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KHAI NIEM VE PHUONG PHAP RANDOM FOREST
TRONG CUQC CACH MANG MACHINE LEARNING VA
PINH HUONG UNG DUNG TRONG LINH VUC VIEN THAM

PHAM MINH HAI®, NGUYEN NGOC QUANG®
Vién Khoa hoc Po dac va Ban do, ?Pai Vién tham Trung wong

Tém tiit

Random forest la mot phwong phép thong ké mé hinh héa bang mdy (machine learning statistic)
dung dae phuc vu cdac muc dich phan loai, tinh hoi quy va cdc nhiém vy khac b(ing cach xay dung
nhiéu cdy quyét dinh (Decision tree).Random Forest cho thdy hiéu qud hon so véi thudt todn phdn
logi thuong dwoc sir dung vi co kha nang tim ra thuoc tinh nao quan trong hon so voi nhitng thugc
tinh khac.Trén thuc té, né con cé thé chi ra rang mét so thudc tinh la khéng cé tac dung trong cdy
quyét dinh. Trong pham vi bai bdo nay, nhém nghién cieu giéi han pham vi trong céng tac khao sdt
tinh khoa hoc cua phwong phap va dinh huong viéc ng dung phwong phap cho cong tac phan logi
danh vién tham cé kiém dinh. Két qud thir nghiém cho thdy kha ndng g dung phwong phdp Random
forest vao trong cong tac phdn logi c¢é kiém dinh anh vién tham la hoan toan khd thi.

1. Gi6i thiéu chung

Dé chiét tach cac thong tin anh vién tham,
viéc tmg dung céac thuat toan c6 kiém dinh nhu
K-Nearest Neighbors (KNN) da tr& nén phd
bién. K-Nearest Neighbors phuong phép dé phan
16p cac dbi tuong du:a vao khoang cach gan nhét
giita dbi tuong can xép 16p (Query pomt) va tat
ca cac ddi tuong trong cic bd mau (Training
Data). Tuy nhién hién nay, cac nha nghién ctru
d3 va dang phat trién nhiéu thuét toan méi, phirc
tap, manh mé& va hiéu qua hon. Mgt trong nhiing
phuong phap dé la Random Forest. Pay 1a mot
mot cudc cach mang trong cong ngh¢ md hinh
héa bing may (Machine Learning). Random
Forest chi phtrc tap hon mot chut so véi k-near-
est neighbors, nhung né hiéu qua hon néu xét
trén hiéu ning tinh todn ciia may tinh cho két
quad chinh xac hon so v6i k-nearest neighbors.

2. Khai niém phwong phap

2.1. Dinh nghia

Random forest 13 mot phuong phéap théng ké
mo hinh héa bang may (machine learning statis-

tic) ding dé phuc vu cac muc dich phan loai, tinh
hoi quy va cac nhiém vu khac bang cach xay

dung nhiéu cdy quyét dinh (Decision tree) Mot
ciy quyét dinh 1a mot cach don gian dé biéu dién
mot giao thuc (Protocol). Noi cach khac, cay
quyét dinh biéu dién mot ké hoach, tra 101 cau
hoi phai 1am gi trong mot hoan canh nhat dinh.
Mdi Node cua cay s€ la cac thudc tinh, va cac
nhanh la gid tri lya chon cia thudce tinh do. Bﬁng
cach di theo cac gia tri thudc tinh trén cay, cay
quyét dinh s& cho ta biét gia tri du doan. Nhém
thuat toan cay quyét dinh ¢6 mot diém manh d6
1a c6 thé s dung cho ca bai toan Phan loai
(Classification) va HOi quy (Regression).
Random Forest c6 kha nang tim ra thudc tinh
nao quan trong hon so véi nhiing thudc tinh
khéc. Trén thuc té, n6 con co thé chira réng mot
s6 thudc tinh 1a khong c6 tic dung trong ciy
quyét dinh. (Xem hinh 1)

Tu hmh 1 chung ta thay rang Random Forest
duogc céu thanh boi mot sb cay quyét dinh. Cac
cdy nay cung nhan dau vao la dbi tuong x va dua
ra quyét dinh vé& danh muc thuoc tinh (Attribute
category) cua x. Cac quyet dinh nay se duoc
tong hop lai 14y trung binh dé chon ra quyét dinh
cuoi cung.
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Hinh 1: So do biéu dién cdc cay quyét dinh
trong phwong phap random forest

2.2. M6 ta phwong phdp random forest

2.2.1. Lira chon cdy quyét dinh (decision tree
learning)

Cay quyét dinh 1a mot phuong phap phd bién
cho cac nhiém vu mo hinh hoéa bing may
(machine learning). Cac cdy quyét dinh dugc lya
chon véi cac tiéu chi phit hop dé dap ung cac yéu
cau nhiém vu phuc vu khai thac dir ligu. Cac cay
quyét dinh dugc thiét ké voi xu hudng nhan biét
dugc ca nhitng yéu té bat thuong: phii hop véi
cdc mau c6 d6 1éch nho nhung phuong sai 16n.

2.2.2. Thudt todn mé hinh bdang mdy

Thuat toan 1dy mau cho phuong phap random
forest img dung cho cac phuong phap sur dung
thuat toan rno ta thong ké dé udc lugng sb luong
tr mot mau dir liéu (bagging). Vi du nhu mot
mot tdp mau X = x, ..., X, v6i cac cau tra 161 Y
=Y -
mot mau ngau nhién tir b mau phu hop véi cay
quyét dinh:

o> Yo léy gia tri trung binh (B lﬁn), chon

Lapb=1,... B

n mau tur gia tri toa do (X, Y); goi 1a (X, Yp);
16p dit liéu hay két qua hoi quy fy, cua bién Xp

Sau khi 14y mau, cac phép tinh toan cho cac
mau la an s6 x’ c6 thé dugc thuc hi¢n bang cach
lﬁy trung binh céc gia tri ndi suy tu tat ca cac cay
h01 quy rleng 1¢ cuia bién x’ hoic lay gia tri tir da
s6 clia cac mau trong cdy quyét dinh:

1
f= Ebz A"

Phuong phap théng ké nay udc luong mot gia
trj trung binh tir s6 lwong mau dir liéu. Chung ta
can rat nhiéu mau tir tap dit liéu, tinh gia tri trung
binh. Sau d6, tinh trung binh tat ca cac gia tri
trung binh cua cac tap dir li€u trong cac cay
quyét dinh thanh phan dé tinh toan duoc tot hon
gia trj trung binh that. Két qua dan dén hiéu sut
mo hinh duoc tinh toan s& tot hon vi nd 1am giam
phuong sai cia mo6 hinh, ma khong lam tang do
léch. Pidu nay c6 nghia 1a khi thiét ké nhiéu cay
quyét dinh trong mot tap cac mau duoc lay sé&
dua ra sy trong quan tot hon cua cac cdy quyét
dinh v&1 nhau.

2.2.3. Tir thudt todn mé hinh bang mdy dén
Random forest

Cac budc 2.2.1 va 2.2.2 d@ md ta cach thuc
hién thuat toan théng ké dé ude lugng gia tri
trung binh tir s6 lwgng cac cay quyét dinh cta tap
mau dit liéu (bagging). Phuong phap random
forest khac co ban so v6i phuong phép thong ké
trén la ching st dung thudt toan xu ly theo cac
ciy quyét dinh (tree learning algorithm). Tai mdi
phan tr ¢ trong quy trinh nay dugc gan ngiu
nhién cac tap con thudc tinh cia cic mau. Ly do
thuc hién quy trinh nay 1a sy twong quan cua cac
ciy quyét dinh thanh phan trong mot thuat toan
thong ké dé wdc luong gia tri trung binh tir s6
luong cac cay quyét dinh thong thuong: néu mot
hodac mot vai thudc tinhla cac yéu td6 du bao
manh cho bién dau ra, cac tinh nang nay s€ duogc
chon trong nhiéu cay B, chung sé& trd nén tuong
quan.

Random forest c¢6 thé sip xép su quan trong
clia cc bién trong cac bai toan phéan loai hay hoi
quy. Cac phuong phap sap xép co thé dugc mo
ta trong cac nghién ctru cua Breiman. Budc dau
tién dé xac dinh cac bién quan trong trong 1 tap
dir li¢u 1a 1am phu hgp phuong phép random for-
est voi tap du lidu:

D, = {(X,, Y} voii =1

Trong qué trinh ndy, cac 16i du bao xay ra
(out-of-bag error) tai mdi diém xir ly dugc ghi lai
va tinh gia tri trung binh. D¢ xac dinh dugc tinh
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quan trong ctia dbi tugng thi i sau khi 1ay mau,
cac gia tri cua mau i duoc hoan vi trong tap mau
va cac 16i du bao dugc tinh toan lai trong tap dir
liéu. PO quan trong cua doi tuong dugc tinh
bang diém, cac diém duogc tinh toan bang cach
lay trung binh ctia d6 chénh 1éch gitra cac 16i dy
béo trude va sau khi hoan vi. Cac dbi tuong co
gia tri 16n duoc xép quan trong hon cac diém co
gia tri nho.
3. Gi6i thiéu mgt s6 ing dung

Nhu da trinh bay ¢ trén, phuong phap ran-
dom forest c6 thé tmg dung ca trong phén loai
13n hoi quy, c6 thé thuc thi voi sé lugng 16n cac
dac trung cua doi tuong va that sy hiru ich trong
viéc du bao danh gia cac bién duoc xem 12 quan
trong trong tap dir liéu dua vao md hinh. Dudi
day la mot tht nghi€ém thuc tién, ung dung
phuong phap phan loai KNN va random forest.
Bai todn tim va phat hién cac nhom khach hang
tiém nang sir dung xe 6 t6 dé gitp cho viée tuong
mai hoa san pham duoc tap trung vao ding dbi
tugng c6 nhu cau nham ting tdi da hiéu qua ban
hang va giam thiéu lang phi vé mit chi phi ciing
nhu thoi gian danh cho viéc quang cao. Dé thuc
hién, tac gia st dung thu vién Scikit-Learn (scik-
it-learn.org) va ngon ngir 1dp trinh Python.

Vé dit liéu

Thir nghiém nay st dung dir liéu tir ngudn
superdatascience.com, ddy 1a dir lidu thong ké
(dang CSV) thu thép thong tin cta khach hang
nham quang cio ban xe da dung. Dir liéu chira
cic thong tin vé ID (User ID), Gidi tinh
(Gender), Do tudi (Age), Mirc lwong udc tinh
theo ndm (EstimatedSalary) va kha nang Mua
(Purchased) cua 400 nguoi 6 My.
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Hinh 2: Minh hoa vé dir liéu khachhang duwoc
phdn chia theo gioi tinh
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Hinh 3: Minh hoa vé dit liéu khdch hang diroc
phan chia kha nang mua hang
Phuwong phap phan logi

Phéan loai theo KNN va random forest dwoc
su dung tur thu vién Scikit-Learn thong qua ngoén
ngtr 1ap trinh Python. V&1 KNN dit li¢u dugc dua
vao mo hinh véi 03 truong thong tin vé Do tudi,
Mtc luong, va Kha nang mua.

Trong d6 tép dir liéu mau (Training data) va
dit liéu kiém tra (Test data) dugc lya chon véi ti
1& voi thir tu 1an luot 14 75:25, nghia la s& c6 300
cho dit liéu mau va 100 cho dir liéu kiém tra. Vi
truong thong tin vé do tudi va muac thu nhap co
su chénh 1éch vé& mat gia tri qua 16n nén s€ phai
quy dbi gié tri theo ti 1& phu hop théng qua ham
StandardScaler.

Phuong phap phan loai KNN st dung mo
hinh KNeighborsClassifier voi tham s n_neigh-
bors =5, kiéu “Minkowski” v&i p=2 phu hop véi
trj do Euclidean tiéu chuan).

Vé phuong phap phan loai random forest,
khau chuan bj va tién xir Iy dit liéu giéng phuorng
phap KNN, gia tri dir liéu déu duogc quy ddi theo
ti 1& tiéu chuan. O day, phuong phap s dung
ham do chat luong chia nhanh cay quyét dinh 1a
“Entropy” nham ting luong thong tin chinh xéac
va lya chon s cdy tham gia chay mé hinh 14 50
ciy, & 46 mdi 16p duge phan ra s& co sy tong hop
tir 50 cay dé chon ra 16p chiém da s6 1a két qua
cubi cung.

Két qua va ban lugn

Tir phan tich tap dir liéu nay & hinh 4 c6 thé
thdy c6 mot xu thé mua xe 6 to & do tudi 45 tro
ra voi thu nhap trai dai tir can dudi (~20,0008)
dén can trén (~140,0008), c6 thé vi day la doi
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tuong da co gia dinh va ca nha thuong c6 nhiing
chuyén di xa,...nén Iya chon dong xe tién loi phu
hop, va mot xu hudng khac 1a gidi tré & do tudi
tir 28 ¢6 thu nhap tir can gitra trd 1én (~70,0008)
c6 thé chon nhimg dong xe 6 t6 dit. Bé viéc
cong tac thuong mai héa san pham tip trung
dung ddi tuong va ting hiéu qua ban hang can
phai phan loai dir li¢u c6 dd chinh xac cao. Dudi
day 1a két qua phan loai theo KNN va random
forest.

Hinh 4: Két qua phan logi sirc mua 6 t6 theo dg
tuoi va muec lwong dwoc thuc hién boi phuong
phap random forest

O thir nghiém nay c6 thé thay rd két qua uu
viét ma phuong phap random forest mang lai voi
viéc phan loai gan nhu chinh xac tuyét d6i dbi
v6i 16p khong mua véi sai s6 5%. C6 thé thay so
voi KNN thi phuong phap random forest mang
lai két qua twong ddi 4n tuong va rd rang.

Véi dic diém st dung céac cay quyét dinh véi
nhiéu mau duoc lya chon, gia tri cudi cung dugc
dua ra sau khi xem xét gia tri trung binh cua céc
gia trj trung binh trong cac cay quyét dinh thanh
phan da tao ra san pham phén loai c6 d6 chinh
X4c cao.

V6i kha niang thyc téma phuong phap phan
loai hoc may noéi chungmang lai, viéc nghién
ctru thtr nghiém Ung dung phuong phéap random
forest trong linh vyre vién thim ma cu thé 1a phan

loai anh 14 hoan toan c6 thé ap dung dugc. Cong
viéc ndy can dugc quan tdm va thuc day trién
khai thyc té nhanh dé nang cao hiéu qua trong
viéc phan tach chinh xéc cac ddi tuong trén anh
vién thim nham tao ra nhiéu thong tin ciing nhu
san pham gi tri gia ting co ¥ nghia véi kinh té-
xa hoi.

4. Pinh hwéng @ng dung trong linh vue
vién tham

Pé dinh huéng st dung thuat toan phuc vu
cong tac phan loai hoc may (machine learmng)
cho anh vién tham, nhém nghién ctru da tién
hanh khao sat ung dung thu vién dé chay bai
toan phan loai random forest. Cong tac khao sat
cho thiy phuong phap Random forest dugc thiét
ké trong bo cong cu scikit-learn. Pay 14 thu vién
mg dung hoc may dugc phat trién sir dung cho
ngon ngilt 1ap trinh Python, dugc st dung trong
nhiéu muc dich phan loai giai doan dir liéu, trong
do xur ly anh cling dugc ap dung.

Trong linh vyc xr 1y anh c6 thé str dung bo
thu vién hd trg nhu GDAL, OpenCV,... thong
qua nén tang tmg dung ndi tiéng Anaconda véi
mat s6 trinh bién dich Python pho bién hién nay
nhu Jupyter Notebook, Spyder... Chuc nang
cling nhu d6 tuy bién cua cac trinh bién dich nay
rit rong bao gém: 1am sach dit lidu va chuyén
d6i, mo6 phong dir liéu, mé hinh théng ké, xt 1y,
phan tich dir liéu.v.v.

Hinh 5: Minh hoa Jupiter Notebook

O pham vi nghién ciru nay, nhém thuc hién
da sir dung trinh bién dich Jupyter Notebook dé
thuc nghiém nhép dir liéu dau vao, danh gia tép
“training data” va dua vao mo hinh phan loai hoc
may RF st dung thu vién Sklearn.
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Hinh 6: Minh hoa nhdp thu vién va dataset dau
vao

Minh hoa d4nh gi4 tép mau, gan nhan va lya
chon s6 16p can phan loai:

& _sasples = (rol > 0).ssm()

t - torman (men_samples] )
2 |
labuls = np.urigee(colfred > 0])
riat «tormat {n=label

Minh hoa dua vao mo6 hinh phan loai hoc may
RF.

Viée thur nghiém chay cac tap di liéu anh dau
vao, danh gia x4c dinh tép mau va gan nhin 16p
dir lidu can phén loai di dwoc thyuc hién. Viéc bd
sung cac tép mau va dé chay ra két qua bang mo
hinh phan loai hoc may anh vién tham theo
phuong phap RF hién tiép tuc duoc thuc hién,
kém voi danh gia kiém ching s& hira hen mang
lai sy chinh xac va hi€u qua trong trng dung phuc
vu muc tiéu phat trién kinh té-xa hoi.

Két luan

Hién nay c6 rat nhiéu nghién ciru vé tng

Summary

dung vién tham trong giam sat va quan ly tai
nguyén thi€n nhién va moi truong. Tuy nhién
hién nay, cic phuong phap phéan loai truyén
théng van dang duoc st dung rong rai. Trong
ting truong hop cu thé, cac san pham cia céac
phuong phap phén loai truyén théng c6 do chinh
x4c chua cao do bi anh hudéng van dé& nhiéu
diém anh (Pham Minh Hai, 2016). Qua cong tac
nghién ctru khao sat cho thdy, viéc nghién ciru
ung dung phuong phap Randon Forest trong
phan loai hoc may cho anh vién tham hoan toan
kha thi va du bao s¢ dem mot phuong phap
tuong d6i méi va mang lai do chinh xé4c cao véi
chi phi thip hon véi cac phuong phap phan loai
c6 kiém dinh truyén théng trong phan mém
thwong mai dang st dung. Trong bai béo tiép
theo, nhom nghién ctru s& trinh bay cu thé tung
dung phuong phap random forest trong cong tac
phan loai hoc may ap dung cho anh v¢ tinh c6 do
phan giai vira va nho.OQ
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An introduction of Random forest in the machine learning revolution and the application

in satellite image classification
Pham Minh Hdai, Nguyen Ngoc Quang

Random forest is a machine learning statistic method for satellite image classfication, regression
by using multiple decision trees. Random Forest shows that it is more efficient than the commonly
image classificaton methods because it is possible to find which attributes are more important than
others in the decision tree. In fact, it may also indicate that some attributes are ineffective. The main
objective of this manuscript isto investigate the method and direct the methodto apply insatellite

image classification.O
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