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TOM TAT: Trong co cdu truyén dong, bo truyen banh réang tru rang thang la pho bién
nhat. Viéc chan doan hw héng cia bg truyén nay van dya trén viéc nghe cac tleng on bat
thirong va réi me ra kiém tra xem hur cai gi. Cong viéc chan doan nhur vdy rat mat thoi gian,
tén cdng si'c ma nhiéu khi chira chac 74 chinh xac. Trong bai bao ndy cac tin hiéu dao déng
do hu héng gay ra tir hop s6 1 cdp duroc thu vé va phan tich phé. Cac phé ndy duroc dira vao
mgang noron khdng giam sat nham hudn luyén mang noron nay. Sau khi @& huan luyén xong,
V6i cac tin hiéu dao déng tir hép so 1 cap, mang noron sé phét hién ra @6 1a hur hong gi.
Phurong phép ndy dat diroc dé chinh xac gan nhue tuyét doi va khéng phu thuge tinh chi quan
cua con nguoi.

Tir khéa: noron khdng giam sat, noron co gidm sat

1. GIOI THIEU

Trong céc co cAu truyén dong co khi, hop sd lamot bs phan khong thé thiéu. Hop sb dugc
ciu tao bang nhiéu b banh riang an khép véi nhau dé thay doi ti sd truyén gitra diu rava dau
véo cia hop sb. Nhirng by banh riang nay co thé gom: banh ring nghiéng, banh rang xoan,
banh rang non... nhung bd banh riang tru rang thang van 1a phd bién nhit [1]. Viéc chan doan
hu hong banh rang da duoc dé cap trong nhidu dé tai nghién ciru khéac nhau [2], [3] va[4]. Cac
nghién ciru ndy da gidi thiéu cac phuong phép phan tich khac nhau dé xéc dinh hu hong va co
thé so lugc gidi thigu dudgi day.

Trong [2], téc gia dA gigi thiéu mot nguyén tic rang: Moi rung dong lién quan dén truc hay
banh ring s 1ap lai c6 chu ky theo chu ky quay ctaatryc. Tin hiéu dao dong thu dugc & duoc
chia thanh nhitng phan bing nhau twong g véi chu ky quay caatryc. Giatri trung binh ndy
s3 |am gia tri chuan cho mdi mét loai hu hong. Phuong phédp ndy don gian, khong cin nhiéu
thiét bi qua phuc tap. Tuy nhién, d6 chinh xac phuong phép nay khong cao do lay giatri trung
binh nén chuadai dién cho nhitng hu hong rat dac biét.

Mot nghién ciru khéc duoc trinh bay trong [3], trong d6 cac tin hiéu dao dong thu Ve dugc
phan tich qua phd dao dong. Thong qua cac phd ndy, nguoi ta tim ra céc gia tri sd quan
phuong va gia tri nay lam chuan dé tim ra hu hong. Phuong phép ndy to rala don gian, thoi
gian tim ra hu hong 1a kh& nhanh. Tuy nhién n6 lai khéng chinh xac vayéu cau phai c6 chuyén
giadé xéc dinh hu hong.

Trong [4], mot phuong phép phan tich pho tan sb dugc gidi thidu. Khi ¢ mot hu hong ndo
d6 thi trén pho dao dong cua hu hong d6 xuét hién cac hai troi trén pho. Chinh vi vay makhi
nhin vao ph6 dao dong, hu hong ciia hop sb s& dugc phét hién. Phuong phap nay kha don gian
nhung lai doi hoi phai co chuyén gia hoac nguoi o kinh nghiém dé nhin vao pho va xéc dinh
hu hong.

Trong bai bao nay, mot phuong phap méi nhan dang hu hong s& duoc gisi thicu. Hal loai
hu hong duoc thir nghiém ciia 1 bo banh rang thang rang tru 1 cip gom: gdy rang, mon rang s8
dugc ding trong thi nghiém dé phan tich va nhan dang ralaloai hu hong gi. Cong viéc dugc
thuc hién qua viéc phan tich pho dao dong cia bo banh rang binh thudng va nhiing cap banh
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rang bi gdy hay mon théng qua chuyén d6i Fourier. Sau d6 phd dao dong ndy s& duoc lay gia
tri trung binh, trung binh binh phuong v.v. C&c gia tri ndy s la dau vao cia mang noron va
dugc ding dé huin luyén mang noron ndy. Sau khi huan luyén xong, mang noron s xéc dinh
duoc loai hu hong 1a hu hong gi khi c6 tin hiéu dau vao. Biéu dic biét [atrong bai béo ndy s3
gidi thiéu mang noron khéng giam s&t. Kha nang vuot troi trong nhan dang he hong do mang
noron ndy tim ra s3 dugc duara sé duoc minh chirng qua viéc so sanh véi két qua nhan dang
cia mang noron ¢ gidm sat. Ba béo ciing x&c dinh phuong phép don gian nhung hiéu qua,
giUp tim ra hu hong nhanh nhat véi chi phi thip nhat.

2.COSOLY THUYET

Co so ly thuyét cia bai béo nay dya trén 3 ly thuyét cha yéu |a phan tich phd dao dong
bang chuyén d6i Fourier, mang noron khéng gidm sit va mang noron c6 gidm st duoc ding
dé so sanh.

Chuyén ddi Fourier 1a mot phép chuyén ddi tir mién thoi gian sang mién tan sb [5], [6].
Nghia lakhi cho mét tin hiéu theo thoi gian, sau khi dugc dem qua chuyén déi Fourier, ching
ta s thu nhan duogc cac tan sb tao ratin hiéu theo thoi gian ¢ trén. Nhu vay néi mot cach khéc,
chiing ta s& thu duoc phd dao dong cia mét tin hiéu theo thoi gian. Phuong trinh todn chuyén
ddi duoc thé hién trong phuong trinh (1):

L yrmet
\/ﬁ -¥ (1)
trong d6: F(w) 1a ham theo mién tan sb

f(t) 1a ham theo mién thoi gian.

Mang noron c6 giam sét 1a gi? D6 1a mang noron ma khi huan luyén, tin hiéu dau vao da
biét rd, diu ra da xé&c dinh. Nhiém vu chi 1& huan luyén bo trong sb. Sau khi da huan luyén
xong, mot tin hiéu dau vao s3 dugc két hop vai bo trong sb da duoc huin luyén dé dwara mot
tin hiéu dau ra. Tir tin hiéu dau randy ma mang noron s& cho biét day 1a hu hong gi. M6 hinh
huin luyén mang noron gidm sét ¢d thé duoc minh hoatrong hinh 1.

F(w) =

Dit liéu dung dé huin luyén
(Dabiét ni dung vatinh cht dit lisu)

Mang noron @ é

Thay dbi
trong sb

Giai thuat huan luyén |<:'

Hinh 1. So db huin luyén mang no ron co giam sét

Nguoc lai véi mang noron c6 giam sat, khi huan luyén mang noron khong giam sat, tin
hiéu dau vao chua xac dinh rg, tin hiéu dau ra ciing chua xéc dinh. Sau khi huan luyén xong
mang noron s tu sip xép theo tin hiéu dau vao. N6i mot cach dé hiéu 1a mang noron s3 sip
xép sao cho né dai dién cho tat ca c&c giatri dau vao. Chinh vi vay khi ¢ tin hiéu dau véo,
mang s& dwa tin hiéu dau vao ndy vao nhdm hu hong ma né da duoc huin luyén dé lam dai
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dién rdi tir d6 xéc dinh hu hong 1& ha hong gi. Nguyén |y huan luyén caa mang noron khdng
giadm sé&t dugc gidi thiéu trong hinh 2.

Tin || 'V Piura
hicu |[Khoang céch||
dau Bb [—»
vao trong
He sb o
trong
sb

Hinh 2. So @b huan luyén mang no ron khdng giam sét

3. MO HINH THi NGHIEM VA QUA TRINH XU LY SO LIEU
M6 hinh caathi nghiém dugc trinh bay trong hinh 3

_ Botruyén
— banh rang

Cam bién

giatc

Hong co
dan dong

Hinh 3. M6 hinh thi nghiém

M hinh c6 c&c bo phan chinh gom c6: dong co dan dong, dai truyén dong, banh rang chu
déng va banh rang thu dong. Bong co truyen dong ladong co dién 3 pha Iong soc, téc do quay
khi 1am viéc 142000 vong/phut, cong suat 0,2KW. Tc do quay phai calavi tan sd do dac phai
dat trén 15Hz nham tranh hién tuong cong huang caa céc chi tiét khéc 1én két qua do. Do thi
nghiém nay cha yéu lado dao dong trong phong thi nghiém nén b truyén banh riang chi dung
m& dé boi tron. Pai truyén dong la dai det, banh riang cha dong |a loai than khai ¢ 10 rang,
béanh rang bi dong c6 16 rang. Toan bo hé théng banh ring duoc dit trén bé xoay nhim giam
thiéu téc dong cua nhiéu |én hé thng.

Mot giatdc ké dugc gin chit trén bé xoay nhiam do tin hiéu dao dong. Tin hiéu tir giatoc
ké dugc dua vao may tinh qua bo giao tiép sau khi d& dugc khuyéch dai 1én. Tin hiéu gia téc
ké latin higu theo thoi gian. Tin hiéu ndy s8 duoc dem chuyén d6i Fourier dé tim ra phd tan sb
cuadao dong.

Bo cam bién gia toc dugc gin trén than dao dong cua bd banh ring. Bo cam bién gia téc
ké ndy c6 kha ning do duoc tan sb tir 2 Hz téi 1.000 Hz. Tin hiéu dién nay duoc dua vao b
chuyén d6i nham khuyéch dai tin hiéu, ddng thoi chuyén tin hiéu tir lién tuc sang roi rac. May
tinh thu nhan céc tin hiéu nay va ghi vao kho dir liéu. Mét trong nhitng két qua do dugc trinh
bay trong hinh 4.
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Hinh 4. Tin hiéu nhan duoc tir cam bién giatéc

Céc dit ligu sau d6 dugc chuyén doi qua mién tan sb valuu lai. M3i truong hep hu hong
nhu mon rang, gay rang va binh thuong dugc thi nghiém 10 Ian valay céc b ligu, rdi thi dugc
chuyen thanh mién tan sd va duoc luu lai. Céc O lidu cua mién tan sb caating thi nghiém s3
dugc lay céc gia tri trung binh (m), do léch trung binh ([s]), gia tri binh phuong trung binh
(rms), hé sb hinh hoc (shape factor), hé sb 1éch (skewners). 5 giatri ndy 1a5 yéu té dic trung
cho tirng thi nghiém va céc yéu té dic trung ndy |a céc thong sd dung dé 1am dau vao cho
mang noron.

4. HUAN LUYEN MANG NO RON CO GIAM SAT

Dé huan luyén mang noron c6 gidm sét, 5 yéu té dic trung caatirng loai hu hong s3 dugc
dua vao dau vao. Ham dau ra cia mang ndy la ham bac thang [8]. Déc trung cua ham nay |a
tin hiéu rala 0 hoic 1a 1. Nhu vay c&c trong sb cua mang noron & dugc huan luyén sao cho
dau ra ciia ham bac thang 12 0 hay 1. C&c trong s ciia mang noron duoc huan luyén theo biéu
tharc sau:

‘IWnew :Wold + ep
,:\ bnew = bold +e (2)
Trong d6:W™" 1ab trong sd mai viracap nhat, W 1a b trong sb cii, p 1ahé sb hoc
ep=(t-a)p
e=(t-a) (©)]

Véi : t muctiéu chiahamra, a giatri raciahé.

Sau khi tit ca cac trong sb ciia mang noron trong cac trudng hop hu hong va binh thuong
duoc huan luyén xong, nd s& duoc luu lai. Thuc té viéc huan luyén duoc thuc hién nhu sau. Bo
béanh riang thuong duoc 1dp vao va chay véi toc d6 2000v/p. Do tin hiéu dao dong va chuyén
quamién tan s6. Mot trong céc giatri thi nghiém dugc trinh bay o hinh 5.

Amplhiuafdd]

soa
Frequency|Hz]

Hinh 5. Céc giatri do dao dong cia banh ring thuong duoc chuyén quamién biéu dién tin sb
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Sau d6, tién hanh thay banh rang bi mon hoic gay vao h¢. Cho h¢ hoat dong véi toc do
2000v/p, do tin hiéu dao dong, chuyén doéi tin hiéu nay sang mién tan s6. M6t trong cac keét
qua dugc trinh bay trong hinh 6.

Ampltude] 8]
o
o

Ampltude[eB]
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Hinh 6. Céc giatri do dao dong ciia banh rang hu hong dugc chuyén quamién biéu dién tan sb. (a) gay
rang, (b) mon rang

Sir dung toan b sb liéu phan tich phé tan sb & trén dé tinh ra 5 yéu té dac trung va roi
dung 5 yéu té ndy dé huan luyén mang no ron nham tim ra b trong sb. So dd huan luyén co
thé dugc trinh bay trong hinh 1.

Sau d6 tién hanh thay céc loai banh rang hu hong va binh thuong khéac nhau vao hé va do
tin hiéu dao dong, chuyén qua mién tan sb vatinh ra 5 yéu té dic trung. Bua 5 yéu té dic
trung vao mang noron da huan luyén dé mang nhan dang ralaloai hu hong gi. Két qua nhan
dang s dugc cho trong bang 1.

Bang 1. Két qua nhan dang caa mang no ron c6 gidm sét

A\ 1A ax Hién %

5yeu to dactrun ¥ é 3
o vt agerrung ok | s

tien hanh dan

m [s] rms sh. fa. skewners do dac g
01 | 6.4075 | 41.7055 86.9938 42.1944 6.5878 Gay rang Gay rang
02 | 6.3011 | 42.0140 85.2650 41.8621 6.4265 Gay rang Gay rang
03 | 6.5141 | 41.5236 88.0125 42.8563 6.0123 Gay rang Gay rang
04 | 6.4258 | 40.8960 87.2786 41.2544 6.1587 Gay rang Gay rang

Trang 33



Science & Technology Development, Vol 12, No.08 - 2009

05 | 64879 | 41.2562 | 86.2365 | 43.1470 | 69145 | Gaéyrang | Géyrang

Khong xac

06 | 6.6201 | 40.7563 85.0151 43.5692 6.3256 Gay ring Finh

07 | 65620 | 415692 | 86.0214 | 41.2547 | 6.8795 | Gaéyrang | Géyrang

Khong xac

08 | 6.3257 | 40.2456 88.5012 42.2563 6.3588 Gay riang dinh

09 | 6.3154 | 43.0140 85.9631 41.2452 6.1325 Gay rang Géy rang

10 | 6.6121 | 40.2365 86.5698 43.6984 6.4279 Gay rang Géy rang

11 | 81133 | 111.5981 | 108.2690 | 111.8914 | 13.8117 Monrang | Monrang

12 | 8.0156 | 115.3256 | 110.2563 | 110.5863 12.8563 Monrang | Monrang

13 | 7.5693 | 114.3565 | 109.3651 | 112.3645 13.0012 Monrang | Monriang

14 | 7.9852 | 105.2312 | 110.3658 | 113.2569 12.5685 Monrang | Monrang

15 | 85698 | 106.1256 | 107.2589 | 110.2563 | 14.2142 Monrang | Monrang

16 | 82569 | 112.2563 | 108.2472 | 111.2536 | 11.2347 Monrang | Monrang

Khong xac

17 | 7.2863 | 115.5698 | 109.1200 | 113.5363 13.2563 Mon rang dinh

18 | 8.6843 | 115.3658 | 110.2385 | 112.3652 | 12.6522 Monrang | Monrang

19 | 7.2568 | 116.3654 | 107.3256 | 110.2563 12.6523 Monrang | Monrang

20 | 7.0128 | 109.0302 | 108.3254 | 113.2333 12.2114 Monrang | Monrang

Qua bang 1, mét diéu nhan xét rang nhan dang cia mang no ron ¢ giam sa ddi khi bi
nham 1an. Sy nhim 13n ndy 1a do ban chat caa mang ndy. Su nham |an ndy co thé thay doi khi
thay ddi hé sb hoc p trong phuong trinh (2). Tuy nhién néu hé sb hoc quéa nhé thi mang noron
khéng thé xac dinh n6 thudc hu hong ndo. Néu hé s hoc 16n thi mang noron d& nham 13n cac
loai hu hong véi nhau. Viéc chon hé sb hoc cha yéu 1a do kinh nghiém. Chinh vi vay n6 da
phan ndo han ché tinh chinh x4c cia mang.

Trong céc thi nghiém cua chang t6i sau khi tang |6p 4n va thay ddi cac hé sb hoc thi do
chinh x&c cao nhit co thé dat dugc cia mang noron 12 90%. Ty 18 ndy dat duoc la chua cao.
Chinh vi vay ma can phai ¢ phuong thirc méi dé ting d6 chinh xéc caanhin dang hu hong.
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5.HUAN LUYEN MANG NO RON KHONG GIAM SAT

Phuong phép ldy sb liéu cia dau vao cho mang noron khéng gidm sét tuong tuy nhu mang
noron ¢o gidm sét. Tuy nhién phuong phdp huan luyén lai co khéc biét. G ddy khéng cin phai
phan biét cac loai hu hong. Céc banh rang hu hong va banh rang binh thuong sau khi do dac
dé |4y tin hiéu dao dong, s& dugc tinh 5 yéu t dic trung. 5 yéu td ndy s& 1a dau vao cho mang
noron khéng gidm sét. Biéu khéc biét gitta mang noron c6 gidm séat va khong gidm st 1a khi
huan luyén mang noron khdng gidm sét, tin hi¢u dau vao khong can phai phan biét hu hong
hay |a binh thuong, tat ca cac dau vao s& duoc dua vao cung mot |Gc. C&c noron ban dau dugc
dat giatri lavecto 0. Khi huan luyén s3 1am thay doi céc giatri ciia cac noron. Quatrinh huan
luyén s3 dirng khi dich chuyén caa noron |a nho trong khoang ma da xac dinh truéc. Qui luat
huan luyén caa mang noron khdng gidm sét duoc trinh bay nhu sau:

Budc 1. Xé&c dinh noron chién thing bing cach xéc dinh khoang céch theo tiéu chuin
Euclid

i(X)=argmin(X - Vvk), k=12...,n

(4)
Trong d6: X lavécto dau vao, W 1a cac noron
Budc 2. Cap nhat méi cho noron chién thing:
W, (+3) =W, () + 0% 0 - W, (E)] -

Trong d6: W, 1& noron chién thing, c la hé sb hoc, hé sb ndy s thay doi theo sb 1an hoc
duoc, x; 1a dau vao.

Mot diéu quan trong trong mang noron c6 gidm sét 1a sd lugng noron dugc sir dung dé
nhan dang hu hong. Néu sb luong it qua s3 khong dai dién hét cho cac hu hong. Nhung sb
lwong nhiéu qué st chdng |én nhau. Bé khdng ché hién tugng chdng |én thi trong giai thuat
huin luyén, khi mabéan kinh cia cac noron qua gan nhau thi mot noron s duoc loai di.

Mot truong hop khéac cia mang noron khi sb lugng noron nhiéu s3 xay ra truang hop mot
sd noron khong thé canh tranh dé chién thang. Chinh vi vay ma nguoi ta d& dua thém hé sb
lwong tam vao hay biéu thuc cap nhat méi. Hé sd lwong tam ndy gitp cho cé&c noron binh dang
vé6i nhau hon trong quatrinh canh tranh [ 7], [8].

Trong qué trinh huan luyén mang noron khdng gidm sét trong thi nghiém ndy, 4 noron da
duoc sir dung. Khi gia ting sb noron thi s3 c6 sy tring 1dp nhau. Trong 4 noron ndy thi 2
noron dai dién cho hu hong mon rang, con 1 cho gdy rang va 1 cho banh riang binh thuong. S6
lwong noron s phai giating néu ma rong thém pham vi hu hong cia béanh rang.

Sau khi luu trir 4 noron d& duoc huan luyén, viéc nhan dang loai hu hong cua hop sb duoc
tién hanh. Thay doi cac loai banh ring mon khéc nhau vao trong hé banh ring, do dao dong
cia hé va chuyén doi Fourier dé dat dwoc biéu dién dudi dang tan sb. Rdi tir d6 tinh 5 yéu to
dic trung va 5 yéu té dac trung ndy 1a dau vao ciia mang noron khéng gidm sét da duoc huan
luyén. Két qua caanhin dang duoc ho trong bang 2.

Bang 2. Két qua nhan dang cia mang noron khong gidm sét

5yéu té dictrung Hién twong khi PR

STT tiénhanhdo | ot 9u
m [s] rms sh.fa. | skewners dac nhan dang

01 6.5032 | 41.3741 87.0946 40.9883 6.6213 Géy rang Gay rang

02 | 65094 | 41.1767 | 87.1338 | 41.6019 6.8487 Gay rang Gay ring

03 6.4356 | 41.4699 87.3754 42.4842 6.2194 Géy rang Gay rang
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04 | 6.2919 | 41.7082 | 86.5766 | 42.5981 6.6142 Géy rang Géy rang
05 | 6.3750 | 41.9455 | 86.3967 | 41.6081 6.4552 Géy rang Géy rang
06 | 64735 | 41.2121 | 87.4360 | 42.5909 6.5502 Géy rang Géy rang
07 | 6.5437 | 416122 | 86.3070 | 42.2296 6.3899 Géy rang Géy rang
08 | 6.5143 | 41.0669 | 84.0959 | 42.3688 6.8166 Géy rang Géy rang
09 | 6.4246 | 415812 | 89.0659 | 41.2966 6.7751 Géy rang Géy rang
10 | 6.5149 | 415791 | 89.6320 | 41.9962 6.8848 Géy rang Géy rang
11 | 8.3807 | 111.9291 | 108.7319 | 115.7332 | 13.8630 Mon rang Mon rang
12 | 8.0695 | 112.6920 | 107.6004 | 110.3232 | 14.4308 Mon rang Mon rang
13 | 8.2050 | 111.2536 | 109.8046 | 112.1966 | 13.8364 Mon rang Mon rang
14 | 8.0854 | 111.2347 | 109.9249 | 108.3520 | 13.3975 Mon rang Mon rang
15 | 8.0353 | 111.8130 | 110.6348 | 110.1315 | 13.4772 Mon rang Mon rang
16 | 8.0485 | 111.5351 | 108.5099 | 110.7546 | 13.5744 Mon rang Mon rang
17 | 8.2092 | 111.8709 | 107.9635 | 111.5242 | 14.3234 Mon rang Mon rang
18 | 8.1964 | 110.6797 | 108.1110 | 111.0760 | 13.7412 Mon rang Mon rang
19 | 8.1898 | 109.7039 | 106.4212 | 114.6362 | 14.0922 Mon rang Mon rang
20 | 7.8837 | 111.7641 | 108.9629 | 116.0799 | 13.7726 Mon rang Mon rang

Két qua ndy co thé gitp thiy duoc rang sai sb ciia nhan dang cia mang noron khéng giam
sét hau nhu khéng c6. Diéu ndy dat dugc do cach nhan dang cia mang noron khdng gidm st
la dya trén khoang céch caa mot ving khong gian 5 chiéu. Néu nhu 5 yéu t6 dau vao nam
trong vung do thi noron s nhan ralaloai hu hong d6. Vi dung vung khéng gian nén né khéng
bi nham 14n giitaloai hu hong ndy véi hu hong khéac hodc 1a nham Ian [a khong nhan ralaloai
gi.

Trong qué trinh [am thi nghiém va sir dung loai noron khéng giam sét, mot diéu uu diém
dé nhan thiy 1& c&c noron khéng gidm sét tu dong tim c&c viing ma hu hong phan bé va néu
nhu ving ndy rong thi khi dua thém noron vao thi c&c noron s3 hop lai dé cé thé dic trung
toan bo cho loai hu hong mané dic trung. Sy phan bd noron 1a hoan toan doc lap vaéi tinh cha
guan cta con nguoi vavi vay nd s& nhan dang chinh xac hon, hoan toan khac véi mang noron
€O giam sét.

6. KET LUAN

Ba bdo da gigi thiéu mot phuong phédp chin doén 2 loai hu hong caa béanh ring |a mon
rang va gdy rang bang mang noron khéng gidam si. Mang noron khdng giam sét da chiing
minh tinh wu viét cua né trong nhan dang caa hu hong khi ti 1é nhan dang sai gan nhu 1& 0%.
Do dic diém caa nhan dang caaloai noron khéng gidm sét nén sb lugng thi nghiém khdng doi
hoi nhiéu nhu loai noron c6 gidm sét. Ngoai ra do nhan dang |a theo viing khéng gian nén sy
nham |4n trong nhan dang la giam dang ké véi loai mang no ron c6 giam sét.

Tuy trong bai b&o nay chua néu hét céac truong hop hu hong caa banh rang ciing nhu cac
bo phan khéc cua bo truyén dong, nhung nd dat nén tang cho viéc chan dodn céc hu hong
khéc, hira hen mot méy hoan chinh cé thé xéc dinh chinh xéc cac hu hong cua mét co ciu
truyén dong nao.
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APPLICATION OF THE UNSUPERVISED NEURAL NETWORK FOR
DIAGONOSING FAULTSIN A SPUR GEAR SYSTEM

Luu Thanh Tung
University of Technology, VNU -HCM

ABSTRACT: In transmission, gearbox with normal teeth is used popularly. Now, fault
detection of gearbox is made by listening to abnormal noise and opening the gearbox to find
the fault. This work takes much time and labour and results are not always exact. In this
paper, vibration signal caused by fault are recorded and transformed into spectrum. The
spectrum is used to train the unsupervised neural network. After the traning is completed, the
unsupervised neural network will recognize the kind of fault which is produced by gearbox.
Resullts of recognition from this method are almost exact when compared with others.
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