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Tém tit:

Trong bai bdo ky truée, tic gia da trinh bay mot so khdi niém co ban vé mang
no ron sinh hoc va mang no ron nhan tgo, co ché hoat dong, hinh thirc hudn luyén va
cdc chirc nang co ban cua mang no ron nhan tgo. Trong bai bao nay, tdac gia sé trinh
bay vé mét sé6 ham s6 va tham s6 cot 16i dwoc sir dung trong mang no ron nhan tao.
Phirong phdp trinh bay sé giiip déc gia méi lam quen véi linh viee ndy dan tiép cdn voi
nhitng kién thirc co ban d@é bdt dau vao céng tac hudn luyén mang va iing dung vao
cdc linh vuc quan tam cua minh trong nganh tai nguyén va moi truong.

Tir khod: Todn tir XOR, gradient, gradient descent, moment, quy tdc delta.

1. Phép toan thao tac bit XOR

Khi bat ddu hoc mdt ngdn ngit mdi, trong bai dau tién ta thuong hoc
nhitng cdu chao hoi. P6i véi mang no ron nhan tao cling vdy, qua trinh huan
luyén mang bt du tir toan tir thao tac bit (XOR).

Phép toan thao tac bit XOR lay hai diy bit co cing d6 dai va thuc hién
phép toan logic bao ham XOR trén mdi cip bit twong tmg. Két qua & mdi vi tri
1a 1 chi khi bit dau tién 13 1 hodc néu chi khi bit tht hai 1a 1, nhung s& 13 0 néu
ca hai 12 0 hodc ca hai 1a 1. O déy ta thuc hién phép so sanh hai bit, két qua 1a 1

néu hai bit khac nhau va 13 0 néu hai bit giéng nhau.

Bang chan tri cho XOR:
a b aXORDb
0 0 0
0 | 1
| 0 1
1 | 0
2. Gradien va gradient descent

Gradient 1a mot véc to xac dinh do cong cua do doc va chi ra huéng cua

n6 d6i véi bat ky diém nao trén mot bé mit hodc do thi (hinh 1, mau do).



Gradient descent 13 phuong phap tim cyc tri (cuc tiéu hoic cuc dai) cla
ham s6 nhod chuyén dong cua gradient doc theo db thi.

Xét @6 thi ham sd (hinh 1), truc hoanh 1 gia tri trong s6 w ctia no ron, truc
tung 14 sai s6 Err gdy ra boi trong s trén. Nhu vay, do thi ham s6 J(w), dugc goi
14 ham maét mat, 13 sy phu thudc gifra sai ) (Err) va trong $6 (w) duogc chon.
Trén d6 thi ton tai cac diém cuc tiéu (goi la local minimum), trong do ton tai
diém ma tai d6 ham sb dat gia tri nho nhat (goi 1a global minimum). Global
minimum 1a mot truong hop dac biét ctia local minimum. Chung ta quan tam

dén global minimum, tirc 12 diém (w,, e,).
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Hinh 1. Gradient descent
Nhu ta da biét, gia tri cuc tri cia ham so tai cac diém c6 dao ham bang 0.

DP6i véi global minimum, ta ¢c6 dao ham (hay gradient) J’(w,) = 0 va J(w,) <
J(w) voi moi w. Gradient chuyén dong doc theo d6 thi tir diém xudt phat w, theo
tirng budc véi téc dp a (di véi mang no ron, goi 1a toc d6 huan luyén). Néu toc
do cham, s& mat nhiéu thoi gia dé huin luyén mang, néu toc do qué 16n, s€ xay
ra truong hop bo qua diém can quan tim 1a w,, nhu hinh 2.
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Hinh 2. Gradient descent voi toc do qua lon.

Nguyén tic dé xac dinh gia sb hiéu chinh trong sé w nhu sau:
- Cho mot diém khai tao w = w,.
- Xéc dinh gradient Grad, = J’(w;), trinh bay sau diy & muc quy tic delta.
- Gia sb hiéu chinh trong sé w xac dinh theo cong thirc:

AW, iy = Wiy - i = - a.Grad,, (D
trong d6, k — budc chuyén dong cua gradient. O day ddu am (-) 1a thé hién
gradient di vé& hudng cuc tiéu (chir khong phai cuc dai).
3. Moment (momentum)

Trén duong chuyén dong, gradient gap local minimum tai diém (wy, e)),
chua phai 1a diém chung ta quan tdim. Pé vuot qua diém ndy, gradient can
moment § nhu 1a mot lyc day. S& xay ra mot s6 truong hop néu khéng chon

ding gia tri moment nhu hinh 3.

Khong co moment | Moment qua nho | Moment dung Moment qua lon
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Hinh 3. Gradient descent voi cac truong hop moment.
Tai diém (wy, e;) & hinh 1, ta c6 J'(w,) = 0, chua dat dugc két qua mong
mudn (khong phai global minimum).
Str dung moment, cong thure (1) c6 dang:
Awy o1 = Wiy - we = - a.Grad, + f.Aw, 4, (2)
trong d6, Aw,., , — 1a gia s6 hiéu chinh lan trudc.

4. Quy tic delta (delta rule)




Quy tac delta duoc str dung trong gradient descent dé xac dinh gia s6 hi¢u
chinh trong so6, hudng dén gia tri cuc ti€u cia sai sO huan luyén mang no ron.

Xéthainoronivaj.
i: Wy :j

Goi dau ra ctia no ron i 1a O,, khi d6 dau vao cta no ronj 1a I, = O,.w,.
Ham sai s6 binh phuong c¢6 dang [1]:
J(Wij) = (Vj - Q/’)z/za (3)
trong do, y; — la myc tiéu dau ra va O,—1la dau ra thuc té ctia no ron ;.
Ta co: O; = F(I)) = F(O,.wy),
trong do, F - 1a ham kich hoat.
Xéc dinh dao ham (1a gradient ctia khép ndi giira hai no ron) J (wy):

oJw;)  dJ(wy) 00; dl,

= Grad; , (4)
ow;, 00, dl, ow;
trong do:
a, 9 (0.wy)
= =0;; (5)
ow; ow;
Ky hi¢u delta (O) cua no ron j:
aJ(wy) 90; aJ(wy)
O = : = . F (). (6)
20, dI; 20,
Khi d6: J'(w;) =9;. 0, . (7)
Néu ham kich hoat F 13 ham sigmoid, ta c6 [1]:
F°(I) = F(L)(1 - F(1)) = 0,(1- O)). ®)
Néu j 1 no ron 16p ra, tir cong thirc (3), ta co:
oJ(wy)
= 0,y ©)
an J J
Nhu vay, 6, =(0;-,.0.(1- O)). (10)



Péi véi truong hop j 14 no ron cua 16p an. Goi L - 1a s6 no ron cua 16p ké
tiép no ron j — 16p gan hon vai 16p ra cia mang. Delta ciia no ron j xac dinh theo
cong thuc [2]:

L L
O, =F(I).Z(3, . wy) = 0,.(1- 0).2(d, . wy), (11)

=1 =1
trong d6, &, — 1a delta cta no ron / trong 16p no ron ké tiép no ron j, w, —la

trong s6 ctia khdp ndi gitra hai no ron j va /.

Trong cac bai bao tiép theo, tic gia s& gidi thiéu chi tiét cac thuat toan
huan luyén mang no ron nhan tao cung véi cac vi du cu thé, sau d6 1a cac thuét
toan ng dung mang no ron nhan tao dé giai quyét mot sd bai toan trong nganh

tai nguy€n va moi truong.



