hra duoc
cho pheép nude thong qua modun wuven théng.

6. Phuong phap phat luen ngon hra thong mmbh st dung biéu do nhiét hong ngoat. plurong phép
bao gom:

1) phat hign ngon hra c6 rong vimg kiém soat twong ing bang cam bien hra:

1) thu duge bieu do nhiér cia ving kiém soat bang may ght hinh biéu do nluét hong
ngoat:

1) thure hien xar Iy hinh anh pli hop dé xac dinh Lhéu ngon hra trong ving kiém soat la
ngon lra o the quv la ngon hra thue hay ngon Iira nhan tao duge cho phép nude can e vao
bieu do nhiet thu dwoe bang bo phan < [¥ hinh anh cua bang diéu khuén:

1v) xac dmh hiéu tin luéu bdo chay dugc tao ra bang cach so sanh kich thude cua ngon

lra can ¢ vao xar Iy hinh anh voé1 gia 1 tham chiéu bang bo phan xac dinh ngon hra: v

21-



36876

v) phat ra tin luéu canh bao chay dé dap lai tn luéu xuar hién chav dwge phat ra rir bo

phan xac dnh ngon hra bang bo phan phat ra tin hiéu bao dong.

7. Phwrong phap phat luén ngon lra théng minh theo diem 6. con bao gom., trde ki thie hién
xur v hinh anh. dang kv ngon hira nhan tao. dwoc da tin hieu vao boi ngudi ding. rong bang
dieu Kluen dudt dang ngon Ia dwoe cho phép nude thong qua modun tuven thong bang cach

uhap vao ngon hra nhan tao bang cach st dung thiet bi thong mmh thuoe ve nguot dimg.

8. Phwong phap phat hien ngon Ita thong muinh theo diem 6. rong do thwe hién xur Iy hinh anh

¢ bude 1) bao gom:
xac dnh héu ngon lra ¢6 trong wing kiém sodat hav khong:

Khi ngon Ira ¢ rong vimg kiém soat. xac dinh toa do va kich thwde cia ngon hra. va
sau do xac dinh lien ngon Ira d4 xde dinh 1a ngon Iira ¢6 the quy la ngon hra thire hay ngon hira

nhan tao duge cho phép trde: va
lhi ngon Itra da xac dmbh la ngon Ira cho phép. phét ra khong phai la tin hidu bao chay

9. Plurong phap phat hién ngon hira thong minh theo diém §. trong d6 1 6 tia hong ngoai hoac
na are th dirge nhap vao tr cam bién hra luen thot duoc chu*_\'én thanh zia nen cung Vol
viee phat ra khong phar 1a tin luéu béo chay. va san dé xir I hinh anh deoc the hién lai Kl of
$0 tia hé’»ng ngoai hode tia cue tm tr cam bien hra bfmg hodc lon hon so var wia w1 nen thu
o,

10. Phwremg phép phét hién ngon Ira thong minh theo diém & wong d6 khi két qua cua xr Iv
hinh anl d4 xac dinh ring ngon hra I ngon hira cho phép. tri s0 tia hong ngoat hien tai lon hon
s0 VoL g so tia hﬁ)ng 1goal co thé cho phép. 1 s tia cue tin hién tat 1én hon so véi tr1 s0 tia cue
tim ¢ thé cho phép. xée dinh Lidu con nguoi ¢6 mat rong ving kiém soat hay khiong bang cach

st cung may ght hinh bieu do nhiét hong ngoai dwge thure hién.

L1 Plnrong phap phat hién ngon Ira théng minh theo diem 10, tong d6 xac dinh Lién con
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nguot co mét wong vimg kiém soat dioe thue hién bang cach phat hién nguot va thu duoc toa
do nguot bang cach loc bang nluét d6 cu the wong bidu do nhiét duoe chup lai bang mav glu

hinh bien do nluét liong ngoat.

12 Plurong phap phat hien ngon Itra thong minh theo diém 10. trong d6 khi xac dinh rang con
ngudt o6 mar trong vimg kidn soat. xac dinl. bang bé phan xu Iv hinh anh. toa do cia con
nguot. xace dimh. bang bo phan xir Iy hinh anh, vimg lien ke gitra con ngudi va ngon lra. va lien
e giam sat bé’mg bo phan xu I hinh anh sy thay doi ve kich thude cua ngon lua duge tdare
hién. va bé phan xac dinh ngon ha xuat ra tin hiéu bao chay de bao dong chay klu kich thude

cua ngon hra lan hon so vér @ia t tham chieu.

13. Plurong phép phat hién ngon lra thong minh theo diém 6. wong d6 bat ke Liéu con 1oL ¢o
mat rong ving kidm sodt hay khong. ki két qua ctia xtv Iy hinh anh xac dinh réng kich thude
cua ngon Iva lom hom so vé1 gia trf tham chién bing each so sanh kich thude cua ngon lra trong
Ting kiém sodt véi @14 tr1 thain chiéu. bo phan xac duh ngon hra XUAT 1a tin hidu bao chav dé

bao dong chav.
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