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Tém tit: Bai bao trinh bay phan mém DigiMeto (Digitizing Metontological Graph) hd trg
tu dong doc mot sd gian dd tu ghi khi twong thuy vin (KTTV) nhu gian dd mua, 4m, nhiét
d6 va nuge. Dé xay dung cong cy, cac k¥ thuat xu 1y anh va nhan dang da dugc ap dung dé
c6 thé tr dong tach duong ghi dir liéu ra khoi gian d6. Dua vao thong tin d biét vé cdu hinh
0 luoi va khoang thoi gian, gia tri tuong ung tai mdi thoi diém s& duge xac dinh. DigiMeto
cho phép nguoi dung hi¢u chinh cac s6 tham s mot khi két - qua ty dong co sai xOt. Ket qua
1a cong cu co thé tw dong xuat gia tri clia gian do trong moOi ngay voi muc do chi tiét dén
ting phat. Trong cac danh gia cho thiy cong cu chi yéu cau thoi gian dudi 3 phut cho toan
bo cac thao tac trén mdi gian d6. Do chinh xéac dat dugc & cac gian dd am, nhiét trung binh
c6 sai s6 dudi 2% so véi gid tri do do nguoi thye hién. Voi cac gian do phuec tap ghi gié tri
do nhiéu hon mdt ngay thuong c6 sai s6 16n hon. Mot s6 hudng phat trién da duogc thao luan
va dé xuét dé cong cu co thé dugc tu dong hoa hoan toan, giup giam thiéu hon nira cac thao
tac ngudi ding cudi.

Tir khéa: Giao dién d6 hoa (GUI); Gian d6 tu ghi; Xir Iy Anh; Téch bién.

1. M& dau

Dit liéu KTTV cua Viét Nam dé c6 lich st trén 100 ndm. Viéc quan tric KTTV da dugc
t1en hanh tir thoi nha Nguyen (dau thé ky 18). Pén thoi Phap thudc da c6 mot sd tram quan
tric ma s6 liéu con luu trir dén ngay nay tai Tong cuc KTTV. Sau nam 1954, cong tac diéu
tra co ban KTTV cua Viét Nam duoc phat trién mot cach hé thong. Trong sd cac tai liéu quan
tric tai cac tram KTTV, cac loai gian do chiém sb lwong 16n nhu gian d6 mua, am, nhiét,
nude. Gian do hién nay chiém khoang 1/3 khdi luong tai liéu luu trlr, bao quan tai Trung tim
Thong tin va Dir liéu khi tuong thuy van. Nhu cau so héa cac loai gian do nay ngay cang tro
nén cip bach. Mot mat, viée to chirc luu trit thi cong nhu hién nay rat kho kiém soat va gay
kho khan trong viéc tim kiém tai liéu. Mt khac, viéc so hoa tai liéu luu trir giup bao v¢ tai
liéu luu trir goc khoi bi huy hoai do tac dong cua cac yéu td 1y hoa. Pdng thoi viée sb hoa
gitp ting cudng kha nang tiép can tai lidu ctia cong chiing; 1am cho qua trinh khai thac sd
liéu KTTV hiéu qua hon. Py 1a nhimng dong lyc chinh dé chung t6i phat trién mot cong cu
phﬁn mém ung dung cac ky thuat x1ir Iy anh va nhan dang tién tién dé bude dau thuc hién viéc
s6 hoa mot sb loai gian d6 phd bién dang dugc luu trit tai Trung tim thong tin va dit liéu
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KTTV Qudc gia. Viéc xdy dung cong cu nay nham dua ra hudng giai quyét kha thi, phii hop
v6i nhiéu loai gian do, chat lwong gian d6 va ngudn nhén luc ciing nhu quy trinh bao quan
tai liéu sd hoa cac loai gian d6 KTTV ty ghi tai Viét Nam.

Vén dé s6 hoa mot s6 loai gian d khi twong thuy van da duoc mot sé nhém nghién ctiru
trén thé gi01 quan tdm va phat trién cac cong cu co giao dién dd hoa hd trg. Nghién ciru [1,
2] phat trién cong cu c6 tén 1a Pluviograph, PluvioReader tw dong doc cac loai gian do nudec.
Trong cac nghién ciru nay da trinh bay cac k¥ thuat tién xir 1y, xac dinh ving quan tim trén
gian dd, k¥ thuat phan tach, k¥ thuat hau xir 1y va xuat két qua doc. Cong cu hd trg cac ché
d6 tu dong toan bd va tu dong timg phan. Trén Pluviograph, két qua d6 chinh x4c trén mot
s6 dit liéu thu nghiém dat sai 1éch 0,1778 mm (0,0152) voi ché do ty dong va 0,1600 mm
(0,0136) voi che do co6 tuong tac nguoi dung cudi. Cong cu NUNIEAU trong [3. 4] duge
phat trién dé sb hoa gian dd6 mwa mot sé tram khi twong tai Phap. Ngoai viéc hd tro cac
module xir 1y anh va scan thong thuong, cong cu NUNIEAU hd trg cac gian dd tham chiéu,
dé c6 thé so sanh, danh gia tir két qua s hoa gian do. Thay vi doc cac gid trj truc tiép trén
gian d6, NUNIEAU hd trg cic cach quan sat khac nhau dé so sanh di liéu hién thoi véi cac
gian db tham chiéu dé danh gia su sai khac. Cong cu NUNIEAU ciing cho thdy cac tac gia
da quan tdm dén cac gian dd v6i dic diém v€ kich thudc, 6 lu6i khac nhau vi diéu kién ghi
tai moi tram KTTV 13 khac nhau. Ngoai ra, gan ddy san pham GScanth 14 cong cu cho phép
s6 hoa cac gian d6 nhiét 1a két qua cta nghién ctru s6 [5, 6]. Cong cu nay hd tro cac budc
chinh nhu scan gian dd, tién xur Iy dir liéu anh va kiém tra dit liéu doc tu dong. Tuy nhién,
cling glong Pluviograph, Gscanth chi lam viéc voi cac loai gian d6 c6 1 dudng line, cau hinh
luéi thiang, va cac két qua danh gia v6i s6 luong anh han ché.

Tai Viét Nam, viéc ung dung cac ky thut xur ly anh va tri tu¢ nhén tao trong nganh
KTTV dé duge quan tam trong thoi gian gan day. Trong nghién ctru [7, 8] cac tac gia trich
xuét thong tin vé duong bo bién va du doan bién dong duong bo bién tu dong tir anh vé tinh
SENTINEL-1A sir dung cac k¥ thuat xtr Iy anh truyén thong. Anh radar SENTINEL-1A
ciing duoc sir dung trong nghién ctru s6 [9] dé xdy dung dic tinh hd chira. Ngoai ra, viéc sir
dung anh radar, anh v¢ tinh Himawari—8 trong dy bao thoi tiét hodc canh bao mua 16n duogc
trinh bay trong nghién ctru [10-12]. Trong linh vyc tai nguyén mdi trudng, cac tic gia trong
nghién ctru [13] str dung dich vu GoogleEarth dé danh gia bién ddi tham thuc vat theo ca
khong gian va thoi gian. Viéce trich xuat thong tin tir hinh anh két hop vdi cac moé hinh hoc
may cho thay tiém nang rat 16n trong viéc khai thac dit liéu khi tugng thuty van. Tuy nhién,
viéc s6 hoa cac gian d6 ty ghi KTTV hién nay méi chi dimg lai & muc sir dung phan mém.
Vi¢c lam chu cong nghé 161, tir qua trinh thu nhén anh dén qué trinh x1r 1y, nhan dang va doc
dir liéu tir gian d6 s& cho phép tiiy bién va tdi wu theo dic thu cac loai gian dd KTTV cua
Viét Nam. Thong qua nghién ctru nay, ching t6i s& tiép can theo huéng tng dung céc ki
thuat tién tién ctia xr Iy anh va hoc may dé t6i wu cho khong chi mot loai gian d6 ma thich
nghi voi nhiéu loai gian do va phu hop véi dic thu dit liéu gian dd cua Viét Nam.

Trong linh vyec tri tu¢ nhén tao tai Viét Nam, mac du ky thuat nhén dang, sO hoa trong
vin ban da duoc phat trién tix som [14-16], dén nay van chua c6 cong cu hd trg s6 hoa gian
d6 khi twong thuy van. Ddi véi s6 hoa tai lidu, co thé ké dén san pham phan mém VnDOCR
4.0 Professional 1a chuong trinh nhan dang chir Viét in, dugc phat trién boi nhom chuyén gia
phat trién phan mém tai Vién Cong ngh¢ thong tin—Vién Khoa hoc va Cong ngh¢ Viét Nam.
Vé ky thudt, cac phan mém sd hoa tai liéu tiéng Viét chi yéu phat trién dua trén nén tang ma
nguon mé Tesseract, voi cong nghé Java/.NET, hd tro nhan dang cho cic dang anh PDF,
TIFF, JPEG, GIF, PNG, va BMP [17]. Kha ndng nhan dang (vi du VietOCR) c6 thé dat tGi
95% ddi voi file anh co chat luong tot. Tai Trung tam thong tin KTTV Qudc gia, c6 sir dung
dung phan mém chuyén nganh HYDSTRA (Uc) xur 1y, Iuu trir s6 liéu thuy van va mot thlet
bi kém theo CalComp Digitizer dé s6 hoa gian do muc nudc. Viée phat trién mot cong cu sd
hoéa gian dd tu ghi KTTV trong nudc 1a hét stc can thiét vi vira dam bao 1am cha cong nghé
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vira c¢6 kha ning thich nghi, tiy bién v6i méi truong va diéu kién dic thu cua cac loai gian
d6 KTTV ghi tai Viét Nam.

Ngay nay, v6i su phat trién manh mé cua cach mang cong nghiép 4.0, trong d6 cac k¥
thuat nhan dang va xtr 1y anh dé phat trién cac tmg dung sé hoéa tai liéu/ vin ban di c6 nhiing
budc tién vugt béc. Viée xdy dung cong cu DigiMeto cling khong nam ngoai sy phat trién
d6. Hudng tiép can chinh khi xay dung cong cu 1a sir dung cac két qua cia qua trinh phén
tich anh va nhén dang ty dong trong viéc tach cac duong line ghi trong gian do. Ket qua cua
qua trinh nay dugc hién thi trén giao dién do hoa ngudi dung cudi. Nguoi dung cubi s& thyc
hién mdt so0 thao tac hi¢u chinh hodc tuy bién cac tham sb khi doc s6 liéu tir mot trong s6 cac
loai gian dd ma congeu hd trg. Véi phién ban hién thoi, cong cu hd tro doc cac loai gian dd
tu ghi thong dung nhu gian dd mua, nhiét, 4m, ap va luong nudce. DigiMeto hoat dong véi
kha ning tinh toan thoi gian thuc, giao dién do hoa than thién v6i ngudi dung cudi. Cong cu
c6 thé xtr Iy quy trinh doc, sé héa thong tin hoan chinh dau—cudi voi dit liéu ddu vao 14 anh
scan ctia mot loai gian dd va dau ra 1a céc file csv luu két qua doc theo khoang thoi gian da
dugc nguoi dung dinh nghia trudc. Cong cy hudng tdi muc tiéu rit ngén dang ké thoi gian
doc thu cong hién nay. Viéc xay dung cong cu da mo ra huong giai quyet kha thi cho céc loai
tai liéu KTTV dang luu trit tai Trung tim KTTV qudc gia nhu cac loai s6 ghi.

2. Phuwong phap nghién ciru

2.1. Dit liéu nghién curu

Dit liéu dugc st dung trong nghién ctru bao gdm cac loai gian d6 KTTV tu ghi duoc luu
trlr tai Trung tdm thong tin va Dt 1iéu KTTV nhu: gian dd mua, am, ap va nhiét. Céc loai
gian do nay déu co dic diém trung 13 dir liéu thu thap cua cac tram khi tuong do cing voi
thoi gian tram dugc thanh 1ap tir nhitng nam 1950 cho dén nay. Theo thoi gian, s6 lidu gian
dd bi gian doan do thiét bi hong hoac may bi truc trac. Tuy thudc vao giai doan, céac loai gian
d6 c6 cac hinh thic va thiét ké khong khong hoan toan giéng nhau. Vi du trén cac gian d6
mua, cac dong ké mau xanh trong giai doan nim 1960 dén nam 1970. Trong cac giai doan
sau, gian d6 mua c6 mau cam, do phan giai cac 6 ludi cling & muc chi tiét hon. Mot sb loai
gian d6 c6 kich thude khac nhau qua cac giai doan, hodc co ti 1¢ thang chia c6 khac nhau. Vi
du, gian db 4 am c6 loai thang chia la 5% (do Viét Nam san xudt) hodc 2% (do Lién x6 cii san
xudt). Mau séc cac gian dd ciing c6 sy khac biét, c¢6 loai ¢6 cdc mau co ban nhu gian d6 mau
xanh dam va xanh nhat; c¢6 loai den dam va den nhat; c6 loai mau nau dam.

Trai qua thoi gian, cac gian do tir trudc nam 70 c6 tinh trang vat 1y kém, nhiéu to gian
d6 bi thung, bi rach va con c¢é nhing to gian d6 bi oxy hoa gy ra mat thong tin. Trong khi
do, giai doan sau nay, gian dd mong, 13 nguyén nhan cac gian d6 dé bi nhoe khi gip do am
khong khi cao va ciing rat d& bi nhian, cong trong qua trinh vén chuyen Chat luong vat ly
nhiéu gian dd am c6 nhing vét den trén gidy do vét oxy hoa. Rat nhiéu gian dd bi hién tuong
thay gidy in gap lac troi dang mura, do d6 rat c6 thé bi u6t sinh ra nét myc bi nhoe nét. Nét in
trén gian dd cling co thé bi nhoe do bat muc cua thiét bj dd muc khong déu, hodc trong qua
trinh bao quan ciing c6 thé so y 1am gian d6 bi 4m sinh nhoe nét. Hinh 1 minh hoa mot s6
hién tuong vat 1y 1am suy giam chat luong cua gian d6. Nhirng van dé trén giy kho khan d6i
v&i céc thuat toan nhan dang va xtr Iy anh lam suy gidam tinh xac cta qua trinh doc tu dong.
Do do, huong tiép can cua cong cu DigiMeto la thuc hién ty dong mot phén. Két qua cua
thuat toan ty dong dugc quan sat va hi¢u chinh dua trén giao di¢n GUI. Viéc xay dung cong
cu DigiMeto dugc mo ta chi tiét nhu sau.
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Hinh 1. Chat luong céc gian do bi suy giam do thoi gian. Trai: nét muc in bi nhoe; Phai: duong line
ghi dir liéu bi mo.

2.2. Phuwong phap nghién ciru

Nghién clru nay tép trung phat trién Ung dung dd hoa nguoi dung cudi (Graphic User
Interface) trong mot so dd tong thé qua trinh sé hoa gian dd tu ghi nhu minh hoa trong Hinh
2. Cong cu DigiMeto nham muc dich truc quan hoa két qua ty dong phan tich va nhan dang
dd thi qua cac ky thuat xtr Iy anh. Cong cu DigiMeto ddng thoi hd tro cac thao tac tinh chinh
ctia nguoi doc db thi, dé dam bao két qua doc 1a chinh xac va theo yéu cau thyc té vé viéc sb
hoa cac loai gian dé Nhu phan 2.1 da trinh bay, chit luong cac loai gian dd theo thoi gian
c6 nhiéu loai da xudng cap; viéc ap dung cac cong cu ty dong thuong khong dat duge két qua
nhu mong muén. Do do, hudng tiép can chinh trong nghién ctu la thong qua cac thao tac
tinh chinh cta ngudi dung cudi, hé théng s& co kha nang diéu chinh va khic phuc nhing han
ché/ton tai két qua sinh tir ky thuat tu dong. Chung toi nhan thiy day l1a cach tlep can phu
hop véi diéu kién thyc té khi trién khai Ung dung. Cong cu dugc xay dung trén nén tang may
tinh chay hé diéu hanh Window 10; Viét bang ngdn ngr 1ap trinh C++, st dung mot s6 bd
thu vién hd trg d6 hoa 1a Qt 5.15, bd thur vién hd tro xir Iy anh OpenCV 4.5.1. Cong cu duoc
dich va dong goi cho phep cai dat nhu mot ing dung doc 1ap trén cac may tinh Windows PC
bat ky voi cdu hinh tdi thiéu 1a Intel Core i5; 8GB RAM; 500 GB HDD, hé diéu hanh

Windows 10.

Phan tich cau tric Phat hién line va cac

Phat hién ludiva o
trang ok doi tuong # trong
(Block Detection) giando

Hinh 2. Cac khbi module chinh cuia tmg dung DigiMeto.

Trong nghién ciru nay tap trung phat trién giao dién giao dién nguoi dung cudi (GUI).
Vé mat chie nang, cong cu xdy dung gém c6 3 mirc chirc nang chinh nhu trinh bay trong
Hinh 3 vé Biéu dd phén cap chirc nang. Chtrc niang Hién thi gdm céc thao tac lién quan dén
viéc chon thu muc, chon gian dd hién thi trong man hinh chinh; tinh chinh céc tham s6 hinh
hoc vé viéc hién thi biéu d6 (nhu thu phong anh, xoay, cat anh dé phu hop voi loai gian d6
thi). Cac chirc ning nay ciing duoc thé hién thong qua thanh toolbar nhu trén giao dién GUI
chinh ciia céng cu. Chirc ning tinh chinh tham s6 cho phép nguoi dung cudi diéu chinh
khoang céach giita cac mdc thoi gian, thoi diém bét dau ghi dir liéu. Tinh chinh tham sé cta
duong ludi d6 thi trong truong hop dudng ludi ¢ dang cong (hinh parabol). Chirc ning tao
béo cio dé ghi lai thong tin béo cdo theo mau; xuét két qua ra file csv; nhap cac thong tin
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khac lién quan dén d6 thi dang doc nhu tén tram, ngay thang do. Cac module cua chuong
trinh cling dugc thiét ké thuc hién theo cac chirc nang nay. Trong phan tiép theo, mot so
module chinh s€ dugc trinh bay trén hinh 3.

Cong cu hé tro doc
gian d6 KTTV

Hién thi

trinh.

anh dé khép db thi.

Chon thu muc.

Chon 1 anh dé hién thij
S O chinh gilta chuvong

Thu phéng, xoay, cat

Tinh chinh tham s&

Chinh sira mitc dau
cudi, khoang céch
gitra cac méc.

Chinh stra thoi gian
S AU CUOI, khgéng cach
1ay mau.

Chon diém dau, cudi
e CUa d0 thi, tim tham
s6 clia parabol.

Tuong tac v&i phan
mém

Nh&n dé sl dung cac

chirc nang.

Click chuot dé trich
S chon cac diém quan
trong.

Két hop v&i anh mask
e (¢ trich mau theo thoi
gian.

Tao bao céo

Ty dong ghj lai thong
S tin trich mau ra bang
théng ké.

Chinh sira théng s6
sau bdo céo.

Xuat ra file CSV, bao
gdm céc thong tin vé
thoi gian, murc va dia

GIER

Hinh 3. Biéu db phén cép chirc ning cua tmg dung.

2.3. Cdc ky thudt xir Iy anh dp dung trén gian do

Do dic diém cac gian d6 c6 thé duoc sip dat va quét (scan) vao chung 1 file anh. Do d6
can c6 qua trinh tach timg gian dd theo mdi ngay ra khoi file anh ban dau. Qua trinh xir ly
nay sé& ap dung cac ki thuat xu 1y anh truyén théng dé tach mdi gian do ra thanh cac déi tuong
riéng biét tir hinh anh scan c6 thé chira nhiéu biéu dd trong mét file anh. Nhu minh hoa trong
Hinh 4, 1 file scan anh c6 thé chira 03 gian d6 twong tmg v6i 03 ngay ghi dit liéu. Két qua
sau budc tach gian do 1a cac khéi gian dd 1a ving khoanh mau d6 da duoc xac dinh. Trong
budc nay, mat do cac diém dic trung str dung thuat todn Harris Corner [ 18] da dugc ap dung
dé xac dinh viing d6 thi quan tdm trong anh. Sau khi tach xong, cac k¥ thuat nin va xoay dd
thi da duoc ap dung dé dua anh hién thi trong mot hé toa do chuan thong qua tim céac tham
s6 bién dbi Affine [19] (Hinh 5). Tach duong line dé thyc hién qua trinh s6 hoa do thi (Hinh
6). Cac qua trinh trén dugc thuc hi¢n tu dong hoan toan dya trén cac thudt toan co ban cua
xtr Iy anh nhu k¥ thuat Canny dé tach bién [20]; Cac budc nay duoc thuc hién bang ngdn ngit
Python va str dung thu vién hd tro xir Iy anh OpenCV [4].

A, i i S2F
o Sy
N L L TP T it T 7T
= =
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| ——— =
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Hinh 4. Két qua xac dinh cac ddi tuong 12 biéu d6 (khoanh ving mau do) tir hinh anh gdc.
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Hinh 5. Két qua can chinh (xoay) biéu d vé mot hé toa do truc chudn (vién den & goc trén bén phai
va goc dudi bén trai minh hoa két qua cuia phép xoay dé dd thi dugc hién thi vudng goc).

Hinh 6. Két qua tach duong line trong 1 biéu d6 am.

2.4. Xdy dung giao dién GUI

54

Sau khi da thyc hién qua trinh tién xir 1y, két qua tach duong line va anh gbc duoc luu
vao trong 1 thu muc. Nguoi dung thuc hi¢n chirc nang load anh tir mot thu muc. Giao dién
GUI cuia Digimeto dugc minh hoa trong Hinh 7. Nhu minh hoa, thanh toolbar thé hién cac
chtre nang chinh cua ing dung DigiMeto. Giao dién dugc chia lam 3 vung chinh: (1) Vung
hién thi anh trong thu muc; ving hién thi anh gian do dang lam vi€c, voi cac gia tri do tuong
ung; Vung hién thi két qua doc trén toan bo gian dd. Mot sd chuc nang bd tro nhu duyét gian

dd theo ngay, thong tin vé tram, tao 1ap bao cdo luu két qua cling dugc ho tro.

Load céc anh Céc chirc nang Chon danh muc Théng tin vé
trong mot thu mucthao tac véi do thi céc do6 thi ho tro thai gian doc dit liéu

8 P1an mim 56 hoa 0D thy ki tuong thiy vin
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Hinh 7. Giao di¢n chinh cua ung dung DigiMeto.
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D6i véi mot sb loai gian d0, két qua phat hién diém dau (mdc thoi gian) bat dau doc dir
liéu con chua chinh xac; hogc xac dinh khoang thoi gian 1dy méu (thay vi mac dinh la 15 phut
hodc 1h, c6 thé dat gia tri tuy chinh); hodc diém gbc toa do bat dau doc dir lidu; k¥ thuat vién
c6 thé tinh chinh nhimg tham sb nay qua giao dién nhu Hinh 8.

SR @ % 8Z © cronloaibidudd: @ Luong Mua - [Théi gian: 00:00->00:00+24h 60 phit(24) || Chénh léch mua: -5->105 1 mi(110)

/vd>
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Hinh 8. Thao tac lya chon khoang thoi gian doc (thoi gian 14y mAu tin hiéu) trén cong cu.
3. Két qua va thio luin

3.1. Tdap dir lieu danh gia va do do

Trong cac danh gia budc dau nay, ching toi chi lya chon mét tap nho cac anh tir cac hinh
anh gian dd da duoc scan tai trung tam KTTV. Méi loai dit liéu lua chon 05 gian dd; véi cac
dic diém vé do kho va chat luong gian do khac nhau. Vi dy, Hinh 9 minh hoa do phirc tap
khi doc gian d6 mua. Trong d6, Hinh 9a 13 mot gian dd mua don gian thuong gip; gian do
Hinh 9b 1a mét gian mua phic tap trong d6 ¢é nhiéu duong line sat nhau c6 thé lam anh
hudng t6i két qua doc bang phan mém DigiMeto.

[a)= MGt gian mwa dom gian thudng gap

(b)— Mt gidin mura phire tap vii lugng mua 16m & thén gian sauw 2h sdng

Hinh 9. Minh hoa d6 kho cia mét loai gian dd mua dugc lua chon trong tap dir liéu danh gia.



Tap chi Khi twong Thiyy van 2021, 725, 49-59; doi:10.36335/VNJHM.2021(725).49-59 56

Do do duoc stir dung 1a sai léch trung binh (MAE—Mean Absoluted Error) gitra gia tri do
bang phan mém DigiMeto va gia tri thuc té do k¥ thudt vién ghi trén ban d6. Vi mdi loai gian
d6 c6 don vi do khac nhau, chiing t6i tinh toan gia tri twong ddi (%) thay vi gia tri tuyét doi
nhu trong cong thitc MAE thong thuong. Cong thirc tinh MAE theo % duoc dinh nghia nhu
sau:

lfF@O-F®)

f@ M

Trong d6,  1a téng s6 miu (diém) léy dir liéu; f(i) 1a gia tri cua ky thuat vién, f(i)la

gia tri do bang phan mém. Hinh 10 minh hoa cach x4c dinh giatri f(i) va, f (i) ddi véi mot

anh gian d6 trong tap dir liéu danh gia. Ngoai ra, sai 1éch vé thoi gian tai diém do ciing duoc
danh gia trong tu nhung str dung gia tri tuyét ddi (theo don vi 1a phat).

MAE— Ly

) i ke 5400 85

- o
St Q 3 {'ﬂfu Coonlonibfudd: (105 An  [Thit gan: 00:00-00:00+24h 15 phia(96) || D e 0->100 2 m(s0) | >

Cac gia tri dw doan tlr
_phan tach duong line s s

Zoom 10 nhd bing con n chudt.
Hinh 10. Két qua doc tai mot thoi gian tir 17h dén 21h cua dd thi trong Hinh 1.

3.2. Két qua danh gid

Két qua danh gia mot sd dir dit liéu gian do am, mua, ap va nhiét dugc thong ké trong
Bang 1 dén Bang 4 twong ung. Két qua gia tri thong ké cho thiy, vé mit gia tri do, sai léch
v6i cac gian d6 nhiét, am va ap 1a khong qua 2%. Trong khi d6, gian d6 mua c6 sai 1éch 16n
hon. Ngoai gia tri trung binh, cac gia tri thdng ké khac nhu trung vi, sai s6 16n nhat ciing cho
thiy d6 on dinh cua két qua. Pic biét truong hop Hinh 9b khi gian do mua phrc tap, luong
mua l6n nén doan tir 7h c6 gia tri sai s6 1on. Mot s6 huéng giai quyet trong truong hop nay
bao gdm céc cong cu tinh chinh lia chon duong va gia tri géc cia mdi dudng co thé tro giup
hiéu chinh céc gia tri do. V& sai I&ch thoi gian do, trong cac bang théng ké cho thiy sai 1éch
khong qua 5 phat. Tuy nhién, mot sO gian d6 yéu cau thoi gian tinh chinh nhu xac dinh thoi
diém bat dau, thoi diém két thic; danh ddu méc trén ludi. Nhitng thao tac nay yéu cau thoi
gian thuc hién cta k¥ thuat vién. Trung binh thoi gian thuc hién cho mdi gian d6 1a 3 phit.
Ngoai gia tri trung binh, cac gia tri thong ké khac nhu trung vi, sai s6 16n nhat ciing cho thay
d6 6n dinh cua két qua.
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Bang 1. Két qua danh gia sai léch véi cac gian d6 Am.

57

Anh Panh gia sai Iénh Gid tri thong ke - -
Trung binh = STD Trung vi Sai s0 16n nhat
am 2 l.png Gia tri doc (%) 0,79 £ 1 1,08 2,33
Thoi gian (phtt) 0:05 0:04 0:15
am_1 l.png Gia tri doc (%) 0,77+ 1 1,06 2,27
Thoi gian (phtt) 0:07 0:02 0:20
am_10 l.png Gia tri doc (%) 0,55+1 0,00 3,16
Thoi gian (phut) 0:03 0:02 0:14
Bang 2. Két qua danh gia sai léch véi cac gian d6 Mua.
. Gi4 trj thong ké
Anh Panh gia sai Iénh - R
Trung binh = STD Trung vi Sai s6 16n nhat
mua_ 5 0.png Gia tri doc (%) 0.04+0 0 1.00
Thoi gian (phat) 0:00:31 0:00 0:01
mua_ 6 0.png Gia tri doc (%) 0.04+0 0 1.00
Thoi gian (phut) 0:00:29 0:00 0:01
mua_7 0.png Gia tri doc (%) 12.40 + 46 0 59
Thoi gian (phut) 0:00:31 0:00 1:00
Bang 3. Két qua danh gia sai léch véi cac gian d6 Nhiét.
Anh Panh gia sai 1énh Gid tri thong ké . "
Trung binh £ STD Trung vi Sai so 16n nhat
nhiet 2 1 Gia tri doc (%) 1.75+5 0.55 24,81%
Thoi gian (phut) 0:00:20 0:00 0:01
nhiet 10 1 Gia tri doc (%) 1.19+1 1.13 2,45%
Thoi gian (phit) 0:00:37 0:01 0:01
nhiet 0 0 Gia tri doc (%) 245+1 2.49 6,07%
Thoi gian (phut) 0:00:29 0:00 0:01
Bang 4. Két qua danh gia sai 1éch véi cac gian d6 Nudc.
Anh Pinh gi4 sai Iénh Gid trj thong ke - -
Trung binh = STD Trung vi Sai so0 16n nhat
nuoc_0 Gia tri doc (%) 0.09+0 0,10 0,10
Thoi gian (phut) 0:00:26 0:00 0:01
nuoc_1 Gia tri doc (%) 0.13+£0 0,13 0,14
Thoi gian (phut) 0:00:29 0:00 0:01
nuoc_3 Gia tri doc (%) 0.15+£0 0,15 0,15
Thoi gian (phat) 0:00:31 0:00 0:01
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4. Két luan
Trong nghién ctru di dé xuit cac k¥ thuat dé phat trién tng dung DigiMeto thuc hién sd
hoa mot s loai gian do ty ghi nganh KTTV. Phan mém sir dung cac két qua tir cac thuat toan
xur ly anh va nhan dang. Hién nay phan mém DigiMeto ho trg 4 loai gian do chinh 1a Mua,
Am, Nhiét, Ap Qua danh gia budce dau v6i mot s6 gian do cho thay sal sO trong qué trinh
doc bang phan mém 1a dudi 2% véi cac gian do c6 chat luong tot. Mot s6 tinh chinh do nguoi
ding cudi thyc hién trong phin mém da giup cho viée doc dit liéu trén cac gian dd duogc chinh
xac va tiy bién. Két qua budc dau nay minh chimng tinh kha thi khi sir dung cac cong cu cua
xu ly anh va hoc may trong giai quyét bai toan sb hoa tai liéu nganh KTTV. Trong thoi gian
t61, chiing t6i s& tiép tuc t6i wu qua trinh xur Iy dé dam bao giam th1eu thoi gian va su tuong
tac cua ngudi ding cudi. Dic biét, chung t6i s& tap trung giai quyét nhimg han ché cua tng
dung ddi véi cac gian do co chat lugng kém do da luu trir qua thoi gian dai.
Dong gop cua tac gia: Xay dung y tuong nghién cou: P.L.P., H.H.P., H.V.; Lua chon phuong
phap nghién ctru: P.L.P., HH.P., H.V.; Xu ly s6 liéu: L.T.H., M.X.H., T.V.L.; Phan tich mau:
H.H.P.,H.V., M.X.H., T.V.L.; Ldy mau: L.T.H.; Viét ban thao bai bao: P.L.P., HH.P., H.V;
Chinh stra bai bao: P.L.P., H.H.P., H.V.
Loi cam doan: Tap thé tic gia cam doan bai béo niy 13 cong trinh nghién ciru cta tip thé
tac gia, chua duoc cong bd & dau, khong duogc sao chép tir nhitng nghién ctu trude day;
khong c6 sy tranh chip lgi ich trong nhom tac gia.
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Abstract: In this paper, a software tool named DigiMeto (Digitizing Metontological Graph)
is presented. This tool aims to support automatically reading hydro—meteorological graphs
such as rainfall, pressure, humidity, temperature. To build this tool, recognition algorithms
and image processing techniques are applied. First, the region—of—interest for each graph is
cropped from the scanned image; Lines (containing data) and grid data of each type of the
graph are separated from the background. Based on the pre—defined parameters of the grid
configuration and a parameter of interval time, the corresponding values at points are
determined. DigiMeto is built with a Graphic User Interface (GUI). A number of supporting
functions built in DigiMeto allow users to update the outputs once the automatical results
are incorrect. The experimental results confirmed that this tool can help reduce reading time
comparing with conventional way with manual procedures. Accuracy rate of the humidity,
pressure and thermohygrographs is averagely less than 2% error compared with the
measurements by technical staff. This tool requires only 3 minutes for all operations to
obtain the final results. With more complex graphs (e.g., the graphs are measured more than
one day), there is usually a greater error. Future research directions are discussed and
suggested so that this tool can be fully automated and minimal end—user’s operations.
Keywords: Digitizing Metontological Graphs; Pluviograph; Computer vision; Image
Processing; Graphic User Interface.



