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Linh vuc ky thuit dwgc dé cap
Sang ché @& cap dén hé théng xir Iy thong tin bao gbm thiét bi bao dong.
Tinh trang ky thuit ciia sang ché

Hé théng doc tyr dong chi sé cong to hai chidu hién nay, cu thé nhu cong to do luu
lwong khi ga, thuong sir dung dudng day dién thoai cong cong thong thuong. Cu thé, ddng hd
do luu lugng khi loai doc chi sb tu dong duoc lép dit cho mdi khach hang va dugc ndi véi
thiét bi trung tdm thong qua dudng day dién thoai cong cOng co trang bi bd diéu khién mang
d4u cubi, va thong tin doc chi sb cdng to thu duge tu déng hé do lwu lugng khi dugce truyén
vé thiét bi trung tdm thong qua dudng day dién thoai. Cong nghé dung dé bao dong toi thiét
bi trung tAm thong tin an toan cta dong hd do luu lugng khi ciing nhu thong tin doc chi 56

cong to ctia ddng hd do luu lugng khi ciing duge dé xuét.

Don sang ché mé Nhat Ban c6 sb 2008-35423 (Tai liéu sang ché 1) md ta thiét bi thong
béo bao dong tiép nhan khong ddy thong tin bdo dong tir thiét bj bao dong, va béo dong thiét
bi trung tAm vé trang thai bdo dong thong qua dudng day dién thoai cong cong va cac phuong
tién didu khién mang dau cudi dua trén dién bdo bdo dong nhan duge. Dé truyén thong tin
doc chi sb cdng to thu dugc boi d(“)ng hd do luu lugng khi ¢6 chttc ndng doc chi sb cong to va
thong tin gidm sét an toan lién quan dén ddng hd do luu lugng khi téi thiét bi trung tAm nhim
phan hdi lai dién bao bao dong duoc tiép nhan, thiét bi thong bao bao dong s& grfm cO cho dién
bao bao ddng nhan duoc trong s cac c& chwa dugc sit dung trong danh séch c& dung cho dix
liéu giam sét an toan, truyén tin hiéu yéu cdu kich hoat dén phuong tién diéu khién mang diu
cudi va tiép nhan dién bao yéu cau tir phuong tién didu khién mang diu cudi, va dé phan hoi

tiép nhin dién bao yéu cau thi truyén di¢n bao phan hoi di gan co.
Tai li€u sang ché

Tai lidu sang ché 1: Pon sang ché mé Nhat Ban c6 sb 2008-35423
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Ban chét k§ thuit ctia sing ché

Thong thuong, thong tin doc cong to tir dbng hd do hru lwgng khi ga cua mdi khach
hang dugc truyén dinh ky t6i thiét bi trung tAm vao mot ngdy dugc chi dinh. Tuy nhién, néu
ngay doc chi s6 cong to clia cac khach hang tip trung vao mot s6 ngay nhét dinh do nhu cau
ctia khach hang thi c6 thé xay ra su cb truyén thong do ting tai trong qué trinh xir Iy tir phia
thiét bi may chi, hodc do nghén mang, hodc sy cb tuong tu khéc, thi ngay doc chi s6 thuc té
c6 thé bi tri hodn thanh mdt ngay khéac ké tir ngay hom sau. Khi d6, thoi gian doc chi s6 cong
to duoc tinh tir thoi didm doc cong to 14n trude t6i ndy doc thyuc té 1an nay, diéu nay giy ra
réc rdi dbi véi dich vu khach hang. Giai phép theo tai liéu sang ché 1 d4 thét bai trong d& xuit

cong nghé d€ khac phuc han ch€ néu trén.

Pé khic phuc han ché néu trén, muc tiéu cia sang ché 1a dé xut hé théng xir 1y thong
tin bao gﬁ“)m thiét bi bao dong cho phép cai thién dich vu khach hang b%mg cach ghi nhan mot
céach thich hop thong tin doc chi s6 cong to tir dong hd do luu lugng khi.

Thiét bi bao dong theo sang ché dugc lip dit trong nha va dua ra bao dong khi phét
hién khi muc tiéu. Thiét bi bo dong bao gbm: bd phan truyén thong thit nhét truyén thong
khong diy véi dong hd do luu lwong khi ding dé do lwong khi sir dung trong nha; bo phan
truyén thong thtr hai truyén thong v6i may chi trung tAm; bd phan thu nhin thong tin doc chi
s§ cong to ding @& thu thap thong tin doc chi sb cong to clia ngdy dugce chi dinh tir ddng hd
do luu lwgng khi thong qua bd phén truyén théng thir nhét; bd phan luu trit dung dé luu thong
tin doc chi sb thu dugc tir bd phan thu nhan thong tin doc chi sb cbng to; va bo phin diéu
khién truyén théng diing d& truyén thong tin doc chi s6 cong to ctia ngay duge chi dinh dugc

luu trong bd phan luvu trit t6i may chu trung tdm thong qua bd phén truyén thong thit hai.

Tét hon 13, bd phan thu nhan thong tin doc chi sb cong to hoat ddng nhu sau: khi ngay
gids hién tai #ém dén thoi diém nhét dinh ctia ngay duge chi dinh thi tién hanh thu thip théng
tin doc chi s6 cong to theo ngay gid thuc bang céch chi dan ddng hd do hru lugng khi truyén
thong tin doc chi s6 cong to & ngdy gio thuc thong qua bd phan truyén théng thit nhét; va luu
thong tin doc chi sb cong to thu duge & ngdy gio thyc vao trong bd phén luu trit dudi dang

thong tin doc chi s6 cong to ciia ngay dugce chi dinh doc chi s6 cong to.

Tét hon 13, thiét bi bdo dong bao gdm thém bd phan thu nhén thong tin khéa dudng
dn khi ga @ thu thap thong tin khoa dudng din khi ga tir déng hd do lwu lrong khi théng
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qua bd phén truyén thong thit nhét, va thong tin khoa duong dan khi ga thé hién rang ga da
duoc ngét. Khi phat hién khi muc tiéu trong nha, b phan thu nhén thong tin ngét dudng din
khi ga truyén thong tin phat hién cho biét da phat hién khi muc tiéu t&i dbng hd do hru lugng
khi va thu thép thong tin ngit dudong din khi ga tr dbng hd do lru lwong khi dudi dang dap
{rng théng tin phat hién thong qua bd phan truyén thong thix nhét. BO phan diéu khién truyén
thong truyén thong tin khoa dudng din khi ga t6i may chi trung tim thong qua by phén truyén

thong thir hai.

Tét hon 13, khi x4y ra 13i truyén thong tin doc chi sb cong to ctia ngdy duge chi dinh
doc chi sb t6i may chu trung tAm, by phan didu khién truyén thong s& truyén lai thong tin doc
chi sb cong to ctia ngdy dugc chi dinh doc chi s6 t61 may chu trung tAm sau mot khoang thoi

gian nhét dinh tinh tr lic truyén thong tin khong thanh cong.

Tét hon 13, khi viéc truyén thong tin doc chi s6 cong to ctia ngdy dugce chi dinh doc chi
s6 t6i may chu trung tdm dugc thuc hién thanh cong, bo phén didu khién truyén thong sé& x6a
thong tin doc chi sb cong to ciia ngay dugc chi dinh doc chi sb6 duoc luu trong bd phan luu

~

triv.

Tét hon 13, thiét bi bao dong bao gdbm thém bd phan luu dién thong thuong duge sac
bang nguc‘?)n dién thuong mai, va khi mét dién c6 thé hoat dong nhu mot nguén dién thay thé

cho thiét bi bao dong.

Tét hon 12, thibt bi b4o dong bao gdm thém bé phan thu nhan théng tin hinh dnh dé thu
thap thong tin hinh anh dugc chyup bdi méy anh dit trong nha. Khi phat hién khi muc tiéu
trong nha, b phin diu khién truyén thong truyén thong tin hinh &nh thu dugc tir bd phén thu
nhén thong tin hinh anh t6i may chi trung tim thong qua b phan truyén théng thit hai.

Tét hon 1, thit bi bao dong bao gdm thém b¢ phan thao tac dé tiép nhén dif liéu thao
tac tir ngudi dung. Khi bg phén thao tdc tiép nhén du hiéu khin cép tir ngudi dung, bo phin
diu khién truyén théng truyén thong tin khin cip t6i may chu trung tAm thong qua bd phén

truyén thong thit hai.

Hé théng xir 1y thong tin theo mot phuong 4n thuc hién cia sdng ché bao gbm: may
chi trung tam; va thiét bj bao dong chinh c6 chirc ning bio dong dé dua ra bao dong khi phat

hién khi muc ti€u, va thiét bi bao dong chinh duoc dit trong nha. Thiét bi bao dong chinh hoat
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dong nhu sau: thu thip tu dong hd do luu lwong khi dugc dit trong nha dé do luong ga sir
dung thong tin doc chi sb cong to cia ngly doc chi sb chi dinh théng qua bd phan truyén
thong thtr nhét truyén théng khong day véi ddng hd do luu lwgng khi; luu trit thong tin doc
chi sb cong to thu dugc tir ddng hd do Iuu lwgng khi vao trong bd nhé nim trong thiét bi bao
dong chinh; va truyén thong tin doc chi s6 cong to ciia ngdy dugc chi dinh doc chi s6 nam

trong b0 nhd t¢i may chu trung tdm thong qua bd phén truyén thong thit hai.

Tét hon 13, hé théng xt ly thong tin bao gdm thém nhiéu thiét bi bao dong bao gdm
nhiéu thiét bi bio dong chinh va nhiéu thiét bi bio dong phu cé chitc ning bdo dong. Mai
thiét bi bao dong phu hoat dong nhu sau: thu thap thong tin doc chi sb cong to ciia ngdy dugc
chi dinh doc chi sb tir ddng hd do lwu lugng khi thong qua bd phén truyén théng thit nhét; luu
trit thong tin doc chi s6 cong to thu dugc vao trong bd nh¢ thir hai clia thiét bi bao dong phu;
va tim kiém c4c thiét bi bao déng c6 mit xung quanh thiét bi bio dong phu, va truyén thong
tin doc chi sb cong to ctia ngdy duoc chi dinh doc chi sb dugc luu trong bd nhé thit hai toi
thiét bi bio dong thir nhét tim duoc thong qua tim kiém. Khi thiét bi bio dong thir nhét 1a thiét
bi béo ddng chinh, thiét bi bdo dong thir nhét truyén thong tin doc chi sb cong to clia ngly
dugc chi dinh doc chi s dugc luu trong bd nhé tht hai téi may chu trung tdm thong qua bd

phén truyén thong thit hai.

Theo sang ché, dich vu khach hang c6 thé dugc cai thién bang cach thu thap mot cach

thich hop thong tin doc chi sé cong to bing ddng hd do Iuu lugng khi.
Mo ta vén tit cic hinh vé

Fig.1 13 so 6 minh hoa vi du v& cAu hinh tdng thé ctia hé thong xir Iy thong tin theo

phuong an thyc hién 1;

Fig.2 12 so dd khéi minh hoa vi du v& cAu hinh phan cting cta thiét bi bdo dong theo

phuong 4n thuc hién 1;

Fig.3 12 Iuu d minh hoa so d6 truyén thong tin doc chi s6 cong to theo phuong 4n thyc

hién 1;

Fig.4 1a Ivu dd minh hoa so dd truyén thong tin khéa dudng din khi ga theo phuong

an thuc hién 1;
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Fig.5 14 so dd khdi minh hoa vi du v& cAu hinh chirc ning cia thiét bi bdo dong theo
phuong an thyc hién 1;
Fig.6 1a so dd minh hoa so dd truyén thong da ching theo phuong 4n thyc hién 2;
Fig.7 1a so dd minh hoa tinh trang thiét bi bao dong chinh trén Fig.6 bi 16i.

MO ta chi tiét sang ché

Sau ddy, cac phwong 4n thyc hién cua sang ché s& dugc mo ta chi tiét cung voi cac

hinh vé& kém theo. Trong phin md ti sau ddy, céc s6 tham chiéu giéng nhau dung d¢ chi cac
b6 phén giéng nhau. Tén va chic ning ciia ching ciing gidng nhau. Do d6, cdc mo ta chi tiét

vé ching s& khong dugc lap lai.

Phuone 4n thuc hién 1: Ciu hinh hé théng

Fig.1 14 so 6 minh hoa vi du v& c4u hinh tdng thé ctia hé thong xir 1y thong tin 1000
theo phuong an thuc hién 1. Tham khao trén Fig.1, hé théng xtr ly thong tin 1000 bao gdm
thibt bi bao dong 10, 11, ddng hd do luu lrgng khi 20A, 20B, thiét bi gia dung 30, may anh
31, hé théng mang 40, va may chu trung tAm 50.

Sau day, dé d& dang mo ta, thiét bi bao dong 10, 11 s& duge md ta la duoc dit trong
nha. Tuy nhién, chéng han nhur, thiét bi bao dong 10, 11 ¢6 thé dugc dit trong cac phong
tuong Gmg ctia mdt cin hd, hodc dugc dit trong cac clra hang. Mat khac, thiét bi bao dong 10,

11 c6 thé dugc dit & bat cir d4u mién 13 & trong nha.

Trong khong gian trong nha 201 dugc dat thiét bi bao dong 10 c6 chirc ning bao dong
ga ding dé dua ra bio dong khi phat hién khi muc tiéu, thiét bi gia dung 30, va may anh 31.
Théng thuong, ddng hd do luu lugng khi 20A duge dit & bén ngoai nha 201.

Trong khong gian trong nha 202 dat thiét bi bao dong 11. Cén luu ¥ ring, giéng nhu
nha 201, thiét bi gia dung, m4y anh, v.v... ¢6 thé duoc dit & khong gian trong nha 202. Poéng
hd do luu luong khi 20B dugce dit & bén ngoai nha 202.

Thiét bi bao ddong 10 c6 kha ning truyén théng v6i dong hd do luu luong khi 204,
thiét bi gia dung 30, may anh 31, va thiét bi bdo dong 11. Thiét bi bdo ddng 10 ciing ¢ kha
ning truyén thong véi may chu trung tAm 50 théng qua hé théng mang 40. Thiét bi bdo dong
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10 ¢6 chirc ning cdng ndi ding d€ cung cap cach trao doi dit liéu giita cc chuan truyén thong
va diéu khién dé dir lidu c6 thé duoc trap d6i thong sudt gifta cdc mang c6 giao thirc khac

nhau. Twong tu, thiét bi bdo dong 11 cling c6 thé ¢6 chirc nang cong nbi.

Thiét bi béo dong 10 truyén thong khong ddy v6i ddng hd do hru luong khi 20A, thiét
bi gia dung 30 va mdy anh 31 théng qua hé théng truyén thong st dung, ching han nhu
Bluetooth (nhén hiéu di ding ky) hodc mang cuc bd khong diy (WLAN) nhu Wi-Fi (nhén
hiéu d3 dang ky). Can luu y rang thiét bi bio dong 11 truyén thong khong day véi ddng hd do
luu lrong khi 20B thdng qua cic hé théng truyén thong nay.

Thiét bi bao dong 10 ciing c6 kha ning truyén thong v6i méy chu trung tdm 50 thong
qua hé thng mang 40 st dung, ching han nhu hé théng truyén thong di dong 3G (cong nghé
truyén théng thé hé 3) va LTE (tién hoa dai han), hodc mang dién rong cong suét thip (LPWA)
nhu LTE-M (LTE for Machines) hodc NB-IoT (Narrow Band IoT) la hé théng truyén thong
du kién sé& thinh hanh trong twong lai. Hé théng mang 40 bao gdm hé théng mang di dong va

hé théng mang internet.

Hon nita, thiét bi bao dong 10 st dung, ching han nhu Wi-SUN (hé théng mang kh(‘)ng
dy cong cong thong minh), d& truyén thong khong day véi thiét bj bao dong 11. Wi-SUN la
hé théng song v6 tuyén ning luong thip x4c dinh st dung bing tn 920 MHz. Dic diém cta
Wi-SUN 1a mitc tiéu thu ning luvong thip va pham vi hoat dong xa hon Wi-Fi (nhin higu da
dang ky), ddng thoi it c6 kha ning gy nhiéu séng cho céc séng khac. Bén canh do, hé théng
st dung bang tan 920 MHz gitip tbc d6 truyén thong cao hon so véi hé théng soéng vo tuyén
ning luong thip x4c dinh khic (bing tAn 400 MHz). Cin chu ¥ ring thiét bi bao dong 10 c6
thé sir dung Wi-SUN dé truyén théng khong day véi ddng hd do luu lugng khi 20A, thiét bi
gia dung 30 va may anh 31.

Pdng hd do luu luong khi 20A do Iugng ga sir dung trong nha 201. Ddng hd do luwu
lwong khi 20A ¢6 chirc ning do dong ga, chirc ndng khoéa van ga, chirc ndng truyén thong va

chirc nang dinh thoi gian.

Cu thé 13, ddng hd do luu luong khi 20A c6 kha ning truyén thong véi thiét bi béo
dong 10 nhd hé théng mang truyén thong ching han nhu Bluetooth (nhan hiéu di ding ky).
Pdng hd do luu luong khi 20A do lugng ga chéy tir binh chira ga (khong duoc thé hién & day)
t61 thiét bi st dung ga (khong dugc thé hién) trong nha 201, va truyén théng tin doc chi sd
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cong to t6i thiét bi bio dong 10. Théng tin doc chi sé cong to c6 thé 1a gié tri thé hién tong
luong ga chay tir binh chira ga t6i thiét bi str dung ga, dit liéu thé hién luong ga sir dung, hodc

két hop gitta chung.

Pdng hd do luu lrong khi 20B ¢6 kha ning truyén thong véi thiét bi bao dong 11, do
luong ga chay toi thiét bi str dung ga (khong duge thé hién) trong nha 202, va truyén thong

tin doc chi s cong to téi thiét bi bao dong 11.

Thiét bi gia dung 30 c6 khé ning truyén thong véi thiét bi bao dong 10. Céc thiét bi
gia dung 30 bao gﬁ”)m thiét bi chiéu sang, quat, may hut bui, ti lanh, diéu hoa, ti vi, mdy tinh
c4 nhan, 10 nuéng, 10 vi séng, may lam sach khong khi,v.v... Thiét bi gia dung 30 thyuc hién
céc diéu khién tuong tmg v6i cac chi 1énh khéac nhau tir thiét bi bao dong 10, truyén cic thong

tin khac nhau dén thiét bi bao dong 10.

May anh 31 c6 kha ndng truyén thong véi thiét bi bao dong 10, va chup anh bén trong
nha 201 theo thong tin chi 1énh tir thiét bi béo dong 10. M4y 4nh 31 ciing truyén céc anh chup
duogc cho thiét bi bdo dong 10. Mdy anh 31 dugc sir dung, ching han nhu 12 may 4nh c6 cam
bién CCD (Charge Coupled Device), may anh c6 cam bién CMOS (Complementary Mental
Oxide Semiconductor), hodic bét ky loai mdy anh nao. Cén chu ¥ ring, méy anh 31 c6 cac
chirc ning, ching han nhu chirc ndng phoéng to dé thay ddi d6 phong dai va chirc ning ti€u

diém dé diéu chinh tiéu cu.

May chu trung tdm 50 duoc ndi véi hé théng mang 40. May chu trung tdm 50 12 mét
thiét b méy chii dé gism sat va diéu khién tir xa thiét bi béo dong 10 va dong hd do luu lugng
khi 20A. Ching han nhu, khi mdy chu trung tdm 50 yéu ciu ddng hd do luu lugng khi 20A
do Iuvgng ga thong qua thiét bi bao dong 10 thi thong tin thu dugc dugc luu trong dbng hd do
Iuu Iugng khi 20A, va khi yéu ciu ddng hd do luu lugng khi 20A ngit dudong din khi ga thi
ddng hd do Iuu lugng khi 20A s& tién hanh ngit dudng dan khi ga. Cén lvu ¥ ring, may chi
trung tdm 50 cling co thé yéu ciu ddng hd do Iuu lwgng khi 20B do luong ga hodc yéu cau

ngét dudng din khi ga thong qua thiét bi bao dong 10 va thiét bi bdo dong 11.

Luu ¥ rang, ngoai nhitng diéu trén, vi du, chudng bao chay, 16 bt giam sat hodc thiét
biy té cho phép thu thap thong tin sinh tric hoc, ching han nhu nhip tim, c6 thé duoc dit &

khong gian trong nha 201. Lic nay, thiét bi bao dong 10 c6 kha ndng truyén thong véi cdc
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thiét bi d6 thong qua hé théng truyén théng, ching han nhu Bluetooth (nhn hiéu di ding ky),

v ¢6 thé trao dbi cac thong tin khac nhau v6i nhing thiét bi do.

CAu hinh phén cung: Fig.2 1a so dd khbi minh hoa vi du vé ciu hinh phin cting ciia
thiét bi bao dong 10 theo phuong 4n thyc hién 1. Tham khao trén Fig.2, thiét bi bao dong 10
bao gdm b6 phan didu khién chinh 100, bd phan truyén théng 110, cAm bién khi ga 131, loa
132, giao dién van hanh (UF) 133, md dun GPS 134, dén LED 135, va pin 136.

B6 phan diéu khién chinh 100 chu yéu didu khién toan bd qué trinh hoat dong ciia thiét
bj béo dong 10. Céc thanh phin chinh ctia bd phan diéu khién chinh 100 bao gdm bd xi Iy
102, bd nh¢ chinh 104, bd nhé cb dinh 106.

Bo xir Iy 102 bao gdm bé xit Iy trung tdm (CPU), v.v... trién khai chuong trinh dugc
Iwu trit trong bo nhé ¢b dinh 106 t6i bd nhé chinh 104 va thye thi chuong trinh. BO xir Iy 102
thuc hién céc hoat dong cua thiét bi bao dong 10 nhur dugc mo ta sau diy bang cach thue thi

chuong trinh.

B6 nhé chinh 104 duoc ciu hinh duéi dang, ching han nhu, bd nh¢ truy cép ngiu
nhién dong (DRAM) hodc b nhé truy cip ngiu nhién tinh (SRAM), va chira dit li¢u theo
kidu linh dong. Bd nhé ¢b dinh 106 dugc chu hinh dudi dang, ching han nhu, by nh¢ flash
hodc bd nhé chi doc c6 thé x6a duge bing dién (EEPROM), v chira dit lidu theo kiéu cb
dinh. Sau diy, bd nh¢ chinh 104 va by nhé ¢ dinh 106 ciing dugc goi chung mdt cach don
gian 1a “bo nhd™.

Bd phan didu khién chinh 100 c6 thé 1a dang hé théng vi mach méit d6 tich hop cao
(LST) c6 chira céc bd phan dugc md ta & trén. Trong trudng hop nay, bo phan diéu khién chinh
100 c6 thé & du6i dang hé théng trong mot chip (SoC) ma trén d6 tAt ca cac thanh phan dugc
tich hgp lao v6i nhau trong mot mach tich hop.

B0 phan truyén thong 110 bao gém md dun Bluetooth 111, md dun LTE 112, m6 dun
Wi-SUN 113 va md dun Wi-Fi 114.

Mo dun Bluetooth 111 dugc ndi vé6i ang ten 121 va ¢6 chic ning truyén thong khong
day dé trao dbi dit liéu trong khoang cach ngén phit hop véi tiéu chudn Bluetooth. Chang han
nhu, md dun Bluetooth c6 kha ning truyén thong khong day phu hop véi chuin Bluetooth
nang luong thip (BLE) va ciing c6 kha ning truyén thong khong day phu hop véi chuin
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Bluetooth truyén théng. Thong thudng, bd xir Iy 102 truyén thong véi dbng hd do luu lugng
khi 20A, thiét bi gia dung 30 va mdy anh 31 théng qua m6 dun Bluetooth 111.

M6 dun LTE duoc ndi v6i dng ten 122, va c6 chic ning truyén thong khong dy theo
hé théng truy cap khong day, ching han nhu LTE, 3G, LTE-M, NB-IoT, v.v... Thong thuong,
md dun LTE 112 va sing ten 122 duoc thiét bi bdo dong 10 sir dung dé truyén thong voi may

chu trung tdm 50.

M6 dun Wi-SUN 113 duoc ndi v6i dng ten 123 va c6 chirc nang truyén théng vo tuyén
nang luong thip x4c dinh st dung bing tAn 920 MHz. Thong thudng, mé dun Wi-SUN va
ang ten 123 dugo thiét bj béo dong 10 sir dung @& truyén thong véi thiét bj béo dong 11. Mo
dun Wi-Fi 114 dugc ndi véi dng ten 124 va c6 chic ning truyén thong khong day theo hé

thdng truy cap khong day, ching han nhu mang cuc by khong day (WLAN).

Cam bién khi ga 131 ding dé phat hién sy c6 mit hodc vang mit khi muyc tiéu. Vi dy,
khi muc tiéu c6 thé 12 ga d& chay, khi LP bao gdm chii yéu propan va butan hogc khi dén sinh

¢6 chira chu yéu 1a khi metan.

Loa 132 phat ra &m thanh theo su diéu khién tir b6 xtr Iy 102. Vi du, khi cam bién khi
ga 131 phét hién c6 khi muc tiéu, bd xir Iy 102 s& dua ra 4m thanh b4o dong thong qua loa
132.

Giao dién van hanh 133 dung dé tiép nhan cac chi 1énh khac nhau tir nguoi ding.

Thong thuong, giao dién van hanh 133 bao gém nit bAm dé goi khéin cép, cong tic dé tit bdo |

dong, cong tac kiém tra, v.v...

Mb dun GPS 134 tiép nhén tin hiéu dia diém (tin hiéu vj trf) tir tin hi¢u GPS hodc tram
co s& dé thu nhan théng tin vi tri cia thiét bi bao dong 10. M6 dun GPS nhép vao thong tin vi
tri thu dwgc cho bd phan diéu khién chinh 100.

Pén LED 135 nhép nhdy hojc bat tiry theo chi 1énh tir b xir Iy 102. Vi dy, néu cam
bién khi ga 131 phat hién c6 khi muc tiéu, bd xi Iy 102 lam dén LED 135 nhép nhdy hogc bt

sang, tir d6 dua ra bdo dong.

Pin 136 1a loai pin c6 thé sac dugc va duoc bd tri 1am pin phu. Thong thuong, pin 136

¢6 thé 1 pin lithi-ion hogc pin nickel-hydro. Thiét bi bio dong 10 dwoc néi v6i ngudn dién
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thuong mai 150 thong qua cap dién dung cho dong dién xoay chiéu (AC) va pin 136 dugc sac
bf‘mg nguén dién thuong mai 150. Cu thé 13, duéi diéu kién binh thudng (khi nguén dién duoc
cung cip 14 ngudn dién thuong mai 150), ndng lurong tir ngudn dién thuong mai 150 duge sac
vao pin 136, va pin 136 hoat dong nhu ngudn cép dién thay thé cho thiét bi bao dong 10 trong

truedng hop mét ngudn dién thuong mai 150.

Chn luu y ring, thiét bi bao dong 11 c6 cAu hinh phén cling gidng véi thiét bi bao dong
10, ngoai trir thiét bi bao dong 11 khong c6 md dun LTE 112 (va dng ten 122) nhu duge minh
hoa trén Fig.2.

Céc bude xtr ly thong tin: Cac bude xir Iy khac nhau dugc thuc hién boi thiét bi bao

dong 10 dugc mo ta sau day.
(So dd ding dé truyén thong tin doc chi s6 cong to)

Fig.3 12 Iuu dd minh hoa so d6 truyén thong tin doc chi sb cong to theo phuong 4n thuc
hién 1. G ddy, so dd duge md ta trong d6 thiét bi bdo dong 10 truyén théng tin doc chi s6 cong

to ciia ngdy doc chi s6 dugc chi dinh t6i may chu trung tdm 50.

Tham khéo trén Fig.3, bd xur ly 102 nam trong thiét bi bao dong 10 x4ac dinh xem liéu
thoi gian doc chi s6 cong to dua trén ngay doc chi sb dugc chi dinh truéc (ngdy dugc chi dinh

doc chi sb cong to) da dén hay chua (budc S10).

Cu th& 13, bd xir Iy 102 x4c dinh ring thoi gian doc chi s6 di dén néu bd xtr Iy 102
nhén duoc chi 1énh doc chi s6 cong to vao mot ngdy dugc chi dinh tir may chi trung tam 50
thong qua md dun LTE 112 va hé théng mang 40. Ngoai ra, bd xit 1y 102 ¢4 thé xac dinh xem
liéu da dén thoi gian doc chi sb cong to hay chua dya trén su so sanh ngay dugc chi dinh doc

chi s§ dugc luu trude d6 trong bd nhé ¢b dinh 106 véi ngay gid hién tai.

Bo xit Iy 102 chi din cho dong hd do luu lugng khi 20A truyén thong tin doc chi 5O
cong to vao thdi diém hién tai t6i thiét bi bao dong 10 (bude S12). Cu thé 13, bd xir ly 102
truyén thong tin chi 1énh vé chi din d6 dén ddng hd do luu Iuvong khi 20A thong qua m6 dun
Bluetooth 111.

Bo xtt Iy 102 tiép nhan théng tin doc chi sé cong to vao thyi diém hién tai tir dong hd

do Iuu lugng khi 20A théng qua md dun Bluetooth 111. Bo xir Iy 102 Iuu thong tin doc chi
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sb cong to nhan dugc tir ddng hd do Iuwu lwong khi 20A dudi dang thong tin doc chi s6 cong
to ciia ngay doc chi s6 duoc chi dinh vao trong bd nhé (chéng han nhu bo nhé ¢ dinh 106)
(budc S16).

B xtt Iy 102 truyén thong tin doc chi sb cong to ctia ngay duge chi dinh doc chi s6
duoc Iuu trong bd nhé téi may chii trung tAm 50 thong qua md dun LTE 112 (budce S183). Tiép
sau do, bo xir Iy 102 xac dinh xem da truyén thanh cong théng tin doc chi s6 cong to téi may

chu trung tAm 50 hay chua (budc S20).

Vi du, néu bd xir Iy 102 khong nhan dugc hdi dép tir may chii trung tdm 50 vé thoi
gian sau khi truyén thong tin doc chi sb cong to (tic 1a hét thoi gian tiép nhéan), bo xtr ly 102
s& x4c dinh ring di xay ra 16i truyén thong tin doc chi sb cong to t6i may chu trung tdm 50
(tirc 1a qua trinh truyén thong tin bi 15i). Nguoc lai, bo xir Iy 102 s& xac dinh ring d3 truyén

thanh cong thong tin doc chi sb cong to téi may chu trung tAm 50.

Néu truyén thanh cong thong tin doc chi sb cong to téi may chd trung tAm 50 (BUNG
trong budc S20), b xuir ly 102 s& két thuc qu4 trinh. Néu truyén khong thanh cong thong tin
doc chi s6 cong to téi may chi trung tdm 50 (SAI trong bude S20), b xir ly 102 xac dinh
xem mdt khoang thoi gian nhét dinh (vi du: mot ngay) ké tir khi viéc truyén thong tin doc chi
sb cong to khong thanh cong da troi qua hay chua (budc S22). Néu khoang thoi gian nhét
dinh chua troi qua (SAI trong budc S22), bo xir ly 102 tiép tuc thuc hién qua trinh nhu bude
S22.

Néu khoang thoi gian nhat dinh da trdi qua (PUNG trong bude $22), bd xir Iy 102 tiép
tuc thuc hién qué trinh nhu budc S18. No6i cach khéc, b xir Iy 102 truyén lai thong tin doc
chi s6 cong to ctia ngdy dugc chi dinh doc chi s6 duoc luu trong bd nhé t¢i may chi trung

tadm 50.

Theo md ta & trén, thiét bi bao dong 10 luu trit thong tin doc chi sb cong to clia ngdy
duogc chi dinh doc chi s6 thu dugc tir ddng hd do luu lwgng khi 20A vao trong bd nhé. Sau
do, ngay ca khi qua trinh truyén thong tin bi 13i do ting tai trong qua trinh xtt Iy tir phia mdy
chi1 50 hosic do nghén mang hodc twong tu va qua trinh truyén thong tin doc chi sb cong to bi
18i vao ngay doc chi s6 chi dinh thi thiét bi béo dong 10 vin truyén thdng tin doc chi sb cta

ngay duoc chi dinh dugc luu trong bo nhé téi may chi trung tdm 50 vao thoi diém cho phép
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truyén théng dugc véi mdy chu trung tAm 50. Piéu nay ngin khong lam thay d6i thoi diém

doc chi s6 cong to, qua d6 cai thién duge dich vu khach hang.
(So @b truyén thong tin ngit dudng din khi ga)

Fig.4 1a luu dd minh hoa so dd truyén thong tin khéa duong dan khi ga theo phuong
an thyc hién 1. O day, so dd duge md ta trong d6 thiét bi bio dong 10 truyén thong tin khoa

ga t6i may chu trung tdm 50 khi phét hién khi muc ti€u.

Tham khéao trén Fig.4, bd xtr ly 102 nam trong thiét bi bao dong 10 xac dinh xem c6
khi muc tiéu & trong nha 201 hay khong nhd cam bién khi (131) (buée S30). Néu khong phat
hién khi muc tiéu (SAI trong budc S30), bo xir 1y 102 s€ tiép tuc thuc hién budc S30.

Néu phat hién khi myc tiéu (DUNG trong budc $30), b xir Iy 102 truyén thong tin
phét hién khi cho biét viéc phat hién thAy khi muc tiéu téi dong hd do luu lwgng khi 20A
thong qua m6 dun Bluetooth 111 (budc S32). Khi ddng hd do hru lugng khi 20A nhan dugc
thong tin phat hién khi, ddng hd do lwu hrong khi 20A s& dong van khéa va ngimng chp khi tir
binh chira ga. Sau d6, ddng hd do luu lugng khi 20A truyén thong tin ngit khi bao ring van
khéa khi ga dd dugc dong t6i thiét bi bao dong 10 thong qua md dun Bluetooth 111.

Bo xtt Iy 102 tiép nhén thong tin ngét duong din khi ga tir ddng hd do luu lwgng khi
20A thdng qua m6 dun Bluetooth 111 (buéc S34), va luu thong tin ngit dudng din khi ga vao
bd nhé cung voi ngay gid nhén thong tin (bude S36). Cu thé 13, b xr Iy 102 Iuwu thong tin
lién quan dén ngat duong dan khi ga vao trong bd nhd, va thong tin lién quan dén ngit dudong
dAn khi ga bao gdm théng tin ngit duong din khi ga, thoi gian ma van khéa dudng dan khi

ga duoc dong.

B xir Iy 102 truyén thong tin ngit duong dan khi ga dugc luu trong bd nhé téi may
chl trung tAm 50 thong qua m6 dun LTE 112 (budc S38). Tiép sau do, bo xir Iy 102 x4c dinh
xem d3 truyén thanh cong thong tin lién quan dén ngit dudng din khi ga t6i may chi trung

tdm 50 hay chua (budc S40).

Néu truyén thanh cong thong tin lién quan dén ngit duong din khi ga t6i may chi
trung tim 50 (DUNG trong budc S40), bd xir Iy 102 s& két thiic qué trinh. Néu truyén khong
thanh cong thong tin ngét duong din khi ga t6i may chu trung tdm 50 (SAI trong budce S40),
bd xit Iy 102 x4c dinh xem mot khoang thoi gian nhét dinh k& tir khi viéc truyén thong tin lién
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quan dén ngit duong din khi ga khong thanh cong di troi qua hay chua (budc S42). Néu
khoang thoi gian nhét dinh chua tr6i qua (SAI trong budc S42), bo xi Iy 102 tiép tuc thuc
hién budc S42.

Néu khoang thoi gian nhét dinh da trdi qua (PUNG trong bude S42), bo xir ly 102
thye hién bude S38. N6i cach khac, bd xit Iy 102 truyén lai théng tin lién quan dén ngt dudng

dan khi ga dugc Iuu trong bd nhé t6i may chu trung tdm 50.

Theo mé ta néu trén, thiét bi bao dong 10 luu thong tin lién quan dén ngit duong dan
khi ga cho biét van khéa dudng din khi ga da dugc dong boi dbng hd do luu lugng khi 20A
trong bd nhé. Trong trudong hop xay ra su cb mét két ndi véi may chi trung tAm 50 va thiét
bj bao dong 10 khong thé truyén thong tin lién quan dén ngit duong dan khi ga thi thiét bi
bao dong 10 co6 thé truyén théng tin lién quan dén ngit duong din khi ga ngay khi cho phép
truyén théng duge véi may chu trung tdm 50. Piéu nay cho phép may chi trung tim biét

chinh x4c thoi diém ngét dudong din khi ga.

CAu hinh chirc ning

Fig.5 1a so b khéi minh hoa vi du v& cAu hinh chire nang cta thiét bi bao dong 10 theo
phuong 4n thuc hién 1. Tham khéo trén Fig.5, thiét bi bao dong 10 bao gb6m bd phan thu nhan
thong tin doc chi s6 cong to 301, bo phan luu trir 303, bd phén phat hién khi 305, bd phan thu
nhan thong tin ngit dudng din khi ga 307, bd phan thu nhén thong tin hinh anh 309, b phin
thao tac 311, bd phan diéu khién truyén thong 313, va by phén truyén thoéng tir thiét bi téi
thiét bi 315. BO phan luu trit 303 ¢6 thé 12 b nh¢ chinh 104 hogc by nhé cb dinh 106.

B phan thu nhan thong tin doc chi s6 301 thu thap thdng tin doc chi s6 cong to clia
ngay dugc chi dinh doc chi s6 tir ddng hd do luu lugng khi 20A théng qua md dun truyén
thong thir nhit (ching han nhu m6 dun Bluetooth 111) ma truyén thong khong day véi dong
hd do luu lwong khi 20A.

Theo mot khia canh, khi dén ngay gio dinh trude 1am ngdy duge chi dinh doc chi sb
cong to, bd phan thu nhan théng tin doc chi s6 cong to 301 chi 1énh cho dbng hd do luu lugng
khi 20A truyén thong tin doc chi s6 cong to (tirc 1a doc chi s6 cong to) ciia ngdy gio hién tai
théng qua mo6 dun truyén thong thir nhét, tir d6 thu thap thong tin doc chi sb cong to ciia ngdy

gid hién tai. B phén thu nhan thong tin doc chi sb cong to 301 huu thong tin doc chi ) cong
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to clia ngdy gi® hién tai thu dugc vao by phan luu trit 303 dudi dang thong tin doc chi sb cong
to ciia ngdy duoc chi dinh doc chi s6. B6 phan thu nhan théng tin doc chi s6 cong to 301 thyc
hién qua trinh nay thong qua bd xtr ly 102 va bo phan truyén thong 110.

B0 phan phét hién khi 305 phét hién su ¢6 hodc khong c6 mit khi myc ti€u & trong nha
201. Bo phan phat hién khi 305 thyc hién qua trinh nay thong qua bd xir Iy 102 va cam bién
khi 131.

B¢ phén thu nh4n thong tin ngét duong din khi ga 307 thu thap thong tin ngit duong
dan khi ga cho biét ga d duogc ngit tir ddng hd do luu lwgng khi 20A thong qua mé dun truyén
thong thir nhéit. Theo mot khia canh, néu bod phan phat hién khi 305 phét hién khi muc tiéu,
b6 phén thu nhdn théng tin ngit duong din khi ga 307 truyén théng tin phét hién cho biét c6
khi muc tiéu dugc phat hién toi d6ng hd do luu lugng khi 20A thdng qua md dun truyén thong
thit nhAt, va thu nhan thong tin ngit duong din khi ga tr dbng hd do luu lwgng khi 20A dudi
dang phan hoi d6i vé6i thong tin phét hién. Cén Ivu ¥ ring bd phan thu nhan thong tin ngit
dudng dAn khi ga 307 ¢6 thé luu thong tin lién quan dén ngét dudng dan khi ga trong bd phén
luu trét 303 trong d6 thong tin ngit dudong din khi ga va ngdy gid hién tai (tirc 1a thoi gian

ngét duong din khi ga) duoc lién két v6i nhau.

B6 phan thu nhan thong tin hinh anh 309 thu thap thong tin hinh 4nh dugc chup boi
may anh 31 thong qua mo6 dun truyén thong thi nhit. Bo phan thu nhén thong tin hinh anh
309 Ivu théng tin hinh anh vao trong bd phén luu trit 303. Bo phan thu nhan thong tin hinh
anh 309 thuc hién qua trinh nay théng qua bd xtt Iy 102 va bd phan truyén thong 110.

Theo mot khia canh, khi khi ga dugc bd phan phat hién khi 305 nhén biét, bd phan thu
nh4n thong tin hinh anh c6 thé truyén chi 1énh dé khéi dong méy anh 31 va thu thap thong tin
hinh anh duogc chup tir may anh 31. Theo d96, thong tin cho biét tinh trang trong nha khi xay
ra sy ¢b, te 12 10 ri ga, c6 thé duoc huu trong bd phén luu trit 303, va thong thudng, thong tin
hinh anh khong dugc luu trit trong bd phén luu trir 303, nén dung lwong ciia bo phén luu trir

303 ¢6 thé duge sir dung hidu qua.

B0 phén thao tac 311 tiép nhan dit liéu thao tac tir ngudi dung. Theo mot khia canh,
bd phén thao tac 311 tiép nhan diu hiéu khan cip tir ngudi dung. BO phén thao tic 311 thuc
hién qua trinh ndy thong qua by xtr ly 102 va giao dién van hanh 133.
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Bo phan diéu khién truyén théng 313 truyén théng nhiéu thong tin khac nhau véi may
chu trung tdm 50 thong qua m6 dun truyén thong thtt hai (ching han nhu mé dun LTE 112).
BO phan diéu khién truyén thong 313 thuc hién qua trinh nay thong qua bo xit Iy 102 va bo
phén truyén thong 110.

Theo mot khia canh, bd phén diéu khién truyén thong 313 truyén thong tin doc chi sb
cong to cia ngdy dugc chi dinh doc chi s6 dugc luu trong bd phan Iuu trir 303 t6i may chu
trung tim 50 thong qua m6 dun truyén thoéng thir hai. Néu x4y ra 18i truyén thong tin doc chi
sb cong to ciia ngay dugc chi dinh doc chi s, bd phan didu khién truyén thong 313 s& truyén
lai thong tin doc chi s6 cong to clia ngay dugc chi dinh doc chi sb t6i may chu trung tAm 50
sau moOt khoang thoi gian nhét dinh (ching han nhu sau 1 ngay) tinh tir liic truyén thong tin
t6i may chi trung tdm 50 khong thanh cong. Cén luu ¥ rang, néu truyén thanh cong thong tin
doc chi sb cong to ctia ngy dugce chi dinh doc chi s6 t6i may chu trung tAm 50, bd phén diéu
khién truyén thong 313 c6 thé x6a thong tin doc chi sb cong to ctia ngay dugce chi dinh doc
chi sb dugc luu trong bo phan luu trit 303 ngay sau khi truyén thanh cdng thong tin hodc sau
mot thoi gian (ching han nhu 1 thang sau) truyén thong tin thanh cong. Diéu nay cho phép sir

dung hiéu qua dung luong cta bd phén luu trir 303.

Theo mot khia canh khéc, bd phan diéu khién truyén thong 313 truyén thong tin ngit
duong din khi ga thu dugc bdi bd phan thu nhan thong tin ngit dudng din khi ga 307 t6i may
chu trung tAm 50 thdng qua mo dun truyén thong thi hai. Cu thé 13, bo phan didu khién truyén
thong 313 truyén thong tin lién quan dén ngt dwong dan khi ga dugc luu trong bd phén luu

trir 303 t6i may chu trung tdm 50.

Theo mot khia canh khac, néu phét hién khi muyc tiéu trong nha 201, bd phén diéu
khién truyén thong 313 truyén thong thong tin hinh dnh thu dugc bdi by phén thu nhén thong
tin hinh anh 309 t6i may chu trung tdm 50 thong qua md dun truyén thong thit hai.

Theo mdt khia canh khac, khi b phan thao téc tiép nhin ddu hiéu khén cép tir ngudi
dung, bd phan didu khién truyén thong 313 truyén thong tin khén cép t6i mdy chu trung tAm
50 thong qua mo6 dun truyén thong thit hai. Thong tin khén cép cho biét mot b tinh trang khin
cép da xay ra. Didu nay cho phép ngudi ding béo cdo truc tip tinh trang khin cép cho may

chi trung tdm 50.
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B6 phén truyén thong tir thiét bi dén thiét bi 315 truyén thong khong day véi thiét bi
béo dong 11. Thong thudng, bd phan truyén thong tir thiét bi dén thiét b 315 truyén thong
khong day véi thiét bi bao dong 11 thong qua md dun truyén thong thir ba (ching han nhu mo
dun Wi-SUN 113). Vi dy, bd phén truyén thong tir thiét bj dén thiét bi 315 tiép nhan c4c thong
tin khac nhau (ching han nhu thong tin doc chi sd cong to, thong tin lién quan dén ngit duong
din khi ga, thong tin hinh anh, thong tin khén cép, v.v...) tir thiét bi bao dong 11. B phan
diéu khién truyén thong 313 truyén cac thong tin khac nhau thu dugc béi bd phén truyén
thong tir thiét bi dén thiét bj 315 t6i my cha trung tim 50 théng qua mé dun truyén thong
th hai.

0] day, trong sb céac cAu hinh chuc nidng cua thiét bi bao dong 10 dugc mo ta néu trén,
thiét bi bao dong 11 co tht ca cac cAu hinh chirc ning (trc 1a bd phén thu nhén thong tin doc
chi s cong to 301, bd phén luu trit 303, bd phan phat hién khi 305, bd phén thu nhén thong
tin ng'c"lt duong din khi ga 307, bd phan thu nhén thong tin hinh dnh 309, b$ phén thao tac
311, bo phan truyén thong tir thiét bj dén thiét bi 315) ngoai trlr bd phan diéu khién truyén
thong 313. Cu thé 13, thiét bj bao dong 11 thu nhan théng tin doc chi sd cong to ciia ngdy dugc
chi dinh doc chi sb, thong tin 1ién quan ngét dudng dan khi ga, thong tin hinh anh, thong tin
du hidu khén cp, v.v... Bo phan truyén thong tir thit bi dén thiét bi 315 cua thiét bi béo
dong 11 truyén cac thong tin nay t6i thiét bi bao dong 10 thong qua md dun Wi-SUN.

Theo phuong an thuc hién 1 cua sing ché, ngay ca khi thong tin doc chi sb clia ngay
duoc chi dinh doc chi sb khong thé truyén di vao ngay dugc chi dinh thi thong tin doc chi sb
cta ngay dugc chi dinh doc chi s6 s& duge luu trong bd nhé va dugc truyén t¢i may chu trung
tam 50 vao thoi diém thiét bi bao dong 10 va may chu trung tdm 50 truyén thong dugc véi
nhau. Do d6, thoi diém doc chi sé cong to khong bi thay dbi va dich vu khach hang qua d6

duoc cai thién.

Ngay ca khi thong tin ngt duong din khi ga khdng duoc truyén di khi ga b khéa thi
thiét bi bao dong 10 vAn c6 thé truyén thong tin ngat dudng dan khi ga dugc luu trong bd nhé
t6i may chu trung tdm 50 vao thoi diém cho phép truyén thong dugc v6i may chi trung tim

50. Piéu nay cho phép mdy chui trung tdm biét chinh xé4c thoi diém ngit duong din khi ga.

Pidu nay ciing khéc phuc nhuge diém khi thong tin doc chi s6 cong to ctia ddng hd do

lIvu lugng khi duge truyén tai bang dudng day dién thoai cong cong, tirc 12 khong cho phép
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truyén thoéng trong khi duong day dién thoai dugc sir dung dé dam thoai. Hon nita, nho pin
136 ¢6 thé dugc nap bing ngudn dién thuong mai, va trong trudng hop mét dién pin 136 dugc
stt dung nhur ngudn dién thay thé nén khong cin quan tAm vé dién ning tiéu thy boi thiét bi

bao dong 10 dé truyén théng tin.

Phuong an thuc hién 2

Phuong 4n thyc hién 2 s& dugc mo ta chi tiét sau day voi so dd truyén thong da ching
duoc st dung gifta thiét bi bao dong 10 va cac thiét bi bao dong 11. Nhu da luu y & trén, thiét
bi bao dong 10 va thiét bi bao dong 11 c6 kha ning truyén thong hai chidu sir dung, ching
han nhu hé théng truyén thong Wi-SUN. Déi véi mb dun Wi-SUN, céc thiét bi chuyén tiép
dit lidu theo kidu chuyén giao day truyén. Wi-SUN ciing hd trg truyén thong da ching két ndi
céc dia diém tir xa. Theo do, thiét bj bao dong 10 va cac thiét bi bao dong 11 c6 thé truyén dit

lidu gifra c4c thiét bi bang so dd da ching.

Trong phin md ta sau ddy, thiét bi bdo dong 10 dugc trang bi m6 dun LTE 112 va c6
khé ndng truyén théng khong day v6i mdy chi trung tim 50 duge goi la “thiét bi chinh 107,
va thiét bi béo dong 11 duoc trang bi md dun LTE 112 dugc goi la “thiét bi phu 117.

Fig.6 la so dd minh hoa so dd truyén théng da ching theo phuong 4n thuc hién 2. Tham
khao trén Fig.6, thiét bi chinh 10A, 10B, 10C la thiét bi chinh ctia cac nhom A, B, C twong
ung. Pham vi truyén théng 401, 402, 403 cho biét pham vi truyén thong clia cac thiét bi chinh
10A, 10B, 10C tuong tng trong truyén thong sir dung Wi-SUN.

Céc thiét bi phu 11A, 11B, 11C nim trong pham vi truyén théng 401, va do d6 thude
nhém A. Céc thiét b phu 11C, 11D, 11E nam trong pham vi truyén théng 402, va do do thudc
nhém B. Thiét bi 11C thudc ca hai nhém A va B. Thiét bi phy 11G, 11F ndm trong pham vi
truyén thong 403, va do d6 thudc nhém C.

Vi du, d8 thiét 1ap mot tuyén truyén thong v6i thiét bi chinh 10, tirc 1a mudn tham gia
méi vao mdt mang thi thiét bi phu 11 can léy thong tin dinh tuyén, bao gém tuyén truyén
thong, chit lugng truyén thong, v.v... tr thiét bi chinh 10 hodc thiét bi phu 11 da tham gia
mang d6. Do d6, khi thiét bi bao dong phu 11 mubn tham gia m&i vao mot mang, nd can phat
tin hidu yéu cu thong bdo dé tim kiém thiét bi chinh 10 hogc cac thiét bi phu 11 khdc xung
quanh no.
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Néu thiét bi chinh 10 hoic thiét bi phu 11 ¢6 thé nhan tin hiéu yéu ciu thong béo thi
thiét bi chinh 10 hoic thiét bi phu 11 d4 nhén dugc tin hiéu yéu ciu thong bao s& phat tin hiéu
phan hdi bao hidu d& phan hi lai tin hiéu yéu cdu thong bao. Khi thiét bi phu 11 mudn tham
gia mé&i vao mdt mang nhén dugc tin higu yéu ciu thong béo thi thiét bi phu 11 truyén thong
tin tuyén/nhan thong tin tuyén tir ngudn tin hiéu yéu cAu thong béo va thiét 1ap mot tuyén

truyén thong téi ngudn phat tin hidu.

Théng thudng, thiét bi chinh 10 nhn cic thong tin khac nhau tir mi thiét bj phu 11
thudc cing mot nhom va truyén cAc thong tin ndy t6i may chi trung tdm 50. O day, mbi thiét
bi phu 11 nhén thong tin doc chi s6 cong to clia ngdy duge chi dinh doc chi s tir ddng hd do
luu lugng khi twong Gng, va luu thong tin chi sb6 doc cong to nhan dugc & bd nhé trong cla
thiét bi phu. Can hru y rang, mdi thiét bi phu luu trit ca thong tin lién quan dén ngit dudng

dan khi ga, thong tin hinh anh, v.v.. & trong bd nh¢ trong.

Vi dy, thiét bi chinh 10A nhan duoc thdng tin doc chi sb cong to va thong tin nge“'lt
duong din khi ga dugc luu trong b nhé trong cliia mdi thiét bi phu 1A, 11B, 11C tir thiét bi
phu 11. Thiét bi chinh 10A truyén thong tin doc chi sb cong to va thong tin ngit duong din
khi ga cua mdi thiét bi phu 1A, 11B, 11C t6i mdy chu trung tdm 5 0.

Cén luu y ring, do thiét bi phu 11C cling thudc nhoém B nén thong tin duge luu trong
b6 nh¢ trong ciia thiét bi phuc 11C c6 th dugc truyén t6i may chu trung tdm 50 thong qua

thiét bi chinh 10B.

O day, trong trudng hgp mot thiét bi chinh 10 nao d6 khong thé truyén thong dugc véi
may chu trung tdm 50 va cac thiét bi phu 11 khéc do xay ra 16i dbi vdi thiét bi chinh 10.

Fig.7 12 so d minh hoa tinh trang thiét bi bdo dong chinh 10 trén Fig.6 bi 16i. Tham
khio trén Fig.7, thiét bi chinh 10B khong thé truyén thong dwgc véi may chi trung tdm 50 va
céc thiét bi phu 11 khéc do xay ra 13i d6i véi thiét bi chinh 10B. Trong trudng hop nay, thiét
bi phy 11D va 11E thudc nhém B khéng thé truyén thong tin t6i méy chi trung tam 50 thong
qua thiét bi chinh 10B.

Vily do nay, thiét bi phy 11E, vi du, phét ra tin hiéu yéu cdu théng bao dé tim kiém
céc thiét bi khéc xung quanh thiét bj phu 11E va thiét 14p truyén thong voi thiét bi 11D (tuc
I3 thiét bj duoc tim thiy thong qua tim kiém). Tuong tu, thiét bi phu 11D thiét 14p truyén
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thong v6i thiét bi phu 11C. Thiét bi phu 11C c6 thé thiét 14p truyén thong véi thiét b chinh
10A thong qua thiét bi phu 11B. Mt khac, thiét bj phu 11E c6 thé truyén thong véi thiét b
chinh 10A thong qua thiét bi phu 11D, 11C, 11B.

Qua d6, thiét bi phu 11E ¢6 thé truyén thong tin doc chi s6 cong to (hodc thong tin ngét
dudng din khi ga, v.v...) dugc Iuu trong bd nhé trong t6i thiét bi chinh 10A. Thiét bi chinh
10A truyén thong tin doc chi s6 cong to (hodc thong tin ngit duong din khi ga) nhn dugc tir
thiét bi phu 11E t6i méy chu trung tdm 50.

Nhu vy, thiét bi phu 11 truyén cac thong tin khac nhau P dugc luu trong bd nhé trong
t6i thiét bi K1 thong qua tim kiém. Néu thiét bj K1 1a thiét bi chinh 10, thiét bi K1 s& truyén
céac thong tin khac nhau P dugc luu trong by nhé trong cua thiét bi phu 11 téi médy chu trung
tam 50. Ngwoc lai, néu thiét bi K1 1 thiét bi phu 11, thiét bi K1 s& tim kiém thém mot thiét
bi khéc va truyén céc thong tin khac nhau P duoc luu trong bd nhé trong cua thiét bi K1 t6i

thiét bi K2 théng qua tim kiém.

Cén luu ¥ ring tuyén truyén thong dugc thé hién trén Fig.6 va Fig.7 chi nhim muc
dich minh hoa, va bit ky céc tuyén truyén thong nao khac déu c6 thé duoc st dung. Vi du,
néu thiét bi phu 11E tim duoc thiét bi phu 11C thong qua tim kiém thi thiét bj phu 11E s&
thiét 1ap truyén thong véi thiét bi 11C ma khong cin qua thiét bi phu 11D. Hon nita, néu thiét
bi phu 11C tim dugoc thiét bj phu 10A thong qua tim kiém thi thiét bi phu 11C sé& thiét 1ap
truyén thong véi thiét bi 10A ma khong can qua thiét bi phu 11B. Trong trudng hop nay, thiét
bi phu 11E ¢6 thé truy@n thong v6i thiét bi chinh 10A thong qua thiét bi phu 11C.

Phuong 4n thuc hién khac

(1) Theo cac phuong an thuc hién néu trén, thiét bi bao ddng 10, 11 ngoai viéc thu thap
thong tin doc chi s cong to ciia dong hd do luu lwgng khi thi thiét bi bdo dong 10, 11 con c6
thé thu thap thém thong tin doc chi sd cong to ciia c4c loai cong to khac bing cach truyén
thong v6i chiing. Chéng han nhu, thiét bi béo dong 10, 11 c6 thé thu thap thong tin doc chi sb
cong to (ching han nhu dit liéu cho biét lugng nuée duge st dung) tur ddng hd do luu lugng
nuée ding dé do lwong nuée st dung, hodc thu thap théng tin doc chi s6 cong to (ching han
nhu dit lidu cho biét lugng dién tidu thy) tir cong to dién diing dé do lugng dién sir dung thong

qua m6 dun Bluetooth. Thiét bi bao dong 10 truyén cac thong tin doc chi sb cong to ndy téi
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mady chu trung tdm 50. Nhu vay, thong tin doc chi sb cong to clia cac tuyén dudng dién, ga

va nude duge quan ly tap trung, tir d6 ndng cao hon nita dich vu khach hang.

(2) Theo cac phuong an thuc hién néu trén, cac chuong trinh cling c6 thé duoc cung
cAp dé gitip may tinh hoat dong va thyc hién cac didu khién d3 dugc mo ta c6 lién quan dén
céc Iru @ duge md ta & trén. Cac chwong trinh ndy c6 thé dwgc ghi lai trong phuong tién ghi
khong chuyén tiép c6 thé doc dugc trén mdy tinh nim trong may tinh nhu dia mém, dia CD
(dia compact chi dé doc), thiét bi nhé thir cép, thiét bi nhé so cép, hodc thé nh¢, va cung ca‘ip
chuong trinh du6i dang san phim chwong trinh. Ngoai ra, chuong trinh nay cé thé dugc ghi
lai trong phuong tién ghi dugc tich hgp trong mdy tinh, ching han nhu dia ctng, va dugc
cung cip duéi dang san phadm chwong trinh. Chuong trinh nay ciing ¢ th dugc cung cép

bing céch tai vé churong trinh thong qua hé théng mang.

Trong sb cac mo-dun chuong trinh dugc cung cép nhu mot phan ctia hé diéu hanh (OS)
cia may tinh, chuong trinh c6 thé goi cac mo-dun cin thiét theo mot thr tu nhét dinh tai bét
ky thoi diém nao va 1am cho cac mé-dun thyc hién cac quy trinh. Trong truong hop nay, ban
than chwong trinh khong chira cdc md dun va cac quy trinh dugc thyc hién bang cach hop tac
v6i hé diéu hanh. Chuong trinh khdng chita cdc md dun nay ciing ¢ thé nam trong chuong

trinh theo phuong an thuc hién cta sing ché.

Hon nita, chuong trinh theo phuong an thuc hién cua sang ché c6 thé dugc két hop
nhu mét phin cta chuong trinh khac va duge cung cép. Trong trudng hop nay, ban than
chuong trinh khéng chira cic m6 dun ma ching ndm trong cic chwong trinh khac, va cac quy
trinh duoc thue hién bang cach hop tac v6i cac chuong trinh khac. Chuong trinh dugce két hop
trong mot chuong trinh khic nhu vy cling cé thé nim trong chuong trinh theo phuong 4n

thuc hién ctia sang cheé.

(3) Céc cu hinh dugc minh hoa duéi dang cac phuong an thure hi¢n néu trén chi la
mdt vi du v& cac ciu hinh theo sang ché, c6 thé dugc két hop véi cdc cong nghé da biét khéc
va ¢6 thé dugce stra dbi, chang han nhu bd qua mot phin cta chiing, ma van khong roi khéi
tinh than k¥ thuat cua sang ché. Hon nita, trong cac phuong an thuc hién néu trén, cac budc
tién hanh va cu hinh dugc md ta trong cic phuong 4n thuc hién khac ¢ thé duoc sir dung va

thuc hién khi thich hop.
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Cac phuong an thuc hién chi nhim muc dich minh hoa va khoéng nham han ché pham
vi ctia sang ché. Pham vi clia sang ché duoc dé cap trong yéu cAu bao ho cta sang ché, do d6
tAt ca cac thay ddi ma khong roi khéi tinh thin k¥ thuét clia sang ché déu thudc pham vi yéu

cAu bao ho cua sang ché.
Danh muc cac ky hiéu tham chiéu
10, 11 thiét bj bao dong
20A, 20B dbng hé do luu lugng khi
30 thiét bi gia dung
31 may anh
40 hé théng mang
50 may chu trung tim
100 bd phén diéu khién chinh
102 b xtr ly
104 bd nhé chinh
106 bd nh¢ ¢b dinh
110 b6 phan truyén thong
111 m6 dun Bluetooth
112 m6 dun LTE
113 m6 dun Wi-SUN
114 m6 dun Wi-Fi
121, 122, 123, 124 ang ten

131 cam bién khi ga
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132 loa

133 giao dién van hanh

134 m6 dun GPS

136 pin

150 ngudn cép dién thuong mai

201, 202 nha

301 bd phan thu nhan théng tin doc chi sb cong to
303 b6 phén luu trix

305 bd phan phat hién ga

307 bd phan thu nhén thong tin ngat dudong dan khi ga
309 bd phén thu nhan thong tin hinh dnh

311 bd phén thao tac

313 bd phan didu khién truyén thong

315 b6 phan truyén thong tir thiét bi dén thiét bi
401, 402, 403 pham Vi truyén thong

va 1000 hé théng xir Iy thong tin
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Yéu ciu bao hd
1. Hé théng xtt 1y thong tin, bao gbm:
may chu trung tdm; va

thiét bi bao ddng chinh c6 chitc ning bao dong dé dua ra bao dong khi phat hién khi

muc tiéu, va thiét bi bio dong chinh dugc dat trong nha, trong do:
thiét bj bao dong chinh:

thu nhan tir ddng hd do luu lugng khi dung dé do lugng khi dugc st dung trong nha
thong tin doc chi sb cong to ctia ngay doc chi sb dugc chi dinh thong qua bo phéan truyén

thong thir nhat ma truyén thong khong dy voi dbng hd do lwu lugng khi;

luu théng tin doc chi s6 cong to thu dugc vao bd nhé thi nhAt ndm trong thiét bi bao

dong chinh; va

truyén thong tin doc chi sd cong to ciia ngay doc chi s dugc chi dinh duge luu trong
bd nhé thir nhit t6i may chi trung tim thong qua bd phan truyén thong thtt hai ma truyén

thong khong day véi mdy chu trung tam;
hé théng xr 1y thong tin bao gbm thém:

nhidu thiét bi bio dong bao gdm nhidu thibt bi bao dong chinh va nhiéu thiét bi bao

dong phu c6 chirc nang bao dong, trong do:
mdi thiét bi bao dong phu:

thu nhan théng tin doc chi s6 cong to clia ngdy doc chi s& dugc chi dinh tir déng hd do

luu lwgng khi thong qua bo phén truyén thong thit nhét;

luu thong tin doc chi s6 cong to thu dwgc vao bd nhé thi hai ndm trong thiét bi bao

dong phy; va

tim kiém cac thiét bi bao dong xung quanh khac, va truyén thong tin doc chi s6 cong
to cia ngay doc chi s6 duoc chi dinh luu trong b nhd thir hai téi thiét bi bao dong thir nhét

tim duogc thong qua tim khién, trong d6:
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khi thiét bi bdo dong thtr nhit 13 thiét bi béo dong chinh, thiét bi bdo dong thir nhét
truyén thong tin doc chi sb cong to cia ngay dugce chi dinh doc chi s duoc luu trong bo nhé

thi hai t6i may chu trung tAm thdng qua b0 phén truyén thong thir hai.
2. Hé théng xtt ly thong tin theo diém 1, trong d6:
thiét bj bao dong chinh:

khi ngay gid chay dén thoi gian trong ngay dugc chi dinh doc chi sb thi thu thap thong
tin doc chi sb cia ngay gid hién tai bang cach chi din ddng hd do Iuu lugng khi truyén thong

tin doc chi s cong to clia ngdy gid hién tai thong qua bo phén truyén thong tha nhét; va

luu théng tin doc chi sb cong to ciia ngay gid hién tai thu duoc vao bo nhé thir nhét

dudi dang thong tin doc chi s6 cong to ciia ngay duoc chi dinh doc chi sd.
3. Hé théng xir ly thong tin theo diém 1 hoic 2, trong do:
thiét bi bao dong chinh:

khi phat hién khi myc tiéu trong nha thi truyén thong tin phat hién cho biét da phat
hién khi muc tiéu t6i ddng hd do luu luwong khi va thu thap thong tin ngit duong dan khi ga
cho biét ga di dugc khoa tir ddng hd do luu lwgng khi dudi dang dép tng thong tin phat hién
thong qua b phan truyén thong thir nhat; va

truyén thong tin khoéa dudng dan khi ga t6i mdy chu trung tdm thong qua bo phén

truyén thong thit hai.
4. Hé théng xt Iy thong tin theo diém bat ky 1-3, trong d6:

khi xay ra 16i truyén thong tin doc chi s6 cong to cia ngdy dugc chi dinh doc chi s6 t6i
may chu trung tam, thiét bi bao dong chinh s& truyén lai thong tin doc chi sb cong to clia ngdy
dugc chi dinh doc chi sb t6i may chu trung tAm sau mot khoang thoi gian nhét dinh tinh tir

lac truyén thong tin khdng thanh cong.

5. Hé théng xir Iy thong tin theo diém bat ky 1-4, trong do:
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khi viéc truyén théng tin doc chi s6 cong to ctia ngay dugc chi dinh doc chi s6 t6i may
chu trung tim dugc thuc hién thanh cong, thiét bi bao dong chinh s& x6a thong tin doc chi sb

cong to ciia ngdy duoc chi dinh doc chi s6 dugc luu trong bd nhé thir nhét.
6. Hé théng xtt ly thong tin theo diém bét ky 1-5, trong do:
thiét bi bao dong chinh bao gdm thém:

bd phén luu dién thong thuong dugc sac bing ngudn dién thuong mai, va khi mét dién

c6 thé hoat d6ng nhu mot nguén dién thay thé cho thiét bi bao dong chinh.
7. Hé théng xi Iy thong tin theo diém bét ky 1-6, trong do
thiét bi bao dong chinh:
thu thap thém thong tin hinh dnh dugc chup bing may anh duogc dit & trong nha; va

khi phat hién khi muc tiéu trong nha, truyén thong tin hinh anh thu dugc t6i mdy chi

trung tAm thdng qua bo phin truyén thong thit hai.
8. Hé théng xi Iy thong tin theo diém bt ky 1-7, trong d6:

khi nhan duoc ddu hiéu khin cép tir ngudi dung, thiét bi bio dong chinh truyén thong

tin khin cép t6i mdy chii trung tAm thong qua bd phan truyén thong thtt hai.
9. Hé théng xu Iy thong tin theo diém bt ky 1-8, trong d6:
thiét bi bao dong chinh:

thu thdp thém thong tin doc chi s6 cong to ctia ngay dugc chi dinh doc chi s6 tir it nhét

mot cong to nudc hodc mot cong to dién thong qua bd phan truyén thong thir nhét; va

truyén thong tin doc chi s6 cong to clia ngdy dugc chi dinh doc chi sb thu duge tir it
nh4t mot cong to nude hodc cong to dién t6i may chi trung tim thong qua bd phan truyén

théng thir hai.
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