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LOI MO PAU

Trong xa hoi van minh hién dai, ctra 1a mot by phan khong thé thiéu
dugc trong timg cong trinh kién trac. Tuy nhién loai cira binh thudng (cira
khong tir dong) ma chung ta hay dung hién nay lai c6 nhitng nhugc diém
gy phién toai cho nguoi str dung d6 1a: cira thuong chi dong mo duoc khi
c6 tac dong ciia con ngudi vao nd. Vi vy ma dung cira thuong lam tén
tho1 gian va gay cam gidc ngai cho ngudi su dung.

Viéc thiét ké ra mot loai cira tién ich hon, da nang hon, phuc vu t6t
hon cho doi séng con ngudi trong thoi diém x4 hoi ngay cang hién dai va
phat trién hién nay 1a tit yéu va vo cing can thiét. Vi vay can thiét ké ra
mot loai cira tyr dong khac phyc tot nhitng nhugc diém cia ctra thudng.

Muc dich cua viéc thiét ké cua tu dong la dé tao ra duogc mot loai cira
vira duy tri dugce nhitng ddc tinh can co cua cira, vira khic phuc nhiing
nhugc diém 16n cta loai ctra binh thuong .

bé nghién ctru mét cach chinh xac va cu thé vé cira tu dong, can thiét
phai ché tao ra mé hinh cua dong mé tu dong, mo ta hoat dong, hinh
dang, ciu tao cla cira tu dong. Tir mo hinh nay ta co thé quan sat va tim
hiéu hoat dong cua ctra ty dong, cling nhu ¢6 thé luong trude nhitng khoi
khan c6 thé gap phai khi ché tao cua tu dong trén thuc té. Ciing tor mo
hinh c6 thé thdy dugc uu nhuogc diém cua thiét ké ma tir d6 khic phuc
nhimg han ché, phat huy thé manh thiét ké canh cira wu viét hon, hoan
thién hon cho con nguoi

Xuat phat tir thuc té trén em thyc hién dé tai :”Thiét ké xdy dung md

hinh déng mé cira kinh ty dong tai cac toa nha”



Cu thé d6 dn ciia em gom cdc chuong sau:
Chuong 1:Giéi thiéu chung vé ctra déng mé ty dong
Chuong 2:Cac yéu cau va myc dich ché tao mo hinh cira d6ng mo tu dong
Chuong 3:Chon hé truyén dong cho cira dong mo tu dong
Chuong 4:Giéi thiéu chung vé cach phat hién vat thé
Chuong5:Gié6i thiéu vé vi diéu khién AT89C51
Chuong 6:Thiét ké tinh toan lia chon cac phan tir cho mé hinh cira dong mé

tu dong



CHUONG 1.
GIOI THIEU CHUNG VE CUA PONG MO TU PONG

1.1. MOT SO LOAI CUA PONG MO TU PONG HIEN NAY

Hién nay co nhiéu loai cta tu dong : cura kéo,ctra déy, ctra cudn, cua truot....
Nhung ching thuong dugc san xuit & nudc ngoai ban tai viét nam véi gia
thanh kha cao. Vi thé chung khong duoc sit dung rong rdi. Nhu cau cua tu

dong ¢ Viét Nam 1a rat 16n vé s6 lwong va chung loai.

1.1.1. Cira cudn

Hinh 1.1. Ctra cudn

Loai ctra ndy c¢6 uu diém 1a gon nhe tién dung va dé str dung, lai chi can
dong co cong suat nhd. Loai ctra nay thuong dugce dung cho gara 6 t6. N6 ¢o

tinh kinh té kha cao vi khéng may kho khan khi lam duoc loai cira nay.

Nhung ¢6 nhugc diém 1a ctra khong chac chan va dé bi hong hon céc loai cura

khac



1.1.2. Cira kéo:
P »

Hinh 1.2. Ctra kéo

Loai ctra nay nhin rat la, v6i két cAu don gian mot dong co duogc ga"ln cd
dinh v&i tran nha. Cua dugc dong co kéo béng mot doan diy. Uu diém cua
loai nay 1a don gian nhung hiéu qua, so vdi loai cira cudn thi canh cira chéc
hon nhiéu. C6 1& nhuoc diém cua loai cira nay 1a dong co gan véi tran nha vi
vay can phai gén du chic dé chiu duoc stc nang cua ctra. Vi vay trong thuc té
ngudi ta it st dung loai ctra kéo nay do nhugc diém 13 phai gan d chic dé

chiu strc nang néu khong s€ rat nguy hi€ém cho nguoi s dung.

1.1.3. Cira trugt

Hinh 1.3. Cua truot

Loai ctra nay c6 dac diém 13 c6 mét ranh truot c6 dinh cho phép canh ctra
thé truot qua trugt lai. Loai cua nay thuong dugc sit dung trong nha hang,

khach san, co quan hay san bay, nha ga, trung tam thuong mai...



Loai ctra nay c6 uu diém la két cau kha nhe nhang,tao ra mot cam giac
thoang dat va thoai mai va lich sy rat thich hop v6i nhung noi cong cong, co

quan...

- e -

Loai cura nay thiét ké rat toan ven, no c6 thé nhan biét dugc nguoi, may

moc cling nhu loai vat co thé di qua.

Nhuoc diém cua loai ctra nay la do chac chan khong cao , nhe nhang

nhung khong c6 nghia 14 gon gang ma nguoc lai co khi lai rat cong kénh

Nhung trén thuc té loai cura nay lai dugc st dung rong rai va phé bién nhat

hién nay.

1.2. KHAO SAT CAC LOAI CUA PONG MO TU PONG

Thong qua viéc quan sat, tim hiéu vé cira tu dong & mot s6 dia diém, ta
nhén thay cira ty dong duoc s dung chu yéu ¢ nhing noi giao dich thuong
mai, nhitng cong s& 1on, ¢ san bay, ngan hang va cac khach san 1on. Vi nhiing
noi nay c6 lugng ngudi qua lai 16n, dong thoi nhimg noi nay lai yéu cau co
tinh hién dai, sang trong va tién dung. Str dung ctra tu dong tai nhitng noi nay
s& dap tng dugc nhitg yéu cau trén .

Tuy nhién ctra tw dong ciling c6 rat nhiéu loai tuy theo yéu cau vé muc dich

st dung nhu trong lugng ctra, chiéu cao hay phan mach diéu khién ctra.



Theo trong luong cura thi ¢6 cac loai sau: loai 200 kg/hai canh ,loai
180kg/2 canh ...Ngoai ra ngudi ta con chia ra lam hai loai theo s6 canh
cua:Loai mot canh va loai hai canh.

+ Ctra ty dong chi c¢6 1 canh: sir dung ¢ nhitng noi yéu cau tinh hién dai,
sang trong nhung lai c6 sd luong nguoi di qua lai khong nhiéu .Hay nhimg
loai cong c6 kich thudce 16n dung & cac cong ty, xi nghiép hay nhiing ngdi
nha l6n ...

+ Ctra ty dong c6 hai canh: Loai ctra nay dugc dung rong rai hon so voi

loai cura tu dong 1 canh.

Theo phan mach diéu khién, hién nay thi hau hét nhiing loai cira tu dong
méi déu dung loai mach phi tiép diém Ngoai ra mot s6 noi do nhu cau giao
dich va van chuyén hién dai nén hé thong cira tu dong ¢ day dung phan mém

16g6 dé diéu khién.

1.3. KHAO SAT CUA TU PONG O SIEU THI BIG C HAI PHONG

Ctra ty dong tai day su dung hé théng cura hai canh trong luong mdi canh
khoang 80 kg. Pong co dung trong ctra ty dong tai ddy 1a dong co mot chiéu
diéu chinh téc d6 bang phuwong phap diéu chinh dién ap.Hé thong cira tai day
khong dung hé thdng con lin phu ma thay vao do 1a st dung hai go sit cb

dinh xudng san.

Cubi hanh trinh mé c6 dit mot cong tdc hanh trinh dé bao vé tranh cho

ctra khong chuyén dong vuot qua hanh trinh.

Quan sat ctra chuyén dong em thdy cira chuyén dong véi hai cap téc do.
Khi mé clra cra m& ra véi van toc nhanh dé kip tho1 mé ra tranh tinh trang
ngudi phai cho doi clira mé gy cam giac khé chiu cho ngudi mudn di vio,
gan hét hanh trinh mé ctra giam tdc va dumg lai, khi ctra dong cira dong véi
véan tdc cham hon so voi lic md dé tranh giy cam giac cho ngudi mudn di

vao tir dang xa.Gan hét hanh trinh ctra gidm toc va dung lai chinh xac.



Khi ctra dang dong ma c6 tin hi€éu ngudi di vao thi ctra s€ mé ra voi van
tbc nhanh sau gan cudi hanh trinh thi giam téc va dimg lai chinh x4c & cudi
hanh trinh. Cam bién dung & day 13 hai cam bién quang:Mot cam bién dit &
phia bén ngoai, mot cam bién dit ¢ phia bén trong cta canh ctra dé dam bao
nhan biét va bao tin hiéu khi c6 ngudi di tir trong ra ciing nhu khi c6 ngiroi di

tr ngoai vao.Hai cdm bién nay trén khung canh cira.

Phuong thirc hoat dong ctia loai ctra nay 1a diung mach diéu khién khong
tiép diém dung cic phan tir 16gic thi c6 vw diém 14 ré,viéc hong hoc co thé sira
chtra d& dang, nhung né c¢6 mét nhuoc diém rat 16n 1 1am viéc khong 1au bén
bang phuong phap dung bo diéu khién 16g6, PLC,Vi diéu khién... Do d6 hién
nay tuy theo nhu cau st dung va vén dau tu khac nhau, ma viéc Gmg dung loai

ctra nao cho phu hop.

Ngoai ra qua viéc quan sat vira qua em thay viéc lap dat cua tu dong
thuong duoc sap xé€p ¢ nhitng noi ma tam nhin c6 do rong 16n,khong gian
rong va thuong co6 cac loai cura khac di kem nhu ctra day hay ctra cudn dé tao

thém my quan.



CHUONG 2.

CAC YEU CAU VA MUC PiCH CHE TAO MO HINH CUA
PONG MO TU PONG

2.1. CAC YEU CAU CUA MO HINH
- Kich thudc gon gang

- Hé théng co hoat dong tot
- Hé thong dién tét, hoat dong dung theo thiét ké
- Hé thong cira dap tng moi yéu cau dit ra.

2.1.1. Yéu cau vé chwong trinh chung
- Cua phai tuy dong mo khi c6 nguoi ra vao, va phai ty dong dong khi

khong c6 nguoi di lai
- Cura thiét ké dé cd thé dong md mot cach thong minh

- Khi ctra dang dong lai , néu lai ¢ tin hiéu nguoi thi cta lai 1ap tac mo

ra.
- Dung k¥ thuat vi diéu khién dé viét chuong trinh hoat dong cho cira

2.1.2. Yéu clu vé co khi.

Yéu cau cuia mo hinh 14 phai gidng véi cira that ca vé hinh thic va chat
luong hoat dong , phai chiac chan va gon gang . Do d6, viéc thiét ké két cau
co khi cho mé hinh ciing phai dam bao nhiing yéu cau k¥ thuat nhu déi véi
cta that: Khung ctra , canh ctra, ranh truot , xich , banh rang , truc quay...
Ngoai ra, con cd cac két cau phu dé tao ra mo hinh ctra tu dong that hoan

chinh nhu ctra that.  DPong co ¢ day la loai dong co 1 chiéu duge cép ngué)n



boi bd chinh luu cau mot chiéu,két hop véi bg dao chiéu cho phép dong co co

thé quay thuan hoic quay nguoc.

2.2. MUC PICH CUA VIEC CHE TAO MO HINH

- Nghién ctru, ché tao ra mé hinh cira ty dong nay sinh vién ciing phai
tham khao thyc té nhiéu linh vuc va tham khao bang nhiéu tai liéu khac nhau.
Diéu d6 mang lai sy hiéu biét sau sic hon cho sinh vién khéng chi trong mot
linh vuc tu
- Viéc ché tao ra m6 hinh hoat dong tét s& tao diéu kién cho sinh vién c6
co hoi hoc tap va nghién ctru mon hoc mdt cach thuc té, 1a mot co hoi rat tdt
gitip sinh vién khoi bd ngd khi lam viée thyc té.

- Tao ra mdt mo hinh ctra dong mé tu dong cod thé hoat dong tdt, tir d6 co

thé ché tao duoc cura tu dong phuc vu thuc té .



CHUONG 3.
CHON HE TRUYEN PONG CHO CUA PONG MO TU PONG

3.1. VAI TRO CUA PONG CO PIEN MOT CHIEU
- Trong nén san xuét hién dai, dong co mat chiéu van dugc coi 1a mot
loai may quan trong mic du ngdy nay c6 rat nhiéu loai may moéc hién dai st

dung nguon dién xoay chiéu thong dung.

- Do dong co dién mot chiéu ¢6 nhiéu wvu diém nhu kha nang diéu chinh
toc do rat tot, kha ning mo may 16n va dic biét 1a kha ning qua tai. Chinh vi
vay ma dong co mot chiéu duoc dung nhiéu trong cac nghanh céng nghiép co
yéu cau cao vé diéu chinh téc d6 nhu can thép, hAm mo, giao thong van tai
...ma diéu quan trong 13 cac nganh cong nghiép hay doi hoi dung ngudn dién

mot chicu.

- Bén canh do6, dong co dién mot chiéu cling c6 nhitng nhuoc diém nhat
dinh ctia né nhu so voi may dién xoay chiéu thi gia thanh dat hon ché tao va
bao quan cd gop dién phirc tap hon (dé phat sinh tia lira dién)... nhung do
nhitng vu diém ctia né nén dong co dién mot chiéu van con c6 mot tim quan

trong nhét dinh trong san Suét.

- Cong suit 16n nhat cia dong co dién mot chiéu hién nay vao khoang
10.000 kW, dién ap vao khoang vai tram cho dén 1000 V. Huéng phat trién
hién nay 1a cai tién tinh ning ctia vét lidu, nang cao chi tiéu kinh té ctia dong

co va ché tao nhirng dong co c6 cong suat 1én hon ...

3.2. CAU TAO CUA PONG CO PIEN MOT CHIEU
3.2.1. Phin tinh hay stato

Pay la phan dung yén clia may, bao gdm cac b phan chinh sau:
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- Cyc tir chinh: La bd phan sinh ra tir truong gdm c6 151 sit cuc tir va day
quan kich tir 16ng ngoai 161 sit cuc tir. Lai sat cuc tir lam bang nhimg 14 thép
k¥ thuat dién hay thép cacbon day 0,5 dén 1mm ép lai va tan chit. Trong dong
co dién nho c6 thé dung thép khdi. Cuc tir duge gin chit vao vo may nhd cac
buldng. Day quédn kich tir duoc quan bang day dong boc cach dién va mdi
cudn day déu duoc boc cach dién ky thanh mdt khdi tim son cach dién trude
khi dét trén cac cyc tir. Cac cudn day kich tir dugc dat trén cac cuc tr nay

dugc ndi ti€p véi nhau.

- Cuc tur phu: Cuc tur phu dugc dat trén cac cuc tr chinh va dung dé cai
thién doi chiéu. Ldi thép cta cuc tir phu thuong 1am bang thép khdi va trén
than cyc tir phy c¢6 dit day quin ma cu rao giong nhu day quan cyc tir chinh.

Cuc tir phu duoc gan vao vo may nho nhitng buldng.

- Gong tir: Gong tir dung lam mach tir ndi lién cac cuc tir, dong thoi 1am
v6 may. Trong dong co dién nho va vira thuong dung thép day udn va han lai.
Trong may dién 16n thuong dung thép duc. Co khi trong dong co di¢n nho

dung gang lam vo may.
- Cac b phan khac.

+ Nap may: B¢ bdo v¢ may khdi nhitng vat ngoai roi vao lam hu hong
ddy quan va an toan cho nguoi khéi cham vao dién. Trong may dién nhé va
vira ndp may con c6 tac dung lam gia do 6 bi. Trong truong hop nay nap may

thuong 1am bang gang.

+ Co cau choi than: Pé dua dong dién tir phan quay ra ngoai. Co cau
chdi than bao gém ¢ choi than dat trong hop choi than nho mot 10 xo ti chay
1én c¢6 gop. Hop chdi than duge ¢b dinh trén gia chdi than va cach dién véi
gia. Gia choi than c6 thé quay duogc dé diéu chinh vi tri chdi than cho dung

chd. Sau khi diéu chinh xong thi ding vit ¢6 dinh chit lai.
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3.2.2. Phan quay hay réto
Bao gdém nhitng bd phan chinh sau:
- L&i sat phan Gng:
+ Dung dé dan tir. Thuong dung nhimg tdm thép k¥ thuat dién day
0,5mm phu cach dién moéng ¢ hai mat rdi ép chit lai dé giam ton hao do dong
dién xody gdy nén. Trén 14 thép cé dap hinh dang ranh dé sau khi ép lai thi dat

day quan vao.

+Trong nhitng dong co trung binh tr& 1én ngudi ta con dap nhiing 16
thong gi6 dé khi ép la thanh 13i st c6 thé tao duoc nhimg 16 thong gié doc

truc.

+Trong nhitng dong co dién 16n hon thi 15i sat thuong chia thanh nhiing
doan nho, giita nhitng doan ay c6 dé mot khe hd goi 1 khe ho thong gié. Khi
may 1am viéc gi6 thoi qua cac khe ho 1am ngudi day quan va 13i sat.

+Trong dong co dién mot chiu nho, 161 sat phan tng duoc ép truc tiép
vao truc. Trong dong co dién 16n, giita truc va 1i sat co dat gia roto. Dung gia
roto c6 thé tiét kiém thép k¥ thuat dién va giam nhe trong lugng roto.

- Day quin phan tng.

+ Day quan phan ung 13 phan phat sinh ra suat dién dong va c6 dong dién
chay qua. Day quin phan ung thudng lam biang diy dong co boc cach dién.
Trong may dién nho c6 cong suat dudi vai kW thuong dung day co tiét dién
tron. Trong may dién vira va 16n thuong dung diy tiét dién chit nhat. Day
quén duoc cach dién can than véi rinh cua 16i thép.

+ Pé tranh khi quay bi ving ra do lyc li tim, & miéng ranh c6 ding ném
dé dé chit hodc dai chit day quan. Ném c6 1am bang tre, gb hay bakelit.

- Co gop : Dung dé doi chiéu dong dién xoay chiéu thanh mot chiéu. Co

gb6p gdm nhi€u phién dong cd dugc ma cach di¢n voi nhau bang 16p mica day
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tr 0,4 dén 1,2mm va hop thanh mot hinh truc tron. Hai dau truc tron dung hai
hinh 8p hinh chit V ép chit lai. Giira vanh op va tru tron ciing cach dién bang
mica. Pudi vanh gop c6 cao 1én mot it dé han cac dau day cta cac phan tir day

quin va cac phién gop duoc dé dang.
- Cac b phan khac.

+ Céanh quat: Dung dé quat gi6 1am ngudi may. May dién mot chiéu
thuong ché tao theo kiéu bao vé, ¢ hai dau nip may c6 16 thong gié. Canh
quat 1dp trén truc may, khi déng co quay canh quat hut gi6 tir ngoai vao dong
co. Gi6 di qua vanh gop, cuc tir 15 sat va ddy quan rdi qua quat gié ra ngoai
lam ngud1 may.

+Truc may: Trén d6 dat 15 sat phan Gmg, c6 gop, canh quat va 6 bi. Truc

may thuong 1am bang thép cacbon tt.

3.3. PAC TINH CO CUA PONG CO PIEN MOT CHIEU KiCH TU
POC LAP

- Khi nguon dién mdt chi€u c6 cong suat vo cung 16n va di¢n ap khong doi
thi mach kich tir thuong mac song song véi mach phan ung, lic nay dong co

goi 1a dong co kich tir song song.

Hinh 3.1. So d4 nbi day cta dong co R

kich tir song song {_} T

E

- Khi nguon dién mdt chi€u c6 cong suat khong du 16n thi mach dién phan
ung va mach kich tir mac vao hai nguéon mdt chiéu doc 1ap vadi nhau, lac nay

dong co duoc goi la dong co kich tir doc 1ap
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Hinh 3.2. So d6 ndi day ctia dong co kich tir ndi tiép
3.3.1. Phwong trinh dac tinh co’ ctiia dong co kich tir doc lap
- Phuong trinh can bang dién 4p ctia mach phan ung:
Uv = Eu +(Ru +R)lu
U, : Dién 4p phan ung
E, : Suat dién dong phén ung
R, ,Rs: Dién tr& phﬁn ung,dién tré phu trong mach phén ung

|, : Dong dién mach phan tng

Ru =Iy +rct +rb +rtc E

Wl
" |

r, : Dién tro cudn day phan Gmg |

T 0 ) - U _
It : Pi€n trd cuc tir phu >

CKT Rit
A e A e 'e'e [ Y
I, : Pién tré cudn bu

A A , FERPTIA A U
Iy : Pién trd ti€p xtic chdi dién “ K

E,= ﬂ(D.a)= K.®.w
2r.a

P.N

K =
2.r.a

o : Toc do goc (Rad/s)
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27n n
D=—=—-
60 9,55
E.= ﬂ.@.n
60

Ke= % - Hé sb strc dién dong cua dong co
a

U, R, +R;
o= ——,
Ko Ko

(4.1)

- Biéu thirc (4.1) 12 phuong trinh dic tinh co dién ciia dong co.
- Mat khac mémen dién tr My =K. @ .1,

M
Suyral, =—4
yrals K.®

- Thay gia tri I, vao biéu thirc (1) duoc:

U R, +R;

u

o= - M
Ko (Ko)?

- Néu bo qua ton that co va ton that thép thi momen co trén truc dong co
bang momen dién tir, ki hiéu 1a M:
Mdt :Mcor =M

U, R, +R;
o= - >
Ko (Ko®)

(4.2)

- Biéu thtic (4.2) 1a phuong trinh dic tinh co cua dong co dién mot chiéu
kich tir doc 1ap

- Mémen phu thudc vao tir thong va dong phan tng

Tir phuong trinh (4.2) suy ra: dé thay doi toc do dong co ta co thé dung
phuong phap thay d6i dién ap phan tng U,, tir thong @ tic 1a thay doi dong
kich tir I va thay d6i dién trd phan tng R, ,Rs

15



-M=K.®.1, .do 36 mudn dao chiéu dong co tuc 1a dao chiéu mémen M
ta c¢6 thé dung phuong phap dao chiéu tir théng (tic 1a dao chiéu dong kich tir

I« ) hodc 1a dao chiéu dong dién phan ung I,

- Gia thiét phan tng duoc bu du, tir thong @=const, tir cic phuong trinh
dac tinh co dién va phuong trinh dac tinh co 1a tuyén tinh. D4 thi cla chung la

nhimg dudng thang dugc biéu dién trén hinh vé:

a)dm

Hinh 3.3. Bac tinh co ctia dong co diér.

mot chiéu kich tir doc 1ap

v
<

3.3.2.Anh huéng ciia cac tham sé dén dic tinh co
- Tt phuong trinh:

u, R+R;
w = - .
Ko (Ko)

- Ta thy c6 ba tham s6 anh hudng dén dic tinh co: tir thong dong co, dién ap
phan tng U, va dién tré phan tng dong co. Lan lugt xét anh hudng cua timg

tham s
3.3.2.1 .Anh hwéng ciia dién tré phan ing.

- Gia thiét U, = Uy, = const va @ = @, =const
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- Mudn thay doi dién trd mach phan tng ta ndi thém dién tré phu Rs vao

mach phan tmg. Trong truong hop nay téc do khong tai li tudng:

Udm
@, =—— =const
Ka@dm
- Bo ciing dac tinhco  pg= M __ (Ky,) = var
Aw R, +R;

- Khi R; cang 16n, g cang nhoé nghia 1a dic tinh co cang ddc, tng véi Ry

_(K®y,)
R

u

=0 c6 dac tinh co tu nhién B =

A
[0

, TN(Rn)
Hinh 3.4. Pac tinh co cua dong co

mot chiéu kich tir doc lap khi thay

\
\ R
ddi dién tr& phu mach phén ung \ R
Mc ~ R

f1
f.

2

> M

B, cO gia tri 16n nhat 1én dic tinh co tu nhién c6 do cing hon tat ca cac
dudng dac tinh co6 dién tré phu

- Nhu vay khi thay doi dién trd phu Ry ta dugc mot ho dic tinh bién tro
c6 dang nhu hinh v€ 4.5, ng vé1 mot phu tai M, nao do .néu Ry cang 16n thi
tbc 46 dong co cang giam , dong thoi dong dién ngan mach va momen ngin
mach ciing giam. Cho nén ngudi ta st dung phuong phap nay dé han ché

dong dién va di€u chinh toc d§ dong co phia dudi toc do co ban.
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3.3.2.2. Anh hwéng cia dién ap phan éng.
- Gia thiét tir thong @ =@, =const , dién tré phan ung R, = const. Khi

thay d6i dién ap theo hudng giam so voi Ugn CO:

A 2A 11 A . U
+ Toc d khong tai: @ =—*—=var

dm

_(Koy

+ DJ cung dac tinh co: L= = const

U, <U,<U,<U, <U,,

Hinh 3.5. Dac tinh cua \
dong co dién mot chiéu \ U

kich tir doc 1ap khi giam D U,
dién ap dat vao phan tn @ \

> M(1)

- Ta thay rang khi thay d6i dién 4p (giam ap) thi mémen ngian mach cta dong
co giam va toc do dong co ciing giam Gmg véi mot phu tai nhat dinh. Do d6
phuong phép nay ciing duoc sir dung dé diéu chinh téc d6 dong co va han ché
dong dién khoi dong.

3.3.2.3. Anh hwéng ciia tir thong.

- Gia thiét dién ap phan ung U, = Ug,= const. Dién tré phan tmg R, =

const. Mudn thay d6i dong dién kich tir Ikt dong co. Trong truong hop nay:

+ Tdc d6 khong tai: o, = Yar > = var
(Ka,)
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(Ko,)*

+ D9 ciing dac tinh co:  g=- = var

u

Mnmz Mnm1 Mnm

Hinh 3.6. Bic tinh co cua dong co dién mot chidukich tir doc
1ap khi giam tur thong.
- Do cau tao cua dong co di¢n, va thuc té thuong giam tu thong. Nén khi
tur thong giam thi o, tdng con g s€ giam. Ta c6 mot ho dac tinh co vdi o,
tang dan va do ctng ctia dic tinh co giam dan khi giam tir thong.

- Khi thay dbi tir thong thi dong dién ngan mach

U
| ==9m —const
R

nm
u

- M6 men ngan mach

M., =KI &, =var

nm nm

- Cac dic tinh co di¢n va dac tinh co cua dong co khi giam tir thong duoc

biéu dién nhu trén hinh 4.7

- Vi dang momen phu tai M, thich hop voi ché do lam viéc cua dong co

thi khi giam tir thong tdc do dong co ting lén.
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3.3.3. Van dé dao chiéu

- Chiéu quay dong co phu thudc vao chiéu quay momen c6 thé dung hai
phuong phap. Hodc thay dbi chiéu dong phan tmg I, hodc d6i chiéu tir thong
(d6i chiéu dong kich tir Iy).

- Néu dung phuong phap déo chiéu dong kich tir. Khi may dang quay thi
do hé s6 dién cam cua cudn ddy kich thich 16n (do ¢ nhiéu vong day) nén
khi thay dbi dong kich thich I, thi xut hién suit dién dong cam tng rat cao
gay ra dién 4p lam danh thung cach dién diy quén kich thich .

- Do d6 dé dao chiéu quay dong co ta chon phuong phap dao chiéu dong
phan tng I, .

- TUr nhitng phan tich trén ta chon phuong phap thay d6i toc do 1a thay
d6i dién 4p phan tmg U, (tc 1a diéu khién U,) va dao chiéu quay bang dao
chiéu dong phan tmg I, .

3.3.4. Mot s6 yéu cau ki thuat khac

3.3.4.1. By tron

- Trong do:
+o,,0,, 1a tbc 40 6n dinh cua dong co dat dugc & cép 1,1+1

+ y —>1 tuc la hé truyén dong co thé 6n dinh & moi vi tri trong toan dai
diéu chinh
3.3.4.2 .Dai diéu chinh téc dd

+ La pham vi di€u chinh — 1a ti s6 gia tri 16n nhat va gia tri nhé nhat cua

toc dg lam vi¢c ung vo1 mémen tai da cho:
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Trong do:
+,.. bi han ché boi d6 bén dong co va do bén cua vanh
+ o, bi chan boi yéu ciu vé moémen khoi dong, kha ning qua tai va sai
s6 toc d6 1am viée cho phép.
3.3.4.3. Chong mit kich tir
+ Khi mé mdy phai dam bao chéng mat kich tir ma nguyén nhan 1a do
ngan mach kich thich

+Vi khi d6 E, = 0 nén |u:U§Eu _ Y

u u

+Do U khong d6i va R, rat nhé (dién tré cudn ddy phan tmg) nén I, rat

16n 1am chay day quan va vanh g

+ Cach khac phuc diéu nay 1a phai ¢6 bd phan nhan biét dugc mat kich tir
(@=0vadodd I,=0) thilap tirc ngat ngudn cap cho phan tng tic U, = 0.

Khi d6 I, khong 16n va tranh dugc su co trén.

3.4. PIEU CHINH TOC PQ PONG CO PIEN MOT CHIEU
3.4.1. Nguyén li diéu chinh dién 4p phan ing

- Pé diéu chinh dién ap phan Gng dong co mot chiu can co thiét bi
nguodn dién mot chiéu kich tir doc 1ap, cic bo chinh luu diéu khién .....Cac
thiét bi ngudn nay co cac chirc ning bién ning luong dién xoay chiéu thanh
mdt chiéu c6 stc dién dong Ep diéu chinh duoc nho tin hiéu diéu khién Ug.
Vi la nguén c6 cong suat hitu han so véi dong co nén cac bd bién doi nay co
dién tré trong Ry va dién cam L, khac khong, & ché d6 xéc lap phwong trinh

dac tinh cua hé thong:
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E,—E,=1,(R, +R,)
By (Ryr R,
Ko, Ko, )
M
a):a)o(udk)_m Rp | Rud
[ ] L]

T LK
Uk ] (D U
—»| BBD En(Uak) E.

Hinh 3.7. So d6 khéi va so d6 thay thé & ché d6 xac 1ap

- Khi mémen la dinh muc thi cac gia tri 16n nhat va nhé nhat cua toc do

la
M
Onax = Oymax ~ |ﬂd|m
M
Dnin = Domin — |ﬂdr

- Pé thoa min kha ning qua tai thi dac tinh thip nhat cua dai diéu chinh

phai c6 moémen ngan mach la:

M =M =K,.M

nmmin cmax m*" " dm

- Trong d6 K, 1a hé s6 qué tai vé momen . Vi ho dac tinh co 1a cac

duong song song nhau nén theo dinh nghia vé d6 ctmg dic tinh co c6 thé viét:

1 M
Din = (Mnmmin -M m)_ =—dn Km _1)
"8 18]
Mdm |ﬁ|
Domax ~ 5| Wy max -1
D= |'B| — Mdm
(K,-pem Kool

A
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M d M nmmin
Hinh 3.8. Xac dinh pham vi diéu chinh

- V6i mot co cAu may cuy thé thi cac gid tri @,y Mam, K 12 xéc dinh, vi
vay pham vi diéu chinh D phu thudc tuyén tinh vao gia tri ctia do cing 3.
Khi diéu chinh dién 4p phan tmg dong co bang cac thiét bi ngudn diéu chinh
thi dién tré mach phan ung gip khoang hai lan dién tré phan tng. Do d6 c6
thé tinh so bo dugc:

1
M

<10

a)omax'|ﬂ|

m

- Sai sb tuong dbi cua toc do & dic tinh co thap nhat 1a:

S = Domin ~ Priin — Ao
a)omin a)omin
M
S = __dm < scp
|IB| 'a)omin

- Vi cac gia tri My, @y, S, N€N €O thé tinh duoc gid tri toi thiéu cua
dic tinh co sao cho sai s6 cho phép khong vuot qua gid tri cho phép. Dé 1am
viéc nay trong da sb cac truong hop can xay dung cac hé truyén dong kiéu

vong kin. Trong sudt qué trinh diéu chinh dién ap phan ung thi tir thong kich
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tr duoc gitt nguyén do d6 moémen tai cho phép cua hé s& khong doi:

M., =KD,mly, =M

dm
3.4.2. Nguyén li diéu chinh tir théng dong co

- Piéu chinh tur thong kich thich cua dong co dién mot chiéu 1a diéu
chinh mémen dién tr cua dong co M =K1, va st dién dong quay cua dong
co 1a mach phi tuyén vi vay hé diéu chinh tir thong ciing 14 hé phi tuyén:

. e, do
iy = + o,
I+ 1 dt

Trong 46  ry : dién tr& ddy quén kich thich
r, : dién trd cia ngudn dién ap kich thich
o, : s6 vong day cta diy quan kich thich

A an 1 1A , A . € .
- Trong ché do xac 1ap c6 quan hé sau: i =—*—; @ =1(i,)
I+,

- Thuong khi diéu chinh tir thong thi dién ap phan Gng duogc gilt nguyén
bang gia tri dinh murc, do d6 dic tinh co thip nhat trong ving diéu chinh tir
thong 1a dic tinh c6 dién ap phan tng dinh muec, tir thong dinh muc va duoc
goi la dac tinh co ban. Tbc do 16n nhat cta dai diéu chinh tir thong bi han ché
boi kha ning chuyén mach cta c6 gop dién. Khi giam tir thong dé ting toc do
quay cta dong co thi dong thoi diéu kién chuyén mach cia ¢ gop ciing bi
xau di vi vay, dé dam bao diéu kién chuyén mach binh thuong thi can phai
giam dong dién phan ung cho phép, két qua 1a momen cho phép trén truc
dong co giam rat nhanh. Ngay ca khi giit nguyén dong dién phan tng thi do
cung dac tinh co cling gidm rat nhanh khi giam tir thong kich thich:

5, =P hay  pr- @)

u

24



- Do diéu chinh toc dd bang cach gidm tur thong nén doi véi cac dong co
ma tir thong dinh mitc ndm & chd tiép gidp giita ving tuyén tinh va ving bao
hoa cua dac tinh tir hoa thi c6 thé coi viéc di€u chinh la tuyén tinh va hang so6

C phu thudc vao thong sb két ciu cia may dién:

C
r, + 1

|k I
— «— +
[ 1
L1
Udk ¢ Mok rk
—1(D E
L W

Hinh 3.9. So d6 thay thé

®=Ci, =

£

dm

Hinh 3.10. Pic tinh diéu chinh khi diéu chinh tir théng dong co
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3.5. VAI NET VE PONG CO MQT CHIEU KiCH TU BANG NAM
CHAM VINH CUU

Trong may dién mot chiéu kich tir bing nam cham vinh ctru , tir truong
dugc tao thanh nhd nam cham vinh ctru . So véi may kiéu kich thich dién tur,

cac may nay chi khac & thiét bi cta hé thong tir .

Hinh 3.11.H¢ thng tir ctia may dién mot chiéu kich tir bang

nam cham vinh ctru
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Hinh 3.11, v& cac kiéu hé thong tir ¢6 thé c6 cua loai may nay . Kiéu a
va b ¢ cach bd tri nam cham hinh tia thong dung cho cac may nhiéu cuc khi
2p =4 . Vi chiéu dai cia nam cham ngén , tac dung khir tir cta strc tir dong
phan tmg doc theo dudng stre tir & két cdu nay rat rd rét . Dé giam hién tuong
d6 can ché tao nam cham c6 luc khang tir manh ( nam cham Ferittberi ) va
lam cac mat cuc ciia nam cham bﬁng vat liéu tir mém . Kiéu két cdu ¢ dic biét
thich hop khi 2p = 2 , khi d6 cac nam cham dat theo hudng tiép tuyén co
chiéu dai theo phuong tir hoa 16n . & truong hop nay co thé dung cac loai vat
lidu tir co lyc khang tir twong dbi nhé nhung c6 ning lugng riéng 1én . Cling
ngay chinh loai nay co thé kam theo hinh d . ¢ day hé théng tir 1a mot vanh
xéac dinh da duoc tir hoa lam bang vat liéu tir cungd .Uu diém cir loai nay 1a
két cAu don gian nhung nhuoc diém 1a kha niang ddi chiéu kém di vi khe ho

truc ngang nho va tlr trudng phan tng 16n .

Pé ché tao cdc nam chdm vinh ciru cong suet tir vai dén vai trim oat
dugc ding trong truyen dong cong suet nho , trong 6t6 , mdy bay va cac h¢ tu
dong khac . Cac dong co thudng ding & ché dd ngin han hodc ngan han lip lai
, cho phép md mdy va doi chiéu quay khong c6 bién tro & mach phan tmg .
Téc do quay cta dong co duge diéu chinh bang cach thay ddi dién ap phan
mg ciing nhu st dung ap xung dé diéu chinh sau toc d6 quay . Phuong pha
diéu chinh sau thyc hién dugc nho role khéng ché boi may phat toc dé ngan
mach mot cach chu ki dién tré phy trong mach phan tng . & cac dong co cd
cong suet 16n hon nguoi ta sir dung kich thich ¢6 bu . Trong trudong hop dé
dong co duoc trang bi day quan kich thich ma stre tir dong cua nd du dé diéu
chinh tir truong trong pham vi cho trude .

Khi tinh téan va thiét ké dong co dién mdt chiéu c6 nam cham vinh ctru
can xét dén dic thu cua anh hudng cua st tir dong phan tng 1a tac dung khir
tir 1a chu yéu hon d6i véi dong co dong bé nam cham vinh ciru . Do khéng c6

day quén kich thich va ton hao trong cac diy quan do , so véi may cé kich
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thich dién tur , may dién métchiéu kich tur béng nam cham vinh ctru co hiéu
suet cao hon , diéu khién , 1am mat dé dang hon , kich thich lip dat , trong

luong va gia thanh ( vo1 loai co cong

suit khong 16n ) nhé hon , kich thich 6n dinh hon vi tir trudng ctia nam cham

vinh ctru khong phuc thudc toc d6 quay , dién ap phan tmg ciing nhu nhiét do

Tuy nhién , may dong co dién mot triéu kich tir bang nam cham vinh
ctru ciing ¢6 mot sd nhuoc diém nhu : tde d6 quay va dién ap phan tmg khong
diéu chinh dugc béng cach thay doi tir truong kich thich dugc , cong suat
vuot qué vai tryc oat thi ching khong thé sanh véi cac may c6 kich thich dién
tir vé mat kich thudc lap dat, trong luong va gia thanh , cong nghé tir hoa va
ché tao nam cham phtic tap hon.

Céac vu diém khi sir dung dong co dién mot chiéu:

vé phuong dién diéu chinh toc do , dong co dién mot chiéu ¢ nhiéu vu
viét hon so vol cac dong co khac . Khong nhiing n6 co kha ning diéu chinh
tbc d6 dé dang ma ciu trac mach luc , mach diéu khién don gian hon déng
thoi lai dat chat lugng diéu chinh cao trong dai diéu chinh rong .

Trong md hinh ta st dung dong co kich tir bing nam cham vinh ciru co
cong suat 24w va str dung phuong phap diéu chinh toc d6 bang cach thay doi

dién ap cap cho mach kich tir ciia dong co .
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CHUONG 4.

GIGI THIEU CHUNG VE CACH PHAT HIEN VAT THE

Vén dé phat hién vat thé 12 mot trong nhitng van dé co ban trong dé tai
thiét ké, diéu khién cta tu dong. Dé phét hién vat thé ching ta cé thé ap dung
rat nhiéu nguyén tac vat 1y khac nhau. Sau day chung ta s& lan luot tim hiéu

vé mot s6 phuong phap phat hién vat thé dién hinh.

4.1. PHUONG PHAP PHAT HIEN VAT THE UNG DUNG CONG
NGHE VI SONG

Phuong phap phat hién vat thé tng dung vi song dugc thuc hién thdng
qua c4c cam bién vi song. Cam bién vi song la thiét bi dién ta s dung séng
cuc ngan dé do di chuyén tdc do, chiéu chuyén dong, khoang céach, phét hién

vat thé .

4.1.1. Phéan loai va dic diém cia cam bién vi song

4.1.1.1. Phan loai
Cam bién vi song dugc chia thanh nam loai:

- Cam bién chuyén dong phat hién doi tuong chuyén dong di vao ving bao

VE.

Cam bién toc d6 do toc d6 di chuyén caa ddi tuong.

Cam bién phat hién huéng chuyén dong cua ddi tugng (chay tién, chay 10i).

Cam bién tiép can: phat hién su hién dién caa ddi twong.

Cam bién khoang cach do khoang céch tir cam bién dén dbi tuong.
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4.1.1.2. Cac dic diém co ban cia cam bién vi séng

- Khong tiép xtc co khi: Do c¢6 dic tinh ndy ma cam bién vi song c6 thé
lam viéc trong cac mdi trudng doc hai, d& chay nd, c6 thé tham nhap vao bé
mat khdng kim loai nhu soi thuy tinh, phat hién mac, phat hién ddi twong

bang cactong...

- Bén virng: Cam bién siéu am khong c6 bo phan chuyén dong, cé thé

dugc boc kin nén c6 thé chéng duoc tac dong co hoc.

- Ving tac déng rong: Cam bién siéu am co thé phat hién cac ddi tuong
xa tir 25 mm dén 45.000 mm va 16n hon, phu thudc vao kich thudc caa doi

tuong, cong suat ngudn va anten.

- Kich thudc nho: Mic du c6 kich thude 16n hon cam bién tiép can dién
cam, dién dung nhung khi st dung tan sb cao va mach dién tir cong nghé cao

c6 thé giam kich thudc, gia thanh.

- Kich thudc muc tiéu: Cam bién siéu am phu hop véi muc tiéu phat hién

ké ca muc tiéu nho nhu mot hat cét.

- MBoi trudng lam viéc: CO thé 1am viéc trong diéu Kién moi truong kho

khan tir -55 téi +125 d6 C, méi truong byi ban, 6 nhiém, doc hai.
4.1.2. Nguyén Iy hoat déng ciia cam bién vi song

Cam bién vi séng gém c6 ba phan chinh:nguédn, anten tu tiéu, may thu
va xu ly tin hiéu. Thong thuong may phat va may thu duoc dat trong cung
mot module. May phéat chira diode Gunn lap trong mét héc cong huong nho,
c6 nguodn ning luong va dao dong & tan sé cao ¢ Ghz. Cong suat phat ¢ 10
dén 20 mW, cong suat nguon mot chiéu 8V, 150mA. Pau cubi dng dan séng

duoc ndi véi anten. Anten tu tiéu chum tia, mdi anten c6 dai théng va hé sé

30



khuéch dai xac dinh. Khi dap vao d6i tuong chum song dwgc phan hdi lai

module.

Khi tia phan xa lai may thu diode tron s& phdi hop véi mot phan tin
hiéu phat. Néu muc tiéu chuyén dong pha cua hai tin hiéu phét va tré vé khac
nhau. Tin hiéu d¢én may thu ¢c& W dén mW céan dugc khuéch dai. Ngoai

khuéch dai, so sanh c6 thém mach relay dau ra dé phu hop véi Gng dung.

Véi nhitmg dic tinh trén cam bién vi song rat hiéu qua trong viéc phét
hién nhitng muc tiéu, nhitng vat thé chuyén dong co kich thudc nho, & khoang
cach xa. Tuy nhién véi nhiing vat thé khong di dong viéc sir dung vi sé6ng
thuong khong dem lai hiéu qua nhu mong mudn, chi phi cho phuong phap

nay ciing kha ton kém.

4.2 . PHUONG PHAP PHAT HIEN VAT THE DUA TREN HIEU UNG
QUANG PIEN

Trong phuong phap nay viéc phat hién vat thé dugc thuc hién théng
qua cac cam bién quang dién. Cam bién quang dién Ia cac linh kién quang
dién, thay doi trang thai dién khi ¢ &nh sang thich hop tac dong vao bé mat

cua nd. Cam bién quang dién bao gom mot sé loai sau.

4.2.1. Té bao quang din

Pic trung co ban cua té bao quang dan 1a dién tré cua nd phy thuoc
vao thong luong cua bic xa va phd caa bic xa do. Té bao quang dan 1a mot
trong nhitng cam bién c6 d6 nhay cao. Co s vat ly cua té bao quang dan la
hién tuong quang dan do két qua cia hiéu tng quang dién bén trong. D6 1a
hién twong giai phong hat tai dién trong vat lieu ban dan duéi tac dyng cua

anh sang.
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4.2.2. Photodiode

Nguyén ly hoat dong caa photodiot: Khi chiéu sang I&n bé mit diode
ban dan bang buc xa co budc song nhod hon bude song ngudng A <A, S& XUt
hién thém céc cip dién tir - 156 tréng. Dé céc hat ndy c6 thé tham gia vao do
dan va 1am ting dong dién I, cAn phai ngan can qué trinh tai hop cua ching
tac 1a phai nhanh chong tach cap dién ta - 15 tréng dudi tac dung cua dién
truong. Didu ndy chi ¢ thé xay ra trong ving nghéo va su chuyén doi cua cac
dién tir d6 kéo theo sy gia tang ctia cac dong dién nguoc. bé dat dugce diéu do
anh sang phai dat tgi viing nghéo sau khi da di qua bé day caa chat ban dan va
tiéu hao nang lwong khong nhiéu. Cang di siu vao chat ban dan quang théng
cang giam. Diode thuc té ¢ 16p ban dan rat mong dé sir dung &nh sang hiu
hiéu, dong thoi viing nghéo ciing phai di rong dé su hap thu ¢ do6 1a cuc dai.

Photodiot hoat dong theo hai ché d6 quang dan va quang thé.

4.2.3. Phototranzito

Phototranzito 1a tranzito silic loai NPN trong d6 ving bazo cé thé
duoc chiéu sang. Khi khong c6 dién ap dat trén bazo chi c6 dién ap trén C,
chuyén tiép B - C phan cuc ngugc. Dién ap dat vao tap trung hau nhu toan bo
Ién chuyén tiép B - C, trong khi d6 su chénh léch dién thé giira E va B khdng
dang ké V,. = 0.6 - 0,7 V. Khi chuyén tiép B-C dugc chiéu sang, sé hoat dong
giong photodiode ¢ ché d6 quang dan véi dong dién nguwoc 1. =1,+1,. Trong
d6 1, 1a dong dién nguoc trong téi, 1, 1a dong quang dién khi cd quang thong
chiéu qua bé day X. Dong I, dong vai trdo dong bazo, nd giy nén dong
colecto I, =(B+1) I,. g la hé sd khuéch dai dong khi emito néi chung. C6
thé coi phototranzito nhu té hop cua mot photodiot va mét tranzito. photodiot
cung cap dong quang dién tai bazo, con tranzito cho hiéu tng khuéch dai 3.
Céc dién tir va 15 tréng phat sinh trong ving bazo dudi tdc dung cua anh sang

s& bi phan chia dudi tAc dung cta dién truong trén chuyén tiép B-C.
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Trong ki thuat cam bién quang dién thuong duoc st dung nhu mot khod
chuyén mach dong cit mach dién khi c6 mat hoiac khong c6 mat dbi twong

can phat hién.

VCC VCC
T
AV o[ vj
5 | K3
v
g RELAY SPST
w ®
™ 3
] Ny Q2
Ny 1

=

Tuy nhién cam bién quang dién chi dugc sir dung dé phat hién vat thé trong

pham vi nho, d& bi nhidu bai cac ngudn séang khac.

4.3. PHUONG PHAP PHAT HIEN VAT THE BANG NHAN DANG
HINH ANH

Céac co thé sdng dugc thién nhién ban ting co quan thi giac v clng
tinh té. Muéng thd, cac loai chim va con trung ¢ cap mat rat tinh té dé kiém
moi. Viéc nhan dang dua trén rat nhiéu yéu té nhu hinh dang, kich thudc,
mau sac hay nhimg dic diém cd tinh chét dic trung. Ngay nay chung ta di c6
thé ché tao ra nhiing hé théng nhan dang nhan tao tuy nhién chua thé so sanh
duoc thi giac va kha nang xur ly cua bd ndo con nguoi. Trong muc nay sé gidi
thiéu hé thdng nhan dang hinh anh bang phuong tién camera théng dung phoi
hop véi k¥ thuat phan tich, nhan dang hinh anh nham tao nén hé thng cam

bién hinh anh dé sir dung cho qua trinh phét hién vat thé.
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Nguyén ly cam nhdn hinh anh

Khi 4anh sang dap vao bé mat mot vat thi mot phan anh sang bi phan xa,

mot phan bé mat bi hap thu hoic truyén dan vao vat.

Ty 1€ cac budc song anh sang phan xa phu thudc vao goc tsi, dac tinh
ly hoa cia bé mat va su phan cuc anh sang. Do vay phan b phd énh sang
phan xa cho ta thong tin vé dic tinh ly hoa cua bé mit. Puong nhién déi mat
ngudi chi cam nhan dugc budc séng nam trong khoang 380 nm dén 780 nm.

C6 nhiéu ky thuat khac nhau dé khai thac thdng tin cua tin hiéu phan xa:

- K¥ thuat phan tich pho diing may phan tich pho dé danh gia tinh chat

cua bé mat chiéu sang.

- K§¥ thuat phd anh quan tim dén dic tinh hod hoc cua tirng mién anh

sang xuyén qua.

Hé théng cam nhan hinh anh bao gom: camera, nguén sang chiéu sang
dbi twong, may tinh duoc tich hop phan mém thdng minh va két ndi véi cac

thanh phan khac caa hé thong.

Péi tugng quan sat duoc chiéu sang va tu tiéu vao camera va truyén
dén may tinh. Camera thu loai théng dung cam nhan tin hiéu ba mau co ban:
R (Red- mau do, budc séng 700nm), G (Green- mau xanh 14 cay, budc séng

546nm) va B (Blue- mau xanh da troi, budc song 436nm).

Mét s6 camera st dung bd loc mau dé phan tich cac mau R, B, G rdi
méi dua vao may tinh xtr ly. Tinh 6n dinh cua 1a dic tinh quan trong cua
camera. Do nhay va dap tng pho cua silicon thay d6i theo nhiét do nén vi tri

dat camera can c6 diéu hoa nhiét do.
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Ngudn sang st dung 1a &nh sdng mit troi, néu trong moéi truong khong
c6 anh sang mat troi thi dung dén soi dét vai dién tich hep va dén huynh

quang cho viing chiéu sang rong.

May tinh sau khi nhan duoc tin hiéu hinh anh tir camera sé phan tich va
nhan dang hinh anh bang phan mém. Ngay nay véi su phét trién cua tri tué
nhan tao va mang noron thi hé théng nhan dang hinh anh cang chinh xac, dap
tmg nhanh hon. Tuy nhién phuong phap phat hién vat thé bang nhan dang
hinh anh khéng duoc st dung nhiéu trong thuc tién do thiéu su tin cay, phuc

tap va chi phi cao.

4.4. CAM BIEN TIEP CAN

Cam bién tiép can duoc st dung dé sy c6 mat hoac khdng ¢ mit cua
d6i twong bang k¥ thuat cam bién khdng co tiép xtic co hoc. Cac cam bién
tiép can st dung nguyén ly thay doi dién cam hay thay d6i dién dung cua
phan tir mach dién khi c6 mat hozc khdng cé mit dbi twong, ¢ cau tric tuong
d6i don gian, khong doi hai tiép xtc co hoc nhung tim hoat dong han ché véi
khong céch téi da 100 nm. Cac k¥ thuat tiép can dya trén nguyén Iy vi song

va quang hoc ¢6 tam hoat dong 16n va duoc st dung rong réi trong thuc té.

4.4.1. Cam bién tiép can dién cam
Mét bo cam bién tiép can dién cam gdom bén khdi chinh: cudn day va

18i ferit, mach dao dong, mach phat hién, mach dau ra.

Mach dao dong phat dao dong dién tir cong suat radio. Tir truong bién
thién tap trung tir 16i sit s& moc vong véi doi twong kim loai dat doi dién véi
n6. Khi dbi twong lai gan s& c6 dong dién Foucault cam ung trén mat doi
tuwgng tao nén mot tai lam giam bién do tin hiéu dao dong. Bo phat hién s€ su
thay doi trang thai bién d6 mach dao dong. Khi muc tiéu roi khoi truong cua
bo cam bién, bién d6 mach dao dong ting 1én trén gia tri ngudng va bo phat

hién tré vé vi tri binh thuong. Pham vi caa cam bién tiép can dién cam lién

35



quan dén khoang céch gitta bé mat cam bién va déi tuong, lién quan dén hinh

dang cua Ii va day quan.

4.4.2. Cam bién tiép cin dién dung

Trong cam bién tiép can dién dung, sy c6 mit caa dbi tuong lam thay
d6i dién dung C cua cac ban cyc. Cam bién tiép can dién dung ciing gdm bén
bo phan chinh la cuon day va I6i ferit, mach dao dong, mach phat hién, mach

dau ra.

Tuy nhién cam bién tiép can dién dung khong doi hoi dbi tugng 1a kim
loai. P6i twong phat hién cd thé 1a chat long, vat lidu phi kim loai; thuy tinh,
nhya. Toc d6 chuyén mach tuong d6i nhanh, ¢ thé phét hién déi tuong co

kich thuéc nho, pham vi cam nhan 1on.

Han ché yéu cua cam bién dién dung 1a chju anh huéng cua do am va
bui. Cam bién tiép can dién dung c6 ving cam nhan lén hon ving cam nhan
ciia cam bién tiép can dién cam. Pé cd thé bl anh hudng cia méi trudng va

d6i twong, cam bién tiép can dién dung thuong c6 mot chiét ap diéu chinh.

4.4.3 Cam bién tiép cin quang hoc
Cac cam bién quang hoc sir dung ngudn sang va cam bién quang. Doi
tugng can phat hién s& cat chim tia sang lam cam bién tac dong. Nguoi ta

thuong bé tri cam bién quang hoc nhu dudi day.

4.4.3.1. Cam bién dat doi dién véi nguon phat

Déi tuong can phét hién s& cat chum tia. Uu diém cuaa cach b tri nay 1a:
- Cu ly cam nhan xa.
- C0O kha nang thu dugc tin hiéu manh.

- Ty s6 twong phan sang/tdi 16n nhat.
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- Bdi twong phéat hién co thé lap lai.

Han ché cua céach bé tri nay la:
- Boi hoi day néi qua ving phét hién gitta ngudn sang va cam bién
- Khé chinh thang hang giira cam bién va nguon sang.

- Néu ddi twong c6 kich thuéc nhé hon duong kinh hiéu dung cua

cham tia can c6 thau kinh dé thu hep chim tia

Cam bién

twong

4.4.3.2.Cam bién dit cung phia véi nguon phat sang

Trong cénh bé tri ndy, anh sang dap vao mat phan xa tré vé mat cam
bién.Vi hanh trinh cua tia sang theo ca hai chiéu di va vé nén cu ly cam nhan
thap hon so v6i phuong phap dit doi dién, nhung khong can day ndi qua khu
vuc cam nhan. Han ché chinh cua cach bd tri nay 1a nguén sang khéc chiéu

vao mit phan xa cd thé gay tac dong sai.

Ngudn N vat thé
Guwong Nguon
Guong

sang phan xa .

sang @ phan xa

~a
Cam .
bién cam
3 *
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4.4.3.3. Phéat hién déi twong nho anh sang phan chiéu khuéch tan

Ngudn sang va bo cam bién dit cung phia nhung ¢ ddy dbi tuong dong

vai tro guong phan chiéu. Trong trudng hop nay ddi tuong dat kha gan ngudn

sang.
Nguén N N
guon .
, @ VAt thé
sang )
~ sang @
\

A
Cam .
X Cam
bién bid
@ en @ «

Khi c6 vat thé trong viing hoat dong, cam bién s& thu dugc anh sang phan xa

tir vat thé.

Véi nhiing dic diém trén, cam bién tiép can chi dugc str dung dé phét

hién vat thé trong pham vi nho, dé& bi nhidu bai cac ngudn sang khac.

4.5. CAM BIEN HONG NGOAI

Hong ngoai ¢ ban chat 1a song dién tir nam ngoai viing anh sang nhin
thay, co budc séng lén hon budc sang caa tia d6 (1> 760 xm). S6ng hong
ngoai duoc tao ra dé dang bang cach tao dao dong cho diode phat hong ngoai
chuyén dyung. Do d6 hong ngoai duoc (ng dung trong nhiéu linh vuc. Tia
hong ngoai véi ban chat song dién tir nén c6 thé phan xa khi gap bé mat vat
thé. Ta c6 thé ung dung dic diém nay dé phat hién vat thé. Trong mach phéat
hién vat thé hoat dong trén nguyén ly thu phat hong ngoai ta bé tri cac diode

phat va sensor thu hong ngoai thanh ting cip theo mot sb cach sau:
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4.5.1. B6 tri canh nhau
Trong cach bé tri ndy tia hong ngoai tir diode phét khi gap bé mat vat
can s€ phan xa nguoc trd lai. Do sensor thu dugc dat canh diode phéat nén sé&

thu duoc tin hiéu phan xa nay.

4.5.2. B6 tri dbi dién

O cach bd tri nay, khi khong c6 vat chan tia hong ngoai tir diode phat
ludn t6i duge sensor thu, khi ¢6 vét chin tia hong ngoai sé khong di thang ma
phan xa tr¢ lai do d6 khong td1 dugce sensor thu.

Ngoai ra hong ngoai con duoc sir dung dé truyén tin khong day do cé kha
nang chong nhiéu tét hon 4nh sang thong thudng do d6 co thé mang thdng tin
ma hda. Thiét bi thu phat hong ngoai lai kha don gian, gon nhe, gia thanh ré.
Véi nhitg vu diém trén hong ngoai duoc lya chon nhu mot giai phap tdi uu

trong viéc thiét ké mach phét hién vat thé cho cta tu dong.
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CHUONG 5.

GIOI THIEU VE VI PIEU KHIEN AT89C51

5.1. SO PO KHOI CUA VI PIEU KHIEN AT89C51

PO.0 - PO.7 P2.0 - P27

- SHEEEN TR

VE
RAM ADD PORT 2
REGISTERl 'l RAM | LATCH | | FLASH |‘

PORTO
PROGRAM
B ACC STACK ADDRESS
REGISTER POINTER REGISTER

LATCH
BUFFER

INCREMENTER

INTERRUPT SERIAL PORT
AND TIMER BLOCKS

PROGRAM

>
c
c
I l .

PSW COUNTER
PSEN <——]
ALE/PROG -——] TIXI;SG INTRUCTION DPIR
EA/Vpp _I_. REGISTER
| CONTROL
RST —|—D

I

| PORT 1 PORT 3

: LATCH LATCH

I

I

I | |

| osc

i PORT 1 DRIVE PORT 3 DRIVE

I

| I U | —_]—- —|— - — — — ] = —_) -4 ] -"-F—_ - (e _—a
i3

n P1.0 - P17 P3.0 - P3.7

Hinh 5.1.So D4 Khéi Cua Vi Diéu Khién AT89C51

5.2. PAC TINH CUA AT89C51
Chip AT89C51 chua trén 60000 Transistor bao gom 4Kbyte ROM,

128Byte RAM, 32 dudng xuét nhap, 1 Port ndi tiép va 2 bo dinh thoi 16 Bit.
Mot s6 lugng mach déng chi y trong IC don. Cac thanh vién méi duoc thém
vao cho ho MCS-51 va cé4c bién thé nay gan nhu c6 gap doi cac dic trung nay.
Tap doan Seimens, ngudn san xuat thir hai cac bo vi diéu khién thudc ho
MCS-50 cung cap Chip SAB80515, mot cai tién caa 8051 chira trong mot vo
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68 chan, c6 6 Port xuat nhap 8-bit, 13 ngudn tao ra ngat va mot bo bién doi
A/D 8-bit vai 8 kénh ngd vao. Ho 8051 1a mot trong nhitng bo vi diéu khién
8-bit manh va linh hoat nhét, da tro thanh bo vi diéu khién hang dau trong

nhitng nim gan day.

- Cu thé vi diéu khién AT89C51 1a 1 IC c6 tich hop trén d6 hé vi xu 1.
- IC AT98C51 c0 40 chan.

- 4KB ROM trong va c6 thé ghi xo4 dugc 1000 lan.
- Dai tan sb hoat dong tir OMHz — 24MHz.

- 128x8 bit RAM trong.

- 4 Cong vao ra 8 bit.

- 2 Bo dinh thoi 16 bit.

- C6 6 nguy@n nhan ngt.

- C6 thé lap trinh dugc qua cong néi tiép.

- 210 bit duoc dia chi hoa.

- Giao tiép ni tiép.
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5.3. SO PO CHAN VA CHUC NANG CAC CHAN CUA CHIP AT89C51

P 1.0 ~ Vee [GOe—
P 1.1 P 0.0 [GHe—>
P12 PO.1 [Ge—>
P 1.3 P02 [GDe—>
P 1.4 P 0.3 [Goe—>
P 1.5 P 0.4 [GHe—>n
P 1.6 PO.5 [GD=e—
P 1.7 P 0.6 [GDe—m
RsT INTEL. P07 GDe——

P30 89CS51 EA [GDe—

S

TXD P 3.1 ALE [GO——»
LNT O P32 PSEN [29)—»
LNT 1 3] P33 P27 [28e—>

T O o P34 P2.6 [QDe—=
T 1 5| P35 P25 [GoOe—>
WR i6] P3.6 P24 [25e—>
RD =-—»(7) P3.7 P23 [CDe—>
—({38) XTAL?2 P22 [2)e—
——(09) XTAL 1 P2.1 [CDe—>

r@ Vss P 2.0 @‘-’

Hinh 5.2. So d6 chan va chirc nang cac chan cua Chip AT89C51

- PORT 0 : Nam trén cé&c chan tir 32 dén 39 c6 2 cong dung. Trong cac thiét
ké c6 tbi thiéu thanh phan thi Port 0 duoc sir dung 1am nhiém vy xuat/nhap.
Trong cac thiét ké 16n hon c6 bo nhé ngoai, Port 0 tré thanh Bus dia chi va

Bus dir liéu da hop..

- PORT 1 : Nam trén cac chan 1 d¢én 8, chi c6 mét cong dung 1a dé gao tiép

véi thiét bi ngoai khi cé yéu cau.

- PORT 2 : Nam trén cac chan 21 dén 28 c6 2 cong dung hoic 1am nhiém vu
xuat/nhap hoic 1a Byte dia chi cao cua BUS dia chi 16 bit cho céc thiét ké co

nhiéu hon 256Byte b nhé dit liéu ngoai.

- PORT 3 : Nam trén cac chan 10 dén 17 c6 2 cong dung. mét 14 chic ning

Xuat/nhap binh thuong con khi khéng hoat dong xuit nhap cac chan cua
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PORT 3 c6 nhiéu chirc ning riéng . Cu thé cac chic nang cua cac chan &
PORT 3 nhu sau :

Bang 5.3. Cac chic nang cua PORT 3

Bit Tén bia chi Bit | Chirc nang

P3.0 |RxD BOH Nhan di liéu caa Port ndi tiép

P31 |TxD B1H Phat dix liéu caa Port ndi tiép.

P32 |INTO B2H Ngd vao ngat ngoai 0

P33 |INT1 B3H Ng® vao ngat ngoai 1

P34 |TO B4H Ngd vao cta bo dinh thoi/dém 0.
P35 |T1 B5H Ngd vao caa bd dinh thoi/dém 1
P36 |WR B6H Diéu khién ghi bo nhé dit liéu ngoai.
P37 |RD B7H biéu khién doc bd nhé dit liéu ngoai.

- Chan cho phép b nhé chwong trinh PSEN

8051 Cung cap cho ta 4 tin hi¢u diéu khién BUS. Tin hiéu cho phép bo
nhé chuong trinh PSEN (Program Store Enable) 14 tin hiéu xuat trén chan 29.
Pay 1a tin hiéu diéu khién cho phép ta truy xuat bo nhé chuong trinh ngoai.
Chén nay thudng duoc ndi véi chan cho phép xuat OE ( Output Enable) cua
EPROM hoic ROM dé cho phép doc cac Byte Iénh.

Tin hieguPSEN ¢ muc Logic 0 trong suét thoi gian tim nap lénh, céc
mé& nhi phan cia chuong trinh hay ma thao tac (Opcode) dugc doc tir EPROM

qua BUS dit liéu va dugc chét vao thanh ghi IR caa 8051 dé duogc giai ma.
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Khi thuc thi mot chuong trinh chira & ROM noi PSEN duoc duy tri ¢

muc Logic tich cuc 1.
- Chan cho phép chét dia chi ALE

Chan nay nam trén chan 30 caa 8051 14 chan xuat tin hiéu cho phép
chét dia chi ALE (Address Latch Enable) dé giai da hop. Bus dit liéu va Bus
dia chi. Khi Port 0 dugc st dung lam Bus dia chi/dit liéu da hop chan ALE
XUt tin hiéu dé chét dia chi ( Byte thap cua dija chi 16bit) vao mot thanh ghi
ngoai trong suét 1/2 dau chu ky bd nhé. Sau khi diéu nay da dugc thuc hién
cac chan cua Port 0 s& xuat nhap dix liéu hop 1¢ trong suét 1/2 tha 2 cua chu

ky b6 nh.

Tin hiéu ALE c6 tan so6 bang 1/6 tan s6 cia mach dao dong bén trong vi
diéu khién va cé thé duoc dung lam xung Clock cho phan con lai caa hé
théng. Néu mach dao ddng cé tan sé 12MHz, tin hiéu ALE c6 tan sé 2MHz.
Ngoai ¢ duy nhat Ia trong thoi gian thuc thi lénh MOVX, mot xung ALE sé&
bi bo qua. Chan ALE con dugce dung dé nhan xung ngd vao 1ap trinh cho
EPROM trén CHIP d6i vai cac phién ban cua 8051 c6 EPROM nay.

- Chan truy xuat ngoai EA

Ngd vao nay ¢ chan 31 c6 thé duoc ndi voi ngudn +5V (Logic 1) hoac
GND (Logic 0). Néu chan nay néi 1én 5V , 8051/8052 thuc thi chuong trinh
trong ROM noi( chuong trinh nho hon 4K/8K). Néu chan nay ndi Véi
GND( va chan PSEN ciing & mirc Logic 0), chuong trinh can thyc thi chia &
bo nhé ngoai. Pbi véi 8031/8032 chan EA phai ¢ mac Logic 0 vi ching
khéng c6 bd nhé chuong trinh trén CHIP. Néu chan EA ¢ mirc Logic 0 dbi
véi 8051/8052, ROM ndi bén trong CHIP dugc vo hiéu hoa va chuong trinh
can thyc thi chita & EPROM bén ngoai.
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Céc phién ban EPROM cua 8051 con sur dung chan EA lam chan nhan
dién &p cap ngudn 21Vee cho viéc 1ap trinh EPROM noi ( Nap EPROM).

- Chan RESET (RST)

Ngd vao RST ¢ chéan 9 la ngb vao xoa chinh (Master reset) cua 8051
dung dé thiét 1ap lai trang thai ban dau cho hé thdng hay con goi tat 1a Reset
hé théng. Khi ngd vao nay duoc treo & mic Logic 1 tdi thiéu hai chu ky may ,
cac thanh ghi bén trong ctia 8051 duoc nap cac gia tri thich hop cho viéc khoi

dong lai hé thong.
- Cac chan thach anh XTAL 1va XTAL 2

Nam trén chan 18 va 19 cia CHIP, 2 chan nay dugc dung dé néi véi
thach anh ngoai nham tai tao dao dong va xac dinh tan sb 1am viéc cho mach
dao déng & bén trong CHIP. Két hop véi thach anh c6 thém 2 tu gém dé 6n
dinh tan s dao dong. Tan sb danh dinh cua thach anh 1a 122MHz cho hau hét
cac CHIP cua ho MCS - 51.

I 1
S0O5 1

Oscillator

<1 1 2N EL= <=
SOpF SOpF

Hinh 5.4. Mach dao dong
Thach Anh XTAL 1 va XTAL 2

Hoic ta cling c6 thé dung mot ngudn xung CLOCK TTL dé tao dao
dong cho 8051 nhu mach sau :
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IC 1
TTL o 8051
L
Oscillator 2
Oscillator
R
74L.S04
Hinh 5.5. Mach dao dong
5.4. CAU TRUC CUA PORT In/Out
- So dd cau tric bén trong ciia chan PORT xuét/nhap nhu sau :
|
|
|
k 8051 Internal bus :
D) D
VDD :
Read Interrnal Read |
latchm  / N\ Pull-up pin | o
: pin
Write Latch :
to Latch |
|
|
|

Hinh 5.6. CAu tric cua PORT In/Out

Viéc ghi dén 1 chan cua Port s& nap du liéu vao bo chét caa Port, ngd
ra Q cua bo chdt diéu khién mot Transistor truong va Transistor nay néi véi
chan caa Port. Kha ning phén chia dau ra (Fan - out) cua cac Port 1, 2 va 3 1a
4 tai vi mach TTL loai Schottky cong suat thap (LS) con cua Port 0 12 8 tai
loai LS.Luu y 1a dién tré keéo 1én (Pull Up) khdng c6 ¢ Port O ( trir khi port
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nay 1am nhiém vu cua Port dia chi dit liéu da hop) Do vay phai néi thém mot
dién tro keo 1én bén ngoai cho Port 0.Gia tri dién tré nay phu thudc vao dac

tinh ngd vao cua thanh phan ghép néi vai chan cua Port.

O day ta thay c6 2 kha nang " Poc bo chét" va "Poc chan port”. Cac
lénh yéu cau thao tac doc - sira - ghi, doc bo chdt dé tranh nham muc dién ap
do sy hiéu nham dién ap do sy kién dong tai ting. Cac 1énh nhap mot Bit caa
Port, doc chan port. Trong truong hop nay bo chét caa port phai chaa 1 néu
khong FET s& duoc kich bdo hoa va diéu nay kéo ngd ra xudng muac thap.
Viéc Reset hé thdng s& set tat ca cac bo chét port. Do vay cac chan port cé thé
dugc ding lam cac ngd nhap ma khong can phai SET cac bo chdt port mot
cach tuong minh. Tuy nhién néu mot bo chdt port bi xo4 (nhu CLR P1.5).
Chan Port khong thé 1am nhiém vu tiép theo 1a ngd nhap trir khi trudc tién ta
phai SET bo chot ( nhu SETB P1.5).

5.5. TO CHUC BQ NHO
Bo nhd bén trong 89C51 bao gom ROM va RAM.

RAM bao gom nhiéu thanh phan : Phan luu trir da dung, phan luu triv
dia chi hoda tung bit, cac thanh ghi (BANK) va céac thanh ghi chtrc nang dac
biét ( Special Funtion Registers).

AT89C50 c6 bo nhd theo cau tric : CO nhiing ving nhé riéng biét cho
chuong trinh va dir liéu. Chuong trinh va dir liéu c6 thé chira bén trong
AT89C51 nhung AT89C51 van cd thé két ndi véi 64K Byte bo nhé chuong

trinh va 64KByte bd nhd dit liéu mo rong.

47



Pia
chi
Byte

7F

80 Byte
A

Bit addressable locations
A

3 Byte
A

(o]0)

Pia chi Bit

( Bit Address )

Viung RAM da dung
(General Purpose RAM)

7F|[7E|7D|7C|7B|7A | 79| 78
77| 76| 7574|7372 71|70
6F |6E|6D|6C|6B|6A| 69| 68
67|66|65|64]63]62]61[60
SF|sE|sD|sCc|5B|5A|59]58
s6|s56|55|54|53]|52]51(50
aF [4aE|aD|ac|aB|aa|4a9| a8
a7|a6|as|aalaz|az|a1]4a0
3F [3E[3D|3C|3B[3A|39] 38
37|36|35([34|33[32]31(30
o2F [ 2E|2D|2C|2B|2A [ 29] 28
27| 26|25]24]|23]|22]21]20
1F[1e[1iD|l1ic|1B|1A]19]18
17|16|15[1a]13]12] 11|10
OF [OE oD |oC 0B oA | 09|08
o7|o6|os5]oalo3|o2|01]00
BANK 3
BANK 2
BANK 1

Defauk register

Bank for RO - R7

RAM

(Cau trac RAM noi)

Pia
chi
Byte

FF
FO

EO

99
98

90

8D
8C
3B
S8A
89
388
87

83
82
81
80

Pia chi Bit
( Bit Address )

EF|EE[ED[EC|EB[EA[E9] E8

E7 [E6[ES[E4[E3[E2[EI[EO

D7[D6[D5[D4[D3[D2[D1][DO

BF [BE[BD[BC|BB[BA[B9][ B8

B7[Be[Bs[B4][B3[B2[B1][BO

AF[AE[AD[AC[AB[AA]AS]AS

A7]aelas]aa]a3z]az2]Aal]Aa0

Not bit addressable

oF [oE[oDJoc]oB[o9Aa] 9998

o7]96[95]94]83[92]91]90

Not bit addressable

Not bit addressable

Not bit addressable

Not bit addressable

Not bit addressable

SF [SE[SD[8C[8B[8A[89]88

Not bit addressable

Not bit addressable

Not bit addressable

Not bit addressable

87[86]85[84[83[82]81]80

Thanh ghi chac
nang dac biéet

Hinh 5.7. T6 chirc bo nhé RAM

RAM bén trong AT89CS51 dugc phan chia nhu sau :

- Céc thanh ghi c6 dia chi tir 00H dén 1FH

- RAM dia chi héa ting bit c6 dia chi tir 20H dén 2FH.

- RAM da dung tir 30H dén 7FH.

- Céc thanh ghi chirc nang dac biét tir SOH dén FFH.

- RAM da dung

ACC

PSW

P

SBUF
SCON

P1

TH1
THO
TL1
TLO
TMOD
TCON
PCON

DPH
DPL
SpP

Moi dia chi trong ving RAM da dung déu c6 thé duoc truy xuit tu do

ding kiéu dia chi truc tiép hay gian tiép.

Hodc truy xuat dung cach dia chi gian tiép qua RO hay R1.
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- RAM c6 thé truy xuét tirng bit.

AT89C51 chira 210 bit dugc dia chi hoa tirng bit, trong d6 128 bit chira
& cac dia chi tir 20H dén 2FH, cac bit con lai chira trong nhém thanh ghi chirc

nang dac biét.

Y tudng truy xuat tieng bit bang phan mém 1a mot dac tinh manh cua vi
diéu khién néi chung. CAc bit co thé duoc dit, xod, nhan, cong... véi 1 1énh
don. Ngoai ra cac Port ciing c¢6 thé truy xuit duoc ting bit 1am don gian phan

mém xuat nhap tung bit.
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CHUONG 6.

THIET KE TINH TOAN LUA CHON CAC PHAN TU CHO
MO HINH CUA PONG MO TU PONG

Duwa vao cac yéu cau cong nghé va duéi sy huéng dan caa thay Nguyén

Poan Phong em di chon ra phuong an ché tao mé hinh cira tu dong.

Trong truyén dong sé dung dong co mot chiéu kich tir bang nam cham
vinh cuu.

- Pé diéu dao chiéu quay cta dong co dung mosfet mac thanh cau H

- Dung vi diéu khién dé diéu khién hoat dong cua cua.

- Duing cam bién hdng ngoai dé phat hién chuyén dong

- Tur nhitng tiéu chi trén ching em da tinh téan va lya chon théng s cua

cac phan tu chinh dung dé ché tao mo hinh nhu sau:

6.1 PHAN CO

6.1.1 Khung mo hinh

(19//*\

o A A I
N |

N— ; o

! ~
o |
~ |
O)V I e == - - —
=
20 | 45 L 20
85

Hinh 6.1. Khung mé hinh cua tu dong
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Khung cira s& dugc ché tao hoan toan bang sat hop vudng kich thuéc canh

la 2.5cm x 2.5 cm

V6i kich thudc cua khung nhu vay ching em da lwa chon phan tu
chuyén dong cua ctra 13 dung con lan sat chay trén duong ray nham dam bao

cho canh cira chuyén dong ém va chéc chan.

nﬁm ‘THIET KE XAY DUNG
HiNH DONG mu I:U'A KiNH . TU DONG TAI CAC TOA NHA

SVITH: usur:nmw
2 0P :BCIZ0LAL

£ e
i L
}
A

Hinh 6.2. Khung ciaa mé hinh thuc hién

6.1.2Canh ctra

30 - .

525

250

Hinh 6.3. Canh cua
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Cénh cira dugc lam bang kinh c6 d6 day 5mm bao quanh béi khung nhém

Hinh 6.4. Canh cua trén mo hinh

6.1.3 C4c thiét bj khac
-Banh rang

-Xich truyén dong
-Thanh ray truot

-Truc quay
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Hinh 6.5. Cac b6 phan khac trén md hinh

6.2. PHAN PIEN

6.2.1. Pong co
Trong md hinh nay dong co truyén dong chi can loai dong co cong sudt nho
tir 20W dén 40W. Vi yéu ciu nhu vdy chung em di tim mua trén thi truong

dong co dung trong dd 4n nay véi thong so:

bién 4p lam viéc :12 V
Cong suat : 24W

6.2.2. Cam bién
Sy dung modul cam bién phat hién chuyén dong PIR (Cam bién thu dong

ding ngudn kich thich tia hdng ngoai)
-C6 d6 xa 3,5m
-GOcC quét 45°

Hinh 6.6. Modul cam bién PIR
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6.2.3. May bién ap

May bién ap c6 dau tht cap 1a 220~250v va so cap 1a £12v va Ov

6.3. MACH DPIEN

6.3.1. Mach nguén

,_
(3]
<

R VCC 02
—R@‘ 3 Out 2 IN
1k +C4 &
- 100uF
\\\Dl (o]
GND GND

1U3:\
SNT4HC00N z

PWM

u3C

SINTAHCO00N
u3D

= R14
[ .t
| RER 33k
NTAHCOON Di

+
@]
h

2
]

@
=

[a—
2
-

Co
100nF

o
O

R4 LR3
D34.7k 4, D3
[ |
=<2 [l
R6 4R7
3.3k 233k
RI10 = —i| 4
100 = Qs — [
= 12v . 1
GND == 4 =
GND GND
R11
33k
CHB R13
100
4
Q6
GND GND
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6.3.3. Mach diéu khién

6.3.4. Mach in

VCC

\Ues
=
ETi T Plo o (aDopoo 3!
<—21 PL1 £ (@DyPOl 35 —<
2 P12 (AD2)JP02 (35—
2 pi3 (AD3)PO3 (—=2—><
MosT | P14 (ADHP04 33—
e £ PI'SQMOSD) (ADS)POS —3—=
e £ PL6(MISO) (AD6PO.6 33—
P1.7(SCK) (ADT)P0.7 —=2
R1 5 9 ]
e 0 pomxD) a7 oM
N —1) 1 P31 (A1P26 5
n—E12 2 P3NID) (AI3PZS 32—
e —BL1 2 P33(NTD) (AI2)P24 (55—
e —BLE = P33(I0)  (AIDP23 —3
PV ;_% =— P3.5(TD) (ALOP22 535
ane—B10 S PSWR) (A9P21 31—
Loy P3.7(RD)  (AB)P20 {—t <
XT2 18
yoc Xtal 2
A EL LT wan ALEPROG —22—¢
1000F  RST 39; Reset 2 PeEN 22
| vec—2 Eavpp &
3R3
=
GND =
GND
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6.4. CHUONG TRINH PIEU KHIEN

6.4.1. Phin mém va ngdn ngir 1ap trinh
Sy dung phan mém Keil C vision 3.33 dé viét chuong trinh diéu khién

k#/cua tu dong - p¥ision3 - [C:\Documents and Settings\Administrator\Desktopicua tu donggg\cua tu dong.a]
Elfle Edit view Project Debug Flash Peripherals Tools SYCS Window Help — = ll
AsEHE@ & B & Y ~1[@4] s+ B & a g
< & @ X [Target 1 - &=

v ace ~=]

01 CLOSE  BIT PZ.0O —
02 OFEN BIT P2.1 =
03 SENSOR BIT PO.5
04 OPEN E BIT P3.0
05 CLOSE E BIT P3.1
06 OFEN_E BIT P3.4
07 CLOSE_B BIT P3.5
08 START BIT P3.5

03 STOP  BIT F3.2
10 foo
11 ORG DODOH
12 e AT
13 ORG 003K
m e EsTOP
15 ORG OD3OK
16 MAIN:
12 MOV FZ,#111111008
18 MOV RO, #30H
19 MOV R1,#00H
20 MOV IE,#10000001E
21 SETB ITO
2 NEETHO: OB CLOSE_B,NEETHL
= L powecu
24 NEITHL: JB OPEN_E,NEXTHZ
= L Focu
26 MNEXTHZ: OB START,NEETHMOD h
141 | »
B E Q% [ |2ouswudengs

Cutput Window

AT Build £ Command p, FindinFiles f [|EN) |

Simulation L148 Ci34 [ M | Rw

Ustart o @® © ” [Wesancian 7 s b o &) A ® 1215P

Ngon ngir 1ap trinh ta st dung ngén ngit ASM
6.4.2. Code diéu khién

DK BIT P27
DIR BIT P26
SENSOR BIT P1.0
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OPEN_E BIT P3.0
CLOSE_E BIT P3.1
OPEN B BIT P3.4
CLOSE_B BIT P35
START  BIT P36
STOPBIT P3.2
ORG 0000H
IMP MAIN
ORG 0003H
JMP ESTOP
ORG 0030H
MAIN:
MOV P2,#00111111B
MOV IE,#10000001B
SETBITO
NEXTMO: JB CLOSE_B,NEXTM1
CALL DONGCUA
NEXTM1: JB  OPEN_B,NEXTM2
CALL MOCUA
NEXTM2: JB  START,NEXTMO
LOOPM: JB  SENSOR,$
AGAINM: CALL DEBOUCE
SETB DK
SETB DIR
JB  OPEN_E$
CLR DK
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CALL DELAYSSEC

SETBDK

CLR DIR
NEXTMBS:

JB SENSOR,NEXTM4
SETB DIR

JMP AGAINM
NEXTM4: JB  CLOSE_E,NEXTMS3

CLR DK

CLR DIR

JMP LOOPM
MOCUA:

CALL DEBOUCE

SETB DIR

SETB DK
RET
DONGCUA:

CALL DEBOUCE

CLR DIR

SETB DK
RET
DEBOUCE:

MOV R2,#2
LOOPDB1:MOV R3,#220
LOOPDBO:MOV R4,#20

DINZR4,$
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DJNZ R3,LOOPDBO
DJNZ R2,LOOPDB1
RET
DELAY5SEC:
MOV R1,#100
MOV TMOD,#11H
LOOPDS: MOV THO,#HIGH(-50000)
MOV TLO,#LOW(-50000)
SETBTRO
INB TFO,$
CLR TFO
DJNZ 30H,LOOPDS
CLR TRO
RET
ESTOP:
MOV P2,#00111111B
RETI
END
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KET LUAN

Sau ba thang nghién ctu va thuc hién dé tai dudi sy huéng dan tan
tinh cua Th.s Nguy&n Poan Phong cling véi su ¢b ging nd luc cia ban than
em d3 hoan thanh dd an tot nghiép caa minh theo dung ké hoach dugc giao.

Trong d¢ tai nay em di thuc hién duoc cac van dé sau

1. Hiéu dugc cau tao, nguyén ly hoat dong, cac phudng phap diéu chinh
tbc d6 va dao chiéu cia dong co dién mot chiéu

2. Tim hiéu thém duoc ciu tao va wu nhuge diém cua mot sb loai cam
bién

3. Tinh toan xa@y dung thanh cong mé hinh thuc nghiém

4. Ung dung va rén luyén duoc ki ning v& mach in bang phan mém
Proteus.Lap trinh vi diéu khién 8051

Tuy nhién do thai gian ¢6 han bén canh nhitng két qua dat dugc , dé tai van
con mét sé chua thuc hién dugce nhu : mach chay chua 6n dinh van con xuat
hién nhidu 1am réi loan chuong trinh, chua diéu chinh duogc toc do.

Hoan thanh d6 &n ndy em xin chan thanh cam on dén thay gido huéng
dan Th.s Nguyén Doan Phong va cac thiy cb gido trudng Pai Hoc Dan Lap
Hai Phong, dac biét la thay co trong khoa Dién dan dung va cong nghiép da
chi bao em trong suét qua trinh hoc tap tai trudng.

Em xin chan thanh cam on !

Hdai Phong ,ngay thang nam
Sinh vién thyc hién

Nguyén Vin Tiép
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