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" pointet trong phan 16p di ligu dam may digm 1ipag

0o ‘NGUYéN THI HUU PHUONG
B6 mén Céng nghé phan mém, Khoa Céng nghé théng tin, Pai hoe Mé - p
, D¢ - Dja chat

PointNet la kié:n tric thyc hi¢n phan I6p du liu déam may diém, Day Ia kién try
dupc st dung nhiéu trong hoc méy dé thuc hién gan nhan 6p cho tap hop cac dism
6 toa do (x, ¥, z). Trong bai bao, tac gia su dung PointNet voi kién truc déng nhat
bao gém hai phan chinh: Trich chon dac trung diém va tao ra ban dé dic trun g tuong
(ng. B di ligu hon mot trigu diém dugc dua vao thu nghiém dénh gia két qua cia
mé hinh PointNet trong phan I6p cho két qua dat 90,02%.

pat van dé 28

PointNet la mot kién tric duoc gidi thieu léwn dau
{ién vao nam 2016 bdi nhiing nha khoa hﬂoc 2ya d’al
hoC Standford, My. PointNet cung cap mgt lf’!en trac
1héng nhat cho cac ting dung tif phan loai doi tugng,
phan doan bd phan dén phan tich ngu nghl‘an canh.
Mac du don gian, PointNet ¢6 hiéu quava hl'eu qua
cao. Theo kinh nghiém, né cho thay hiéu suat manh
mé ngang bang hodc tham chi tét hon tra'ng thai
hien dai. V& mat ly thuyét, chung toi cung cép phan
tich hudng t6i sy hidu biét vé nhiing gi mang da hoc
duoc va ly do tai sao mang lai manh mé doi vdi 16
cha di liéu dau vao [1].

P& xU Iy nhiing di liéu dau vao chua dugc sap
x&p, PointNet st dung mét ham ddi xting duy nhat,
t8ng hop t5i da. PointNet tim hiéu mét tap hgp cac
dac trung/tiéu chi t8i uu hoa dé chon cac diém dac
trung hoac nhidu thong tin clia dam may diém va
ma héa Iy do lya chon clia ching. Cac I6p dugc két
néi day dii cudi cung cia mang tong hgp cac gia tri
t6i uu da hoc nay thanh bd mo ta toan cuc cho toan
b6 hinh dang (phan loai hinh dang) hoac dugc sui
dung dé du doan trén mdi nhan diém (phan doan
hinh dang) [1].

D6i tugng lam viéc chinh cta PointNet la nhiing
dam may diém. Cac dam may diém la tap hogp I6n
cac diém do cao 3D, bao gébm x, y va z, cung Vi
cac thubc tinh bé sung, chang han nhu, nhung
khéng gidi han 6: “Dau thai gian GPS”, “cudng do”
- cuong do trd lai clia xung laser tao ra diém LIDAR
va “s6 Ian tra vé” - tbng s6 lan tra vé cho mot xung
nhat dinh. Ngoai ra, vé6i qua trinh x{ Iy hau ky sau
hon, dif liéu LIDAR c6 thé dugc phan b6 thém véi

céac dai RGB (db, luc va lam) - thudng dugc lay tu
hinh &nh dugc thu thap cung lic véi khao sat LIDAR,
cling nhu phan loai diém - trong d6 mbi diém dugc
gan mot phan loai (ma I6p) xéc dinh loai doi tugng
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da phénnxa xung laser [2]. C4c diém LIDAR c6 thé
dugc phan’ loai thanh mét s loai bao gdém dd cao
clia mat dat, cac toa nha, tan riing, cu vugt dudng
cao téc, nudc va bat ky thi gi khac ma chum tia
laser gdp phai trong qua trinh khao sat. Cac 16p
khac nhau dugc xac dinh bang cach sif dung ma sé
nguyén. Dif liéu ddm may diém thudng dudc Iuu trit
& dinh dang tép tiéu chudn ctia nganh - LAS [3].

PointNet 18y di liéu dam may diém thé lam
dau vao, dit liéu nay thudng dugc thu thap tif cam
bién LIDAR. Khdng gidng nhu mang pixel 2D (hinh
anh) hodac mang voxel 3D, dam may diém cé biéu
dién phi c4u trac trong do6 di liéu chi don gian la
mot tap hop cac diém dugc chup trong qua trinh
quét cam bién. D& tan dung cac ky thuat hién cé
dugc xay dung xung quanh (2D va 3D), nhiéu nha
nghién cuu va thuc hanh thudng loai bé mét dam
may diém bang cach dua cac phép chiéu da géc
nhin 1&n khéng gian 2D hoac lugng hda né thanh
voxels 3D [4].

P& dé dang x{ ly di liéu véi PointNet, sé gia
dinh ring mot diém trong dam may diém dudc md
ta day du bang toa dd (x, y, z) ctia nd. Trong thuc
t8, cac dac trung khac co thé dugc bao gdm, chang
han nhu thong tin bé mat va cudng do.

Kién tric cuia PointNet

Kién tric cla PointNet bao gdom perceptron
nhiéu 16p dugc chia sé dé anh xa tiing diém tron
s6 n diém tu 3 chiéu dén 64 chiéu. Diéu quan tre
la mdt perceptron nhiéu I6p duy nhat dugc chia s
cho mdi diém trong s8 n diém. Tuang tu, trong I
ti€p theo, mdi diém n dugc anh xa tir 64 chiéu dé
1024 chiéu. Gid day, chiing tdi ap dung tdng hap t
da dé tao vecta ddi tugng dia ly chung trong R
Cudi cing, mang ba I6p dugc két ndi day du (FCN
dugc sl dung dé anh xa vector dac trung toan cuc
véi k diém phan loai dau ra [5).
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Mang phan loai sif dung perceptron nhiéu Iép
duoc chia sé (MLP) dé énh xa tung diém trong sén
giém tu ba chiéu (x, y, z) dén 64 chiéu. piéu quan
trong can luu y, mét perceptron nhiéu IOQ duy,nh‘ét
duoc chia sé cho mdi diém trong s6 n diém (tuc la,
anh xa la giéng hét nhau va doc 1ap trén n d;gm).
Quy trinh nay dugc Iap lai d& anh xa n diém tu 64

chidu dén 1024 chiéu. V6i cac diém trong khong
t8ng hop toi da duoc

gian nhing c6 chiéu cao hon, ) 1
s dung dé tao vectd ddi tuong t8ng thé trong R
Cubi cung, mdt mang dugc két ndi day du ba Iop
dGuoc s dung dé anh xa vector dac trung toan cuc
vGi k diém phan loai dau ra [5], [4]- )
D&i v6i mang phan doan, mdi diém trong s6 n
diém dau vao can dugc gan cho mot trong m I6p
phan doan. Vi viéc phan doan dua trén cac doi
tuong dia phuong va toan cuc, cac diém trong khong
gian nhung 64 chiéu (d6i tugng dia ly diém cuc bd)
dugc néi véi vectd déi tugng dia ly toan cuc (déi
tuong diém toan cuc), dan dén vecto mai diém bang
R1%%¢_Tyong tu nhu cac perceptron nhiéu 16p dugc
s dung trong mang phan loai, cdc MLP dugc sl
dung (giéng hét nhau va doc lap) trén n diém dé
giam sé chiéu tir 1088 xuéng 128 va mot lan nla
xuéng m, dan dén moét mang n x m [4], [6].
PointNet trong phan I6p dam may diém LiDAR
PE thir nghiém mang PointNet trong phan I6p
dam may diém LIiDAR, tac gia st dung dam may
diém véi 1.048.576 dudc bay quét tai Ubng B,
Quéang Ninh, khu vuc bay quét c6 do rong han
10km?Z, mat do diém la 7.18pt/m?. D liéu dugc luu
dudi file .las dinh dang 1.2.
Thuc hién nhap dif liéu, tién x( Iy va Iya chon tap
test, train cho dif liéu dam may diém theo Hinh 2, 3, 4.

Hinh 2: Thyc hién doc di liéu trong file .las

xlabel(“X")
ylabel("Y")
zlabel("Z")
title(label)

Hinh : Tién x ly dd liéu

:Jn[.abucoqnt- = transform(dsTrain,@(data){data{2} data{1}.Count});
labe ts = readall(dsLabelCounts);

;ﬁyols = vertcat(labelCounts{:,1});
counts = vertcat(labelCounts{:,2});

m Tai nguyén va Méi trudng
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3: Lya chon tap di ligu train, test the,

Hinh
tdc 1:3 cho bd di ligu © gy,
= SR N

foldsTrain = 1:3;
e aavalOn S ESEIR SR
dsTrain = loadUongBiData(datapath, foldsTrajny:

dsval = loadUongBiObjectsData(datapath, foldsyyy--
Cén c6 hai budc tién xit ly dé chugp, 5

; 4 A ~ 2

dam may diém cho train va test. Pay tien Jg ,'é“

phép xii ly hang loat trong qua trinh qa, ia § chy
chon mot s6 diém c6 dinh ti mdi dam mé‘o‘.

56 diém 6i uu phu thudc vao tap di ligu v g i,

cn thiét dé nam bat chinh xac hinh dangq cud'%

PP Ir 4 : .

wiong. D& giap chon s6 diém thich hop, hy, “: a5

diém t6i thiéu, t6i da va trung binh cho mg; ldphSF

J

Hinh 4: Tién x{ ly di liéu trude khi hyz;, e
en

minPointCount = splitapply(@nin,counts,a);
maxPointCount = splitapply(@nax,counts,G);
meanPointCount = splitapply(@(x)round(mean(x)),counts‘g_);

stats = table(classes,numObservations,minPointCount,maxPointCoun:,meanp i
T arolnt ey,
~Qunt

M6 hinh phan lo:_:}i PointNet bao gom hg; than
phan, Thanh phén dau tién la bo ma hoa da, m;
giém hoc cach ma hoa dit liéu dam may gigm thu/
thét thanh mot vecto dac trung day dac. Thanh phé:
thtr hai 1a mot b phan loai du doan I6p phan |q,
clia mdi dam may diém dugc ma hoa. :

Mo hinh PointNet dua trén di liéu huzn Iuys,
bao gom: M hinh bign doi dau vao; mé hinh e
dugc chia sé; md hinh chuyén doi tinh nang; ms
hinh MLP dugc chia sé.

Mb hinh MLP chia sé dugc thuc hién bang cach
st dung mot loat cac phép toan tich chap, chyiy
héa hang loat va ReLU. Hoat dong tich chap dugc
c4u hinh dé céc trong s dugc chia sé trén dam méy
diém dau vao. Mo hinh chuyén déi bao gém mgt
MLP duing chung va mot ma tran bién ddi co thé hoc
dugdc dugc ap dung cho mdi dam may diém. MLP
dudc chia sé va hoat dong t6i da lam cho bd ma hoa
PointNet bat bién ddi véi thu tu ma cac diém duge
x{i Iy, trong khi md hinh chuyén di cung cép su bat
bién ddi véi cac thay d8i hudng.

K&t qua hudn luyén, su phan bd ctia diém sau
phan I6p dugc thé hién trong Bang 1 va Hinh 7.

Bang 1: Sy tuong quan va tan suat
cla céc nhan sau huan luyén moé hin

—_—

Bin  Frequency ~Cumulative %  Bin  Frequency ulative %

1 0 0,00% More 1048575 100,00%

2 0 0,00% 1 0 100,00%

More 1048575 100,00% 2 0 100,00%
ong.vi
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’ . 5 gy phan bé du liéu nhan
5,‘@'(/ do vé
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'ql"“ HiSt + 150.00%

Kkt qua sau phan I6p

ti dap va bao gom nhié / jach ¢
5 e 8hén l6p phu hop la hoan toan cdn thl'(?’[‘
0 0 ng phapP tigp can hoc tap tinh nang huEn
géc P vGi cac dam may diem th’o Iggw de}u
09"~ han loai |a cac phuong phap tIeE) can
v20 'Cgié’m. Mo hinh PointNet\dUQc dé cap
e 18" ° 47 dap ung duoc yéu cau clia bai toan

?;t:izm may diém LIDAR dya trén bo di lieu
nan

j nghiém-

t 7ai lieu tham khao . :

1. Charles R. Qi* Hao Su* Kaichun Mo Leonidas

«pointNet: Deep Learning on Point Sets for
) c/aSSi}ication and Segmentation, 2 Ai*er, ?017; .

o Binbin Zhang*, Shikun Huang*, Zhihua Wei,

faining the pointNet: What Has Been Learned
Inside the pointNet?,” IEEE, pp- 71-75, 2019;

3 ESRI, “Point cloud classification using
PointCNN,” 2020. [Online]. Available:
htlps://developers.arcgis.com/python/guide/point-
cloud-segmentation-using-pointcnn/;

4L Gonzales, “An In-Depth Look at PointNet,”2018;

5. Geek for Geek, “PointNet - Deep Learning,”
2021. [Online]. Available: https://www.geeksforgeeks.
orglpointnet-deep-learning/. [Accessed 2021];

6. MathWork, “Point Cloud Classification Using
PointNet Deep Learning,” MathLab, 2018. [Online]. |
Available: https://wwz.mathworks.cn/help/vision/ug/
point'-cloud-classification-using-pointnet-deep '
learning html. [Accessed 2021].M

Vi
th

~ Www.tainguyenvamoitruong.vn

chi dao He; Quyén T Ph Ue frp 3
nghi. Utmv © tuyg
Phat bidy K - “

trung gian theo yéau ca
khoa V; tiép tuc trién
3?1 2'6-NQ/T W vé “X
nhat |a cap chién luge, gt
uy tirl, ngang tam nhiém :u?hséem §h
sG van dé vé tigp tuc ddi mai, sap
may clia hé thdng chinh tri tinh gon
lic, higu qua’; 8 19-NQ/TW “Tiép tye ad,
tho,ng\to chiic va quan ly, nang cao chat \u:m
qua va hoat dong clia cac don vi sy nghigp
CCHC nam 2020 clia B dat 88.25/100 dit
thi 5/17 bd, cd quan ngang bd, tang 2 b3
nam 2019),.. Tuy nhién nam 2021, tidp tu
nam kho khan trong bdi canh qudc t&, kh
nhiéu dién bién phc tap, khd ludng, kinh t
tang trudng cham do bi anh hudng bdi d
Pidu do, cang doi hdi cong tac tham mu
ngll cdng chug, vién chuic lam cong tac T
nhay bén, kip thdi va ddi méi hon nita dé h
tot dugce cac nhiém vu chinh tri.

B 100.00%
: " s
ﬂ — \om —'lemv Nga
- oy F Y19

:ﬂ‘““ I : S Rk 6 chire 6!':79'1?,' a
‘ o ‘ 2 céan p i 13 Yuyen

‘_‘.o ; T tr 2021 g 4" cOng g
e ® wort o "an Nau €0 hink 'hq tae 14 ehy,

“hure

. S0 53”’7 hai 4
pand % g pointNet va kNN :,?G’gé'; Thi Phugng J; aa HO nghi,
v - \UC can by (T Nhan y U tryy
Recall e | VBN 48 trac (TCCBY ¢ yay 1. manh: C
; jsion { 8 tr ' vai t Bng 1
J prece oow | eoso% 8096% | | can b |§,:90in. khau dgy p;?a'é‘ Quan 13,:;"
2 1 g8 50% | 87,40% | S7.95% | ?aac biét quan trgngcvgcca cac c:: fg AL
L coa md hinh S8U phan 16p dugc Céffl;‘obé VG 18 tac g, o0 ham s
& inh xa & do Precision, Recal, F1 0, 1a nhan t§ V& cong 14 "y
00 ohih theo d¢ vi. Bay via 13 thquét dinh sy than bc '6. Chy
g .lén rong B&NY 2 T ERTRY _ | M&ng né clia can by lf(a' ¥Ua la trach nhy ?;\c:: d
| Q'K;:cmé hi€ 44 danh gia, co the ‘thay rang, qg Trong nam qua 1 M céng tac TCC e
o el qpointNet gam bao dugc cho baitoan anh hudng nang ng cfn thé gidi va trong nyse
axCCU% o giém LIDAR. 9ap nhidu khé khan, aagaéf"ﬁh Covid-19, 17
:pif‘n o0 gam cua BO TN&MT van duge \rié: :: Y, Cong tac T
mot sO két qua ti ai bai ba
o udan : N S0 N A * qua tich : n, dat
xet1vé yung cua dam may diém la su phan | nhiém vy, d& xust pncu\?n“““- R4 S04t chie 1
5 dac u, viéc lya chon mot | chic bo may cia B 9 an séo x&p, kidn to

0 tinh gon, giam

cau clia nhiém k\;‘aghtiir
khai cac Nghi quyét Trun
ay dung doi ngu can bd cgn
at, ndng
NQ/TW v
x8p 1
hoat dér

Hai nghi cing danh nhiéu thai gia

thao luan, giai dap nhiing vudng mac
trinh

.= hién cong tac TCCB tai cac ¢
qitip cac cdng chic, vién chu
St cong tac tham muu, dam
" 4p dung ngay nhiing ki
151 nghi vao thyc tién con:
Ah, nham nang cao han n
hoi gian tai.
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