BAI BAO KHOA HOC

NGHIEN CUU UNG DUNG CAMERA KET HQP HE THONG COC TIEU
QUAN TRAC VA TiNH TOAN CAC THAM SO SONG VUNG SONG VO
VEN BO TAI KHU VUC BIEN CUA DAL HOQI AN

Nguyén Ngoc Thé', Dwong Céng Pién’, Tran Thanh Tung’, Nguyén Trung Viét’

Tém tit: Song song vdi sy phat trién cia khoa hoc va cong nghé thi cdc phiwong phdp do dac quan
trdc cdc tham sé séng bién ciing dwoc dp dung bang nhiéu nguyén 1y va gidi phdp céng nghé khac
nhau. Noi dung bai bdo nay trinh bay két qud nghién ciru u’ng dung céng nghé thiét bi camera két
hop hé thong coc tiéu dé quan trdc va tinh todn cdc tham sé séng trong vung song vo' ven bo tai khu
viee bién Cira Pai, Hoi An trong dot bido DOKSURI dé bé tir ngay 12 dén 15/9/2017. Trong nghién
clvu cdc tae gia di xdy dung thanh cong quy trinh tir thiét ké ché tao, quan trdc dén xdy dung cdc
chuwong trinh phan tich, xit [y va trich xudt ra cdc tham sé séng. Két qua ciia nghién cutu s€ co dong
g0p quan trong trong linh vuc thuc nghiém, trong thi nghzem mé phong mé hinh vé quan trdc, phén

tich, tinh todn cdc tham sé song ving séng vé trong diéu kién béo cho cdc khu viee ven bién.
Tiwr khoa: Camera, hé thong coc tiéu, nuoc dang do song, Cura Pai, Hoi An

1. PAT VAN DE

Trong nghién ctru khoa hoc vé bién néi
chung va nghién ctru dong luc hoc séng ving
ven bo noi riéng, cac s6 litu do dac luon gilr
mot vai trd hét stc quan trong trong viéc kiém
nghiém va phat trién cac phwong phap tinh toan
cling nhu mo6 hinh s6 tri. Chinh vi vay, trén thé
gi61 cling nhu tai Viét Nam cac nha khoa hoc da
nghién ctru 4p dung nhiéu phwong phap dé do
dac xac dinh cac tham sé séng nhu: Phuong
phap sir dung nguyén 1y ap suit, phwong phap
sir dung nguyén 1y truyén va phan xa am,
phuong phap dua trén nguyén ly dao dong,
phuong phép stt dung quang hoc, phuong phap
vién tham...Tuy nhién, mdi phuong phip déu
c¢6 nhitng wu diém va han ché khic nhau trong
thyc té khi ap dung dé do dac cac tham sb song.

Khi 4p dung do dac cac tham s6 song trong
ving soéng v& ven bo bang phwong phap sir
dung nguyén 1y 4p sut thuong bi han ché boi
dé sau nudc tai khu vuc do dac nén thuong
khong dem lai hiéu qua tt. Han ché ciia phuong

" Trieong Cao ding Cong nghé - Kinh té va Thity li mién Trung
2Vién Co hoc, Vién Han lam Khoa hoc va Cong nghé Viet Nam
y Truong Pai hoc Thuy loi
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phép str dung nguyén 1y truyén va phan xa am
khi do cac tham sb séng trong khu vuc song v
1a thiét bi thu nhan cac tin hiéu 4m khong con
chinh xac boi do trong khu vuc song vo cd moi
truong nude sau khi song d6 1a hdn hop giita
nude va cac bot khi, khi d6 van toc truyén am
trong mdi truong nay tré nén hdn loan. Pbi vai
phuong phap do soéng dua trén nguyén ly dao
dong, phuong phip nay chu yéu dugc trang bi
trén céc loai phao do song ding dé do dac tai cac
vung nudce sau, khi 4p dung tai ving song vo voi
trang thai mat bién hét strc hdn loan, thiét bi do
khé co thé giit dwoc trang thai 6n dinh va cac
thiét bi do khong phan anh dung cac dao dong
ctia mat nudc tai vi tri nay. Phuong phép st dung
quang hoc la st dung nguyén ly quang hoc, céc
thiét bi dung trong do dac chu yéu 1a cac thiét bi
quang hoc nhu camera, dng ngam. .. han ché 16n
nhat ciia phuong phap nay 1a phu thudc vao diéu
kién anh sang trong thoi gian do dac.

Tai Viét Nam, phuong phap dé xac dinh
nu’('fc dang do séng ving ven b phd bién nhat
van 1a phu:orng phap truyen thong 1a tim va do
dac cac déu vét nuéc bién dang Ién cao nhét
trong bao con dé lai & cac khu vuc bd bai, nha
ctra, cong trinh bi ngép (Pinh Van Manh, 2014).
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Trong thoi gian gan day ciing dd c6 mot dé tai
nghién ctru ing dung rng dung céng nghé video
- camera dé xac dinh cac dic trung song dua
trén s liéu anh chudi thoi gian trich xuat tai
mdt mit cat dinh trudc (Nguyén Trung Viét,
2015). Tai nudc ngoai cting da nghién ciu Ung
dung céc thiét bi LIDA, camera, hé théng coc
tiéu dé quan tric danh gid mo ta sy bién d6i
song, tiéu tan va phan xa trong vung ven bd
(Rafael Almar, et al 2012).

T nhitng van dé trén, trong khu6n khd bai bao
cac tac gia s€ tap trung nghién clru tng dung cong
nghé thiét bi camera két hop hé thong coc tiéu dé
quan tric va tinh toan nudc dang do séng trong
bao vung ven bd va ap dung cho con bao
DOKSURI tir ngdy 12 dén ngay 15 thang 9 nam
2017 tai khu vyc bién Cira Dai, Hoi An.

2. SO LIEU SU DUNG VA CO SO
PHUONG PHAP NGHIEN CUU

2.1. S liéu phuc vu nghién ctru

Cac sb liéu phuc vu trong nghién ciru,
bao gdm:

- Céc hinh anh luu trit trong thé nhé camera.

- Dix liéu v& vi tri coc tiéu, cao d bai bién tai
vi tri cac coc va cao dd dinh cac coc. So dd bd
tri cac coc va cao dg dia hinh day bién trudce va
sau khi do dac duoc thé hién nhu trong hinh 1.

- S6 lidéu myc nuéc thiry tridu va nude dang
tong cong: P cao muc nudce thuy tricu duoc lay
tir két qua phan tich thiy tridu duya trén cac hing
) phan tich diéu hoa tai tram Son Tra, Da Nﬁng
tir ngay 14 dén ngay 16 thang 09 nim 2017.

- Thong tin s6 liéu vé con bdo DOKSURI tir
ngay 12/9/2017 dén ngay 15/9/2017.
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Hinh 1. Mat cht ngang dia hinh - bé tri hé théng coc tiéu
tai bdi bién KS AGRIBANK ngay 12, 15/9/2017

2.2. Co s¢ phwong phap phéan tich cac
tham s séng

2.2.1. Co so phwong phdp phén tich danh tir
camera

2.2.1.1. Co so dinh dang mau diém anh

Trong mdi khung hinh dugc camera ghi lai, tai
mdi diém anh dugc thé hién béng mot mau, mau
nay dugc luu trir trong file anh dudi dang cac con
sO (cudng d6 mau) cia 3 mau co ban d6 1a do,
xanh dwong va xanh 14, phan mau nhin thiy la
tong hop tir ba mau co ban ma hinh thanh. So d6
tong hop mau dugc thé hién dudi hinh 3.

Nhu vy, ddi voi mdi diém anh trong mot
khung hinh luén ton tai mot bod thong s6 vé
cuong d6 mau do 1a cuong d6 mau ddé, mau
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Hinh 2. Bo tri coc va cao dac do
cao cdc coc tiéu

xanh duong va mau xanh 14 cay. Day 13 co so dé
so sanh va phan biét sy khac bi¢t mau sdc gitra
hai diém anh. Trong ndi dung nghién ciru tng
dung cong nghé thiét bi camera két hop hé
thong coc tiéu dé quan tric va tinh toan nudc
dang do séng trong bao vung ven bd, co s¢ nay
duogc 4p dung dé phan biét hai diém anh tai ranh
gi6i giita phan trén va dudi mdt nudc cua coc
tiéu thong qua dai cuong do mau cua nudc
(cuong do cao) va dai cuong do mau cia coc
(dai cuong do thap).

2.2.1.2. Co 50 phdn bigt ranh gioi trén coc tiéu

Néu ta xét trén mot mit cat thing dung doc
theo coc tiéu voi do rong 1a 1 diém anh va chiéu
dai 14 s6 diém anh bit du tir diém cao nhét cta
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coc tiéu, so dd miat cit doc theo coc tiéu nhu
trong hinh 4, ta s€ bat gap tai mot vi tri diém
anh 1a diém phan tach giita hai phan 1a phan trén
méit nudc va phﬁn dudi mat nude. Dé xac dinh
vi tri diém anh va ranh gidi ndy can phai dua
trén sy khac biét vé cuong d0 mau (mau xanh
dwong va mau xanh 14) giita mau nudc bién
(cuong d6 mau nim & dai cuong do cao) va mau
son cua coc (cuong do0 mau ¢ dai cuong do
thip), trong phan thiét ké da dua ra céc tiéu chi
tao nén sy khic biét mot cach 16n va dé nhan

Hinh 3. So d6 tong hop mau co ban

2.2.1.3. Co s¢ Iy thuyét phdn tich cac tham
S0 sOng zero cross (mdt cat khong)
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Hinh 5. So d6 phan tich séng theo
“dwong cdt khong”

Tu chudi dir liéu dao dong muc nudc duge
trich xuat dudi dang s6 lugng diém anh tir dau
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biét trong chuong trinh xir 1y va phan tich.

Qua mdi khung hinh, ta c6 khoang cach tir
diém dau mat cit dén diém phan tach dugc tinh
dudi dang s6 diém anh (s6 pixel), s6 diém anh nay
thay d6i qua mdi khung hinh (tdn s6 25 hinh/gidy)
tuong trng véi n6 1a dao dong mat nude do song
duoc tinh bang sb pixel. Dya vao khoang cich
duoc xéc dinh sin trén mdi coc, ta co thé quy ddi
tir s& diém anh sang don vi do dai thuc té, chudi
khoang céach theo thoi gian cho ta cac giao dong
ciia mat nudc tuong g véi dao dong cia song.

, i Mic cit doc
Khoang céch

quy déi

R<50
G<50
B<50

Coctiéu

Hinh 4. So d6 mdt cdt doc theo coc tiéu

mdi coc tiéu t&i vi tri mit nudce, dua vao thude
khoang cach trén cac coc xac dinh trude co thé
quy dbi tir sb lwong diém anh sang don vi d6 dai.
Khoang cach d¢ dai tir dinh coc t6i diém phan
tach mat nudc dugc thu nhan lién tuc trong chudi
thoi gian ghi hinh. Tir chudi dao dong mit nude
thu dugc, dé phan tich ra cac tham s6 song trong
nghién ctru st dung phuong phap phan tich theo
duong cét khong. Cac tham sé phan tich theo so
0 cat khong dugc trinh bay trong hinh 5.

Puodng cit khong hay dudng murc nudc trung
binh dugc lay bing gi4 trj trung binh trén toan
chudi dir liéu tai mdi obs do dac. Mdi con song
(gém phan dinh séng va bung song) 1a phan dix
liéu nam trong khoang hai lan giao nhau lién tiép
tai vi tri 0. Sau khi c6 dugc chudi cac gié tri tham
sd song, sip xép chung theo thi tu ting dan va ta
c6 cac dai luong théng ké vé song nhu sau:

H,;; = Hsig = Hssy: DO cao song cd nghia
duogc tinh bing trung binh ciia 1/3 cac con song
16n nhét trong chudi;
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Hio: D0 cao song 1/10, duoc tinh bang trung
binh ctia 1/10 cac con song 16n nhét;

Hinax: DO cao song 16n nhat trong chudi;

Hinean: PO cao song trung binh;

T,: Chu ky song trung binh;

Tsig: Chu ky song c6 nghia;

T.: Chu ky tng v&i phan dinh phd song.

3. KET QUA NGHIEN CUU

3.1. Két qua lwa chon thiét bi camera va
thiét ké ché tao coc tiéu

3.1.1. Lwa chon thiét bi camera

Phuong phap xac dinh dao dong myc nudce tai
vi tri cac coc tiéu dya trén nguyén 1y khac biét vé
tin hi€u mau (R-dd, B-xanh duong va G-xanh 14)
gitta phin nudc va phin mau cua coc tiéu. Do d6
trong lya chon chung loai camera quan sat can
lya chon camera dat cac yéu cau sau:

- V& @6 phan dai: Do phan giai (resolution) 1a
sO diém lyu git hinh anh ma cam bién cua
camera quan sat ghi nhan dugc, thong thuong sb
diém anh (con goi 1a s6 pixel) nay duoc tinh
theo ma tran 2 chidu (chiéu ngang va chiéu
thang dung). Dbi voi cac loai camera phd thong
hién nay, d6 phéan giai c6 thé dat toi HD (1280 x
720 pixel), Full HD (1920 x 1080 Pixel) hodc 4k
(3840x2160 pixel) hodc cao hon nita. B phan
giai c6 anh huong truc tiép dén mat do diém anh
trong mét don vi dién tich, hay néi cach khac do
phén giai cang cao thi mat d6 diém anh trong mot
don vi dién tich cang 16n. Ddi véi quan tric song,
d6 phan giai trén camera lién quan tryc tiép toi sd
lugng pixel trén mdi mit cat thang ding doc theo
mdi coc tiéu, diéu do co nghia sai sb giai doan
nho nhit bang véi kich thude mdi pixel trén anh
gidi doan.

- V& cudng d6 mau: Tai mdi thoi diém (1
khung hinh) trén mdi diém anh camera ghi lai
mot tin hidu mau, tin hiéu mau nay 14 tong hop
cta 3 mau co ban d6 mau dé, mau xanh duong
va mau xanh 14. Di v6i mdi mau co ban (d6 ,
xanh duong va xanh 14) dugc camera ghi nhan
dudi dang s6 hoc con duoc goi 1a cuong do cua
mau. Tuy thudc vao cong nghé luu trir ctia moi
camera ma c6 thé ghi va luu trit cudng do mau
trong cac gidi khac nhau, thong thuong gidi mau
8 bit (0 dén 255), dai mau 16 bit (0-65,025).
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Nhu vy d6i v6i mdi loai camera cho phép phan
biét dwoc mau sic ddi tugng khac nhau phu
thudc vao d6 nhay cua cam bién ddi véi mau
sic. Trong phuong phap giai doan song chinh 1a
su phan biét mau sic giita mau cua coc tiéu va
mau ciia nude bién.

- Vé tan s6 quay: Tan s6 quay chinh 1a sb
luong hinh anh ma camera ghi nhan trong thoi
gian mQt gidy. Cac camera thong thuong hién
ndy c6 tan sd quay trong khoang 25hz dén 60 hz
(25 dén 60 hinh/gidy). Vi tan sb kha cao nhu
vdy, trong quan tric song v6i camera c¢6 mot loi
thé vuot troi hon hdn so v&i cac sensor ap suét
(tan s6 8 dén 10 hz) trong viéc thu nhan cac tin
hi¢u dao dong ctia mat nudc, dac biét trong didu
kién song d6 khi phan dinh cuia séng chuyén
dong rat nhanh.

3.1.2. Thiét ké ché tao coc tiéu

Viéc thiét k&, bd tri va lya chon céc coc tiéu
14 mot phan quan trong trong phuong phap do
dac nay. Do do6 trong thiét ké Iva chon coc ti€u
can luu y cac van dé sau:

-Vésh lugng coc ticu: S lugng coc ti€u duogc
xac dinh tuy thu¢c vao muyc ti€u cua nguoi s
dung. Dbi voi phuong phap ndy cic tham sb song
chi dugc gidi doan tai vi tri coc ti€u duoc dit.

-Vé kich thude: Kich thudc coc tiéu sir dung
phu thudc vao diéu kién do dac. Pdi véi chidu
dai thi coc tidu phai dam bao 16n hon chiu cao
song can quan tric, vé duong kinh coc tidu phai
da 16n (chiém tir 3 pixel anh trg 1én) dé c6 thé
thiét lap mdt mat cit theo chiéu doc.

- V& hinh dang: Trong nghién ctru nay, muc
dich chinh 14 trich xuét dao dong muc nudc theo
mit cit trén coc cho nén hinh dang coc tiéu phai
14 dang thang.

- V& mau son trén coc tiéu: Mau son cua coc
tiéu phai 14 gam mau tuong phan déi v6i mau
nude bién tai khu vuc nghién clru. Pé thuan tién
trong giai doan ranh gidi giita phan ngap nudce
va phan coc khéng ngap nudc, mau son trén coc
thuong dugc st dung gam mau cd cuong do
thip (mau den tuyét dbi, d6=0, xanh duong=0,
xanh 14 cay=0) nhu mau den va it phan quang.

- V& chit liéu: Chét liéu coc c6 thé sir dung
mot cach linh dong (gs, tre, kim loai), tuy nhién
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phai dam bao do cung, it rung lic, bién dang
trong khi quan tric.

3.2. Két qua phan tich anh, trich xuit dao
dong muc nuée do song tir h¢ théng camera
va coc tiéu

Trong thuc té do dac, hé théng camera va coc
tiéu dugc thiét lap trén mot mat ct ngang bai bién.
Cac dit liéu str dung cho nghién ctru dugc tién hanh
do dac va thu thap sin sang cho viéc phan tich cac
tham sb song. Trong mdi obs quan tric, thoi gian
ghi duoc tuan thii theo cac tiéu chuin vé quan tric
song gibng nhu tiéu chuan do dac trén cac phuong
tién do khac. Moi obs do téi thiéu thu nhén duoc tir

4

Docfile dit liéu
anh

¥

Trich xuat khung hinh dai dién

¥

Xac dinh mét cit doc theo coc tidu
> bing ham profile
{(mit cdti=1...n)

¥

Doctin hiéu mauR,G,B trén mat
cét thir I, trén khung hinh k

v

Xéc dinh vj tri diém phén tach
Luru vao file két qua

Hinh 6. So d@6 khoi chwong trinh trich xudt
tin hiéu ti camera va hé thong coc tiéu

Dao ding mire nuréve t9i céc coc C1 dén C6

—1 €2 =masl) —f —C4 =0k

Dao djng mire nurére (em)

400 405 41 40 425 430

415
Thiri gian(s)

Hinh 8. Dao dong muc nudc tai vi tri
cac coc Cl den C6
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trén 100 con séng (trung binh chu ky séng 5-7
gidy/ con song) twong duong 500 dén 700 gidy ghi
hinh hozc 10 dén 15 phut. Dinh dang huu trit cta
camera phu thudc vao hing san suét, thong dung
Iuu trit dudi dang file .mp4, .avi, .mts. ..

Sau khi hoan thanh cong tac do dac trén hi¢n
truong, dao dong muc nude do song duge tién
hanh trich xudt thong qua chwong trinh phan
tich hinh anh duoc viét bing ngdn ngit lap trinh
MATLAB. So dd khdi, cdu trac chuwong trinh
dugc trinh bay bén dudi hinh 6. Két qua trich
xuat dao dong nudc dang do séng tai cac coc C1
dén C6 duoc biéu thi trong hinh 8.

Cubng d6é mau
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Phan trén coc tiéu

{ Diém phan tach

(X1d) 263 0943 56p g3 Bugoyy

Phan dudi mat nude

1 1

ort

Hinh 7. Két qua phan tich tin hiéu mau
R, G,B trén mat cat doc coc tiéu

Dao ddng myc nuréc thiy tridu va muyrc nwréc tdng cong tai tram Son Tra
- Muc nudc tong cong

—— Thiiy triégn -

Murc nwrde (cm)

Hinh 9. Dao déng miec nude thity triéu phén
tich va dao dong muyc nuoc téng cong tai tram
Son Tra, Pa Ndng ngay 14 dén ngay 17 thang

09 nam 2017
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3.3. Két qua phan tich nuéc ding do séng
trong bao tir dnh video-camera

3.3.1. Tinh toan muc nuwdc trung binh tai
tirng vi tri coc tiéu

Tu chudi sé liéu dao dong muc nude dugce
trich xudt tai vi tri tirng coc tiéu, tién hanh tinh
trung binh trén toan thoi gian chiing ta thu dugc
gia tri muc nudc dang tong cong bao gdm céac
thanh phﬁn: Muc nudc thuy tridu, muc nudc
dang do song va muc nudc dang do cac tac
dong khac.

3.3.2. Tinh todan myc nwdc ding do song

Tinh toan myc nudc dang do song tai mdi vi
tri coc duoc tinh toan theo cong thire:

Hnops = Hrc - Hrr - Hrpx

Trong do:

Hxpps 12 myc nude dang do song;

Hrc 1d Myc nuée dang tong cong;

Hrpk 1& nudc dang do cac tic dong khac
ngoai song va thuy tridu.

Két qua tinh toan ti 1& do dai/pixel tai vi tri
céc coc va sai s6 do dai thdng ké trong bang 1.

Két qua tinh toan do cao, chu ky song va
nude dang do song duoc thong ké trong bang 2.

Bang 1. Bang thong ké ti 18 do dai/pixel tai vi tri cic coc, sai s6 d9 dai

Tén coc Coc 1 Coc?2 | Coc3 Coc4 | Coc5| Coc6 Coc7 Coc 8
b6 dai
/pixel (cm/Pix) 1.43 1.25 1.11 0.91 0.74 0.65 0.65 0.63
Bang 2. Bang thong ké két qua d§ cao, chu ky séng va nuéc dang song
Tén coc Cocl | Coc2 | Coc3 Coc 4 Coc 5 Coc 6 Coc7
D0 cao song (m) 1.44 1.02 1.25 0.86 0.6 0.5 -
Chu ky (s) 5.14 8.13 6.1 5.53 7.4 9.03 -
Nudc dang do song (m) 0.4 0.4 0.4 0.42 0.42 0.5 0.61

Phan bb d6 cao song quan tric va phin bd
nude dang do song theo mit cat ngang duoc md
phong trong hinh 10

KEt qud phin tich d§ cao va nurdre déing séng

—a—iig — K g s wéng

B4 can séng|m}

P p B oo
= om b
MNurére diing do sang (m)
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Khoing cich (m)

Hinh 10. Phdn b do cao va nuée dang do séng
quan trdc theo mat cdt ngang

4. KET LUAN

Vung séng vo ven bo dugc dic trung bdi
dong chay manh va khong 6n dinh, mtc bién
dong cao, van chuyén bun cat dién ra manh mé
dic biét trong diéu kién thoi tiét cuc doan khi co
bao nén viéc tng dung cac thiét bi do dac
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thuong gap rat nhidu khé khin trong quan tric,
thu thap s6 liéu vé cac tham s6 song trong ving
ndy. Tir van dé trén, cac tac gia di nghién ctru
ung dung thanh cong phuong phap sir dung
cong nghé¢ thiét bi camera két hop hé théng coc
tiéu dé quan tric va tinh todn ra cac tham sb
song ving song v& ven bo trong diéu kién c6
bao. Két qua nghién ctru cho thiy day 1a mot
phuong phap méi c6 nhiéu wu diém vé tinh linh
hoat cuia cac thiét bi s dung trong quan tric
nhu: Gon nhe, sir dung d& dang, chi phi thip ma
van dam bao cac tiéu chuan do dac, tinh toan
cho két qua chinh xac va c¢6 thé ung dung tét
trong linh vyc thyc nghiém vé quan tric, phan
tich, tinh toan cac tham s song ving song v&
ven bo trong diéu kién bao. Mat khac két qua
ctia nghién ctru con co thé ung dung tt trong
phong thi nghiém khi xdy dung mo6 hinh mo
phong, tinh toan cac tham sd song ving song v
ven bd cho céc khu vuc ven bién.
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Abstract:
RESEARCH APPLICATIONS CAMERA COMBINED CORRUPTION PILE
SYSTEM AND CALCULATION OF PARAMETERS OF WALL-BASED WAVES
THE COAST OF CUA DAI HOI AN

In parallel with the development of science and technology, methods of measuring sea parameters
are also applied by many different principles and technological solutions. The content of this article
presents the results of the research on the application of camera equipment technology in
combination with the piles system to calculate the wave parameters in the shoreline breaking area
in Cua Dai and Hoi An sea areas during the storm of DOKSURI landed from 12 to 15 September
2017. In the study, the authors have successfully built the monitoring process and the program to
analyze, process images, extract wave parameters. The results of the study will have an important
contribution in the field of experimentation, analysis and calculation of wave breaking wave
parameters in storm conditions. On the other hand, the results of the study can also be applied well
in the laboratory when building simulation models, calculating the parameters of coastal wave
breaking waves for coastal areas.

Keywords: Camera, Pile system, Storm Wave setup, Cua Dai, Hoi An
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