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Thudt todn K-means va k-NN (k - Nearest Neighbor) la hai thudt todn rdt
phd bién trong khai pha dir liéu. K-means la thudt todn phan cum thudc
nhém phan logi khong gidm sdt, véiy tu'o'ng nhém déi twong vao k cum véi
trong tdm ctia moi cum thay doi sau moi lan Iap k-NN la thudt todn phdn
loai thuéc nhém phan logi c6 gidm sdt, thudt todn sé tinh todn khoang cdch
tir doi tuong dén tdm cdc cum, tim gid tri khodng cdch nh6 nhdt va gdan déi
twong vao IO’p twong u’ng Bai bdo tdp trung vao nghién ctru u’ng dung cua
hai thudt todn K-means va k-NN vao bai todn phan logi dam may diém Lidar

- di¥ liéu vién thdm c6 do chinh cao va s6 lwong diém turong doi lon. Véi by
dir liéu thir nghiém la 485 diém dwoc do tai Nghé An, két qud phan logi dwa
trén gla tri dé cao cta diém cho thay gid tri I6i khi phdn logi véi hai thudt
todn vén con chiém ti 1é khd cao véi thudt todn K-means (31,5%) va thudt
todn k-NN la 48.4%.

© 2017 Trudng Pai hoc Mo - Pia chit. Tat ca cac quyén dugc bao dam.

1. Mé& dau

phong tac dong ctia bao, tao mo hinh 3 chiéu thanh
pho 4o, m6 phdng thiét hai cia dong dat, khai

Lidar 13 cong nghé vién tham méi, cht dong,
str dung cac loai tia laser dé khao sat ddi twong tir
xa. Dit liéu thu dwoc ctia hé théng 1a tip hop dam
may diém phan xa 3 chiéu cla tia laser tir doi
twong dwoc khao sat. Hién nay, cong nghé Lidar
dang dwoc ng dung rong rai trong viéc: khao sat
dia hinh va lap ban do, danh gia san lwgng go trong
1am nghiép, 1ap ban d6 ngip Ung, dia hinh day
bién, cic tuyén truyén tai, ban do giao théng, mang
dién thoai di dong, m6 phdng mo hinh do thi ... va
c6 tiém ndng trong nhiéu rng dung khac nhu: mo

*Tdc giad lién hé
E-mail: nguyenphuong85.nb@gmail.com

khoang, mdi truedng ...

Hé thong Lidar 1a mét hé théng tich hop tir 3
thanh phan chinh: hé thong thiét bi laser, hé thong
dinh vi vé tinh GNSS va hé thong dao hang quan
tinh INS. & mbi thoi diém phat xung laser, hé
thong dinh vi vé tinh GNSS sé xac dinh vi tri khong
gian cta diém phat, va hé thong dao hang quan
tinh sé xac dinh cac géc dinh hwéng trong khong
gian cua tia quét. Mot tin hiéu phat di, sé c6 mot
hay nhiéu tin hiéu phan xa. Két qua cudi cung sé ¢
dwoc ddm may diém. D€ st dung cic ddm may
diém cho muc dich thanh 1ap mé hinh s dd cao
(DEM), md hinh s6 dia hinh (DTM) hay mo hinh s6
bé mat (DSM), phai tién hanh



Nguyén Thi Horu Phwong/Tap chi Khoa hoc Ky thudt M6 - Pia chdt 58(5), 84-94 85
Liua chon K
Khéng c6 diém
thoa man
| Ii " Kétthic
Hinh 1. M6 td thudt todn K-means.
. Ganméi | » Nhin e
. 1] diém vio K '1 . ) ' r 1]
: ] loptrong | 1 J 4 dang ja -
: tim + B trong i [
' N [ 3 I J N # 1]
. fuong . Il | tam ey xj
| dmg | EENAN NN
; : > . <
' X ) I " ~$
" .
) _ Giin 1ai diém dura trén
Gan la1 khodng céch nhé nhét
Véi k=2, chon k dbi
twong o 13 cum L4
trong tim khén tao *T Nhén dang - |
17 cum trong :
T :u" Il" tﬁlﬂ m&l r
s HHA i
s / b s
: i N -
. ;\I < :
. = ;

Hinh 2. Vi du thudt todn K-means.
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phéan loai diém trong ddm may diém d6 (Tran
Pinh Tri, 2013).

Hién nay, c6 nhiéu thuét toan phan loai ddm
may diém dwoc st dung; védi tirng thuét todn, cac
hang cung cap thiét bi da xdy dwng phan mém kem
theo trong mét chu trinh s dung da dwoc bao
mét. D€ c6 thé phat huy hiéu qua cua cong nghé
Lidar trong cong tac tric dia - ban do, thi viéc hiéu
biét sAu sic vé cong nghé va phat trién duogc cac
thuit todn phan loai diém dir liéu Lidar déng vai
tro quan trong (Tran Dinh Tri, 2013).

Trén thé gidi, viéc phan loai dit liéu Lidar dé
tir d6 trich xuit ra dwoc cac doi twong phuc vu
trong cong tac xay dung ban do va nhiéu linh vuc
khéc ctia doi séng xa hoi da kha phé bién. Trong
cac nghién ctru (Borja Rodriguez - Cuenca et al.,
2015) (K.Rumkis et al, 2014) (Kun Zhang et al,,
2015) (Yu-chuan Chang et al., 2008) (Zhugiang Li
atel,, 2016) da st dung cac thuit toan phan loai dé
tién hanh phan loai ddm may diém Lidar, tir d6
thanh 1ap DTM, DSM, DEM va da cé nhitng thanh
cong nhat dinh.

Tai Viét Nam, viéc phan loai dit liéu Lidar chu
yéu dwoc tién hanh thd céng, hdu nhu chwa cé
cong trinh nghién ciru cu thé nao dé cip dén bai
toan phan loai ddm may diém Lidar. Nghién ctru
cda Tran Pinh Luat (Tran DPinh Luit, va nnk, 2015)
da c6 mét s6 két qua thue nghiém ban dau, véi dia
hinh tai cac khu vuc ddo Hon D4u, khu vue Viing
Tau, Can Gidr va cac khu vuec clra song & Pong bang
song Ctru Long, két qua quét Lidar va thanh lap

Input: D lidu LIDAR
Output: B di¥ liéu sau phan loai
Procedure
1. Initial: Chon s& cum dugc khdi tao, s8 I0p c&n phin loain
If (k= n), thudt toan két thac
Elself (k = n), thi chon k ngdu nhién, tinh toédn trong tdm cla cac cum

vi¥a tao
2. While(1)

DEM la kha quan. Nghién ctru cta tac gia Lwong
Chinh Ké (Lwong Chinh K&, 2005) va Tran Dirc
Phu (Tran DPirc Phu, 2010) da dé cip dén viéc st
dung dir liéu Lidar dé phuc vu cho nhiéu linh vuc
khac nhau. Tuy nhién, nhitng nghién ctru nay chi
st dung dir liéu Lidar sau khi da dwoc phan loai,
stt dung md hinh DEM c6 sén.

Khai pha dit liéu véi cac ki thuat va thuat toan
phéan loai dang dan dwoc st dung twong doi pho
bién khi nhitng tri thirc con ngudi cin khai pha tir
nhitng dit liéu thu dwoc tré nén can thiét. Voi
nhirng han ché tir cich thwc hién va phwong phap
phén loai ddm may diém Lidar tai Viét Nam, t6i da
tién hanh nghién ctru str dung thuét todn K-means
va k-NN trong bai toan phan loai ddm miy diém
Lidar nhdm tim ra phwong phap phét huy hiéu
qua clia cong nghé Lidar trong coéng tac tric dia -
ban do.

2. Thuit toan K-means trong phan loai

Thuat todn K-means la tim phwong phap
phan nhém cac doi twong (objects) da cho vao K
cum (K1a sé cac cum dworc xac dinh trwde, K > 0)
sao cho tong binh phwong khoang cach gitra cac
d6i twong dén tAm nhém 1a nho nhat. Thut toan
K-means dwoc mo ta trén hinh 1 va hinh 2.

Thudt todan K-means trong bai todn phdn
logi dir liéu:

Trong bai toan phan loai dir liéu, thudt toan K-
means dwoc trién khai theo cic buéc nhw sau

Tinh todn khoang cach cla cac di€m d&n trong tim cia cum dg(x, k)
Tim cac nhom diém thoa man d; = d..(x,k), G

If (diy=d)

Cép nhat cac cum mdi

Tinh todn lai trong tdm cia cic cum mdi

Else

If (k= n) hodc d.y=d,

K&t thic 13p

3. V&I k thu duge sau qua trinh 13p, gan tén thudc tinh vdi k;

4, K&t thuc thuét todn

Hinh 3. Pseudo code ctia thudt todn
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(Alex Berson et al., 2005):

Bwérc 1: chon K cum trong tam khéi tao, z;, 72,
Z3 oy Zn, VOIO <K <n

Buéc 2: phan phdi mAu trong K-means. Mau
thuong dwgc gan véoi cum trung tim gan nhat theo
cong thirc: x € Si(n) néu [x - zi(n)| < [x - zi(n)] v&i
j=1,2,3 .., ki #j; S(n)1abd miu cla trong tAm
zi(n), trong d6 n chi s6 bwdc 1ap cda bai toan.

Buéc 3: tinh toan trong tAm cum méi tir mdi
cum Sj(n). Tim gia tri mé&i cho moi z. Trong tAm
cum méi, zi(n+1) sé la gia tri trung binh ctia cac
diém trong Sj(n) nhu:

zj(n+1) = %ersi(n) x

Trong do6 ¢;1a tip diém thudc vé cum thi i.

Bwérc 4: so sanh zi(n) va zi(n+1) v&i moi i.

Tinh todn khodng cach gitta mdi cip diém
trong mdi 1an 13p lién tiép:

a. Néu khéng c6 su thay d6i dang ké, két thic
phwong phap, mdt vai tiéu chi cho két thic nhu:

+ Néu [zi(n+1) - zi(n)| < T véi moi i

+ Néu Z;‘ﬂlzi (n+1) — z; (n)| < T véimoi

b. Néu khéng thi tiép tuc lap cac lan ldp tiép
theo tir bwére 2.

# O bdw ddm
rdy didm
dimh dang als

MNhap dir ligu

# Cic thasdhe tink

LU'B Ehl?ﬂ dc dwror chen

thudc tinh

theo cir [y
cin iy

Trong thuit toan K-means viéc chon dworc gia
tri k sé c6 thé gitp ting toc dwoc thuit toan, téi wu
va cai tién thuit toan tot hon. C6 nhiéu phwong
phap dé co thé lwa chon dworc gia tri k nhuw str dung
y kién ctia chuyén gia, thir mo hinh véi cic gia tri
ctiak va tir d6 chon k t6t nhat hay str dung kj thuét
CV (Cross - Validation), ....

3. Thuat toan k-NN trong phan loai

k-NN la phwong phap dé phan lép cac déi
twong dwa vao khodng cich gin nhat gitra doi
twong can phan 1ép va tat ca cac déi twong trong
dir liéu huin luyén. Phuwong phap k-NN sé tim K
diém trong b dir liéu huin luyén ma gin véi diém
can phan l&p nhit. Sau dé, diém nay sé dwoc gan
vao 16p ma da s6 lang giéng cta nd thudc vé. K 1a
s0 nguyén dwong dwoc xac dinh trudc khi thuc
hién thuit toan. Ki thuit phan loai str dung KNN dé
gan 1ép cho déi twong Z; dwoc thwe hién nhu sau
(M.Ranageri, 2010):

o0 Cho X1a tip dirliéu huin luyén véi nhan 16p
la ¢, tap X duoc ki hiéu X = {(x, ¢)}, Z1a bo dit liéu
can gan lép, r 1a khoang cach hinh hoc, C 1a tip
nhan cua lép.

o Tinh toan khoadng cach gitra diém Z; dén X; ki
hiéu 1a R(Z; X))

# Sir dung thudt
todin Kemeans
trong phin
leai

Hinh 4. Quy trinh phdn loai ddm mdy diém Lidar ctia thudt todn K-means
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0 Xac dinh kho&ng cach ngin nhat Ry, va lwa
chon tip Uk(z) 1a tip cia k mau huin luyén gan
nhat véi Z;

0 Gan Z; vao 16p ¢6 nhan la € ma c6 chira
nhitng diém hang x6m gin véi Zi nhat

DPac trung cda ki thudt KNN la xac dinh mot sé
mau hun luyén hodc nguyén miu clia né, day la
phwong phap phan loai cé do chinh xac dwa hoan
toan vao khoang cach. Do d6, n6 la phwong phap
pht hop véi tng dung du doan két qua. Qua trinh
hudn luyén cta phan 16p véi k-NN 1a twong doi
don gian, nhwng qua trinh kiém tra cia k-NN sé
cham hon.

Vi k-NN viéc tinh khoang cach tir diém kiém
tra dén dit liéu huin luyén sé quyét dinh d6 chinh
xac ctia 1ép ma no thudc vé, do d6 qua trinh nay vo
cung quan trong. Céng thirc dé tinh toan khoang
cach hay dwoc dung trong k-NN la:

Cho hai diém X = (x1, x2, .., x2), Y = (y1,y2,...,
yn) trong Khong gian R.. Khodng cach tir mét diém
p dén hai diém X, Y dwoc dinh nghia:

Dy = (Xl lx — yiIHVP (1)

Trong do:

Néu p =1 khoang cach nay la khodng cach
Manhattan

Néu p = 2 day la khoang cach Euclide

Nhip dir [ a a-d .
Pam méy diém LiDAR

Lwa chon
dir hén

Xac dinh
K

Néu p = oo, khodng cach v6 cling dwoc dinh
nghia theo cong thitc
Di = max{[xi - yi[}

4. Phan loai ddm may diém Lidar véi K-means
va k-NN

4.1 Ddc trwng dam mdy diém Lidar

Két qua thu dworc sau khi xt Iy dir liéu khéng
gian Lidar goi 1a dam may diém. Pam may diém
dAu tién la tAp hop cac diém do cao, véi toa dd x, y
cung v&i bo sung cac thudc tinh nhw thoi gian GPS.
Cac ddc trung bé mat dwoc tia laser thu nhan dwoc
sau qua trinh xt 1y, vi du d6 cao mat dat, toa nha,
tan ciy, cAu vuot, va cac doi tweong khac trong sudt
qua trinh quét dwoc tin hiéu laser thu nhan dwoc
tao thanh ddm may diém (Tran Dinh Tri, 2013).

Mot s6 thong s6 ddc trung cia ddm may diém
Lidar:

e Toa do X, Y va do cao Z: dwoc thu nhan dwa
theo hé thdng dinh vi GPS, d6 cao may bay, thoi
gian di chuyén va phan xa tré lai cda tia laser, ...

e S6 lan phan xa (Return): cic chum tia laser
sau khi cham vao céc doi twong nhw tda nha, mat
dat, cot dién thi phan xa (Return) nguoc tré lai va
dwoc bo thu nhan tin hiéu laser thu lai.

* Tapmau T = {t). t. ... 1)}
* Laynhén lépLchotap T
miiu + Diém p; cin phén loai

Tinh khoing
cach di(T;, p;)

Sip xép d; theo
Chon d;
mm

Gan lép

Hinh 5. Quy trinh thwc hién ctia thudt todn.
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» Cwong do xung phan xa (Intensity): khi tia
laser phan xa tré lai né sé mang theo nang lwgng
voi mot cwong d6 nhit dinh. Thong thwong,
cwong do xung phan xa 16n khi tia laser tiép xtc
voi mat dat.

¢ Ngoai ra con cac thudc tinh cda dam may
diém Lidar nhw: s6 phan hoi, goc may bay, thoi
gian GPS, goc quét, hwéng quét ...

4.2 Thudt todn K-means trong phdn logi ddm
mdy diém Lidar

Mobi diém Lidar trong qua trinh phan loai
dwoc gan vao mot 16p dwgc dinh nghia trong qua
trinh phén loai. Cac diém nay c6 thé dwoc phin
vao mét s6 16p nhw: dat trong, thwe vat cao, thuc
vat thap, va nwéc ... Thong thuong, cic ma phan
loai dai dién cho kiéu d6i twong dwoc thu nhan
trong tin hiéu phan hoi. Phan loai ddm may diém
l1a bwéc quan trong trong qua trinh trich xuit
thong tin cta cac 16p nhw tda nha, thye vat, giao
thong va mat nwéc. Thuat toan phan loai str dung
K-means sé& Iwa chon cic diém maiu trong mau
ngau nhién tir toan bd ddm may diém. Phwong
phép phéan loai dwoc thé hién qua so @6 Hinh 3 -
Hinh 4.

89

4.3 Phan logi ddm mdy diém Lidar véi thudt
todn k-NN

Thuét toan k-NN dworc st dung dé phan loai
dam may diém Lidar dwoc thé hién nhw sau:
Input: ddm may diém Lidar P, tip mau T da
dwoc phan loai, pi € P can gan 16p, L 1a nhan 16p
caacuaT
Output: p; da duoc gan l6p
Procedure
Fori=1tondo
Tinh khoang cach d(T;, pi)
Sap xép khoang cach theo thir tw ting dan
End for
L4y k gia tri dau tién trong tip gia tri ngin
nhat
Tim k diém twong trng v&i k gia tri
Ifk,'> k]' i+ ] then
Gan diém p; vao lop i
End.

4.4 Két qua thir nghiém

DE c6 thé danh gia dwoc kha ning phéan loai
dam may diém Lidar cta hai thuit toan K-means
va k-NN, tac gia da thir nghiém phan loai

Neralicn Hislofy
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S0 lrong diem sau phéan loai cua moi nhom

Hinh 6. Két qud phén loqi véik = 5.
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Initial Cluster Centers
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Hinh 7. Két qud phdn loai thudt todn K-means voi k = 7

Case Processing Summanry

I Fercent

Sample Training 235 94 0%

Haoldout 15 5,0%

Walid 250 100,0%
Excluded 235
Total 485

Hinh 8. Két quad xt ly.

v&i bo dir liéu dwoc do tai Nghé An, voi 485
diém thir nghiém, mdi di€ém dwoc thé hién véi 3
thudc tinh (x, y, z), trong d6 thudc tinh dwgc st
dung dé phan loai la z (gia tri do cao cia diém). Hai
thuit toan dwoc chay véi phdn mém SPSS 20 cta
IBM.

e Vi thult todn K-means, viéc lwa chon so
lwong cum thich hop cho mét bo dir liéu nhit dinh
trong thuét toan K-Means sé quyét dinh dén cum
trong qua trinh phan cum. Pay 1a mot qua trinh
khé khin vi két qua ctia qua trinh phin cum do
nguoi st dung quyét dinh. Sw lwa chon chinh xac
K thwong khong o rang, do sw phan bd va quy mo
cuta cac diém trong b dir liéu va do phén giai cia
nguoi dung. D€ c6 thé tim dwoc K phi hop véi bo
dir liéu, thong thwong ngwoi dung sé chay thuat

toan K-Means véi cac gia tri K khac nhau va so
sanh két qua dé lwa chon dwoc K phu hop. DE thir
nghiém v&i bd dir liéu, tic gia dwa ra hai gia tri K
dé tién hanh phanloailaK=5vaK="7.

- Vi lwa chon k = 5, két qua phan loai duoc
thé hién nhw sau:

-Véik =5, qua 10 lan 1dp thuit toan da phan
chia dwoc 332 diém vao 5 cum, c6 153 gia tri 16i
(diém khong dwoc phin vé cum nao). Véi trong
tam cta 5 cum dwoc khéi tao nhw trong hinh 6 -
s6 cum Kkhéi tao, véi 10 1an 13p, trong tAm cta 5
cum dwgrc tinh todn lai nhw trong hinh 6 - tam méi
cia cum. Két qua trong téng s6 332 diém co 2
diém thudc vé cum 1, 2 diém cum 2, 208 diém cum
3,110 diém cum 4 va 10 diém cum 5.

-Voik=7

Khi ting s6 cum 1én 1a 7, gia tri diém khong
dwoc gan vao cum nao khong thay doila 153 diém,
trong tdm cda cum dwoc lwa chon nhw trong Hinh
7 - s6 cum khdi tao, qua s6 lan 13p 1a 10, trong tAm
cta cum dwoc tinh toan lai nhw trong Hinh 7 - tam
m&i cia cum. Két qua c6 12 diém dugc gan vao
cum 1, 8 diém dwoc gan vao cum 2, 179 diém cum
3,99 diém cum 4, 2 diém cum 5, 30 diém cum 6 va
2 diém cum 7.
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Predictor Space

Built Model: 1 selected

redictors, K= 3
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Hinh 9. Lwa chon diém cdn phdn loai

k Nearest Neighbors and Distances

Displayed for Initial Focal Records

MNearest Neighbors

Nearest Distances

Focal Record 5

3 1 2 3

230 332 33

330 1,414 1,414 1,414

Hinh 10. Diém gdn nhdt va khodng cdch gan nhdt cho diém chon.

» Trong khi dé, thuat toan k-NN la thuat toan
phén loai khong str dung két qua hoc tir bd dir liéu
huin luyén ma hoan toan phu thudc vao s6 diém
l4n cin véi diém cin khao sat. Do d6, két qua phan
cum phu thudc vao gia tri K. D& danh gid dwoc anh
hwéng K téi qua trinh phan loai, tac giad lwa chon
gidtriK=3vaK=1.

- Véigia tri K = 3:

Trong téng sd 485 diém dwoc dwa vao phan
loai, chon dworc 250 gia tri hop 1€, loai bo 235 gia
tri. Trong s6 250 diém chip nhan, c6 235 diém
dwoc dwa vao huan luyén, 15 diém dwoc st dung
trong qua trinh kiém tra, danh gia két qua.

Tién hanh lwa chon diém 230 dé dwa vao dw
doan (diém danh diu do trong hinh 9), véi K = 3,

c6 3 diém gan nhit véi diém 230 1a 332, 331 va
330 v&i khodng cach gan nhit cing 1a 1,414.

Khi thay déi gia tri k = 1, két qua phéan loai
thay déi nhw sau:

Khi K = 1, ldc nay diém gan nhit so véi diém
23012 diém 332 va khoang cach gdn nhatla 1,414.

4.5. Bdnh gid két qua

Sau khi thitr nghiém vé&i bo dit liéu trén hai
thuit toan K-means va k-NN, nhin thdy day la hai
thudt toan phan loai dwa hoan toan vao khoang
cach. Cac diém dwoc gan vao cum (1ép) phu thudc
vao khodng cach cta né téi tdm cum
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Predictor Space

Built Model: 1 selected predictors, K= 1

Distance = 1,4142
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Hinh 11. Lwa chon K va diém cdn phan lop.

k Mearest Meighbors and Distances

Displayed for Initial Focal Records

Mearest Neighbors Nearest Distances

Focal Record

1

1

230

332

1,414

Hinh 12. Biém Iwa chon.

(véi K-means) hay téi diém hang x6m gan nhat
v&ind (k-NN). Thuit todn K-means cé su thay doi
ro rang nhat vé sy thay do6i ctia phan b6 cac diém
trong cum va trong tim dworc tinh toan trong moi
cum khi ¢ sw thay d6i ciia s6 cum khéi tao. Sw
thay doi nay dwoc thé hién trong Bang 1.

Tuy nhién, véi ca 2 gia tri k s6 lwong diém 16i
chiém ti1é kha lém 153 /485 diém (31.5%). Do vay,
K-means la thuat toan cé do chinh xac phu thudc
vao qua trinh tinh toan trong tAm ctia cum qua moi
1an lap.

Trong khi lwa chon cum dé gan trong thuét
toan k-NN phu thudc vao s6 diém lan cdn ma

nguwoi dung lwa chon. Khi chon gid tri K=3 ¢6 3
diém dworc lwa chon 1a 332, 331, 330, khi Iwa chon
gia tri K= 114c nay c6 diém 332 dwgc gin trong s6
cao hon so v&i hai diém con dwoc lwa chon 1a diém
hang x6m gin nhit véi diém 230. C6 thé nhin
thiy, két qua ctia thuit toan thay doi khi lwa chon
s0 diém lan cén, qua trinh lwa chon 1ép nao 1a 16p
ma diém du bdo thudc vé phu thudc hoan toan vao
khodng cach ngin nhit va qua trinh lwa chon
diém.

Qua thir nghiém v6i hai thuat toan K-means
va k-NN, tac gia dwa ra Bang 2:
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Bdng 1. Trong tdm va sé diém thay déi khi thay doi s6 cum khéi tao trong K-mea.

Cum Trong tim S6 diém Cum Trong tim | SO diém
1 16,481 2 1 7,913 12
2 12,532 2 2 9,748 8
B 3 5,796 208 B 3 5,923 179
k=5 4 6,767 110 k=7 4 6,672 99
5 9,537 10 5 12,532 2
6 5,053 30
7 16,481 2
Bdng 2. So sdnh két qud thir nghiém K-means va k-NN
STT Tiéu chi K-means k-NN
1 Thudc tinh phan loai Do cao diém Do cao diém
2 Thoi gian chay thudt | - K=5:2s -K=3:9s
toan (gidy) -K=7:5s -K=1:9s
3 Gia tri 16i 153 235

4 biéu kién phan loai

phan loai

Khoang cach giita tdm
ciia cum dén diém can

Khoang cach tir diém cin phéan loai
dén cac diém gan nhit trong bd
huén luyén

5 Gia tri anh hwéng do
chinh x4c

S6 cum khoi tao

Khoang cach tir diém du bao dén
diém gan nhit

6 b6 chinh xac

68.5%

51.6%

5. Kétluian

Thuat toan K-means va k-NN la hai thuat toan
phd bién cta bai todn phan loai dit liéu, hai thuit
to4n nay dé cai dit va thir nghiém. Véi bd dit liéu
thir nghiém 485 diém dwoc do tai Nghé An c6 thé
thay, thuit todn K-means phén loai c6 d6 chinh xac
cao hon véi 68.5% diém chinh x4c, trong khi thuit
toan k-NN 1a 51.6%. Nguyén nhan la do thuat toan
k-NN Iwa chon 16p dé gin diém khéng dwa trén
qua trinh hoc ttr bg dit liéu huan luyén, ma chi khi
nao c6 yéu cau phan loai, thuit toan mai tién hanh
tinh toan khoang cach tir diém du bao dén sé diém
14n cAn ma nguwoi dung lwa chon. Chinh vi thé, dé
c6 thé tang d6 chinh xac cta bai todn, cin phai cai
tién hai thuit toan nay cho phu hop véi dir liéu
dam may diém Lidar.
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ABSTRACT

K-NN and K-means algorithms in Lidar point cloud classification

Phuong Thi Huu Nguyen *,

1 Hanoi University of Mining and Geology, Bac Tu Liem District, Hanoi City, Vietnam.

The k-NN (k - Nearest Neighbor) algorithm is common algorithms for data mining. K-means is a
clustering algorithm belonging to the unsupervised classification, with the idea of grouping objects into k
clusters with the focus of each clustered change after each iteration. k-NN is the supervised classification,
which calculates the distance from the object to the center of the cluster, finds the smallest distance value,
and assigns the object to the corresponding class. This article focuses on the applied research of two K-
means and k-NN algorithms into the Lidar cloud point classification - high accuracy remote sensing data
and large number of points. With a test data set of 485 points measured in Nghe An, the classification result
based on the elevation point value indicates that the error value classified with two algorithms still accounts
for the high K -means (31.5%) and the k-NN algorithm is 48.4%.

Keywords: K-means, k-NN, Lidar, classification.





