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(57) Sang ché dé cap dén phuong phép phan tich chi tiéu chat lugng nude thong qua
xtr ly hinh anh bang tri tué nhan tao, gdm cac bude: bude 1: 1dy mau nude can duge
phén tich; budc 2: 1dy mau nude tr binh chira mau cho vao khay dung mau, trong khay
dung mAu c6 it nhat bdn giéng chira nude twong tmg véi bon chi tiéu; bude 3 cho thude
thir vao mdi giéng chua; bude 4 dat khay vao hop chup va sir dung mdy anh dé chup
anh; budc 5: kiém tra chit luong anh chyp khi chup anh, va thuc hién lai budc chup anh
néu diéu kién chup anh khong dat yéu cdu; bude 6 cho anh chyp mau ctia mau nudc
phan tich; bude 7: két qua phén tich duge tir may chii duge gti nguoc lai cho thiét b tai
bién dé hién thi két qua, dong thoi két qua cling duge luu trit & mot méy chu dit lidu
nhim truy xudt va giam sét lich st chdt lugng nude. Hé thong phan tich chi tiéu chat
lugng nude thdng qua xur ly hinh anh bang trf tué nhan tao c6 cu tao bao gém: khéi thu

thap dir lidu, khdi phan tich dir liéu, khdi truyén dir liéu va khdi luu trit, hién thi.
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Linh vire k§ thuat dwoge dé cap

Sang ché dé cap dén linh vuc nudi trdng thay san, mdi truong nude, cy thé 1a
phuong phéap va hé thdng phan tich chi tiéu chat lugng nudce thong qua xur 1y hinh dnh

bang trf tué nhan tao.

Tinh trang ky thuét ciia sing ché

Phin mo ta sau cua tinh trang k¥ thuat cia séng ché nham muc dich tao thuin
tién cho viéc hiéu sang ché nay. Tuy nhién, cin phai thiy ring viéc dé cap & phan nay
khong phai 1a dé x4c nhan hodc thira nhan ring bét ky ndi dung nao dugc boc 16 ¢ day
14 phdn da biét hoac 1 mot phan ciia hiéu biét chung ctia sang ché nay dugc boc 19 trude

ngay ndp don hodc ngdy wu tién cia don sang ché nay.
. : y

Hién nay, trong qué trinh van hanh ao nudi tom thi mot trong nhiing yéu td quan
trong nhét 13 theo ddi, danh gia va kiém so4t moi trudong nudce ao nudi. C6 nhiéu yéu td
anh hudng truc tiép dén sy thay ddi cac thong s6 mdi trudng nudce ao nudi, trong do lidu
luong st dung cta céc loai khoang chét, hoa chét, thude, vi sinh,... la theo khuyén cao
clia nha cung cip vi thé ¢6 kha nang ngudi nudi dang sir dung qué ham lugng cén thiét
so véi nhu cdu. Bén canh do, lugng thirc an tr viée cho dn nhiéu cir trong ngdy va viéc
tom khong tiéu thu hét s& ddn dén du thira va tich tu trong ao nuoi tom tac dong tidu cuc
dén dic tinh tinh chat cha nude ao nudi. Vi thé, viéc kiém soét chit luong nude ao nudi
dé giam thiéu dich bénh, tdm chét va suy thodi moi trudng dang 13 van dé gay 4p luc
nhét hién nay trong nganh nay.

Viéc kiém soét diéu kién moi truong ao nudi tom 1a mot van dé cdp bach va la
giai phép c6 thé khic phuc duge. Gan ddy, c6 nhidu truong hop tom chét do didu kién
ao nudi khong duge kiém soat, hién tuong nay ngay cang lam giam nang suét va thu
nhap ctia ngudi nudi. Vi thé, 1am sao xdc dinh duoc lugng thirc an, héa chat, khodng
chit t&i uu cho t6m theo tinh trang tom 1a chia khoa dé giam gia thanh nudi tdm. Vi su

phét trién ctia khoa hoc cong nghé, viée kiém soét chat luong nudc ao tom khéong con 1a
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van dé kho khin nhu trude. Tuy nhién, cac phuong phap giam sat truc tuyén hodc ngoai
tuyén hién tai khong pht hop vi chi phi cao, doi hoi kién thuc kg thuat va cac phuong

phap dé& xudt con han ché.

Bén canh do, tudi tho cta thiét bi cam bién va sai sd khi chiing da phan dugc dat
trong moi truong khac nghiét. Hon nita, hoat dong nuodi tdm cua Viét Nam r4t manh
mun v6i hang triéu trang trai h gia dinh va mdi hd ¢d mot vai ao. vi vay thach thire doi
voi ngudi nudi 14 phai lap dat day du hé thdng giam sat. Ngoai ra, viée sir dung bd thur
nghiém (test kit) mang lai két qua khong chinh xdc va roi rac va viéc phan tich trong
phong thi nghiém khong phai luc nao cling ¢6 thé thuc hién duge va c6 chi phi phan tich
cao. Trong khi dit liéu vé chat lugng nudc cho phép ngudi nudi dua ra quyét dinh sang
sudt v& ché do cho an va cac hoa chét, chat bo sung sire khoe. cling nhu xac dinh cac
van d lién quan dén didu kién ao nudi kém hodc dich béﬁh. Do dé, nhu cdu mot giai
phép hop 1y, kinh t€ dé cung cép thong tin kip thoi vé dicu kién cham soc anh huong
nhu thé ndo dén moi trudng nuoc, cy thé 13 cac thong s6 van hanh can kiém soéat dinh ki
nhu: pH, Do kiém, TAN, NO2-, PO43-, Khodng chat (Ca, Mg, K)... trong nudc nudi

tom 13 hét strc can thiét.

Tir nhitng phén tich d3 néu, c6 nhu cau tao ra mot phuong phap va hé thdng cé
thé phan tich, danh gia dugc chat lugng nude bang cach st dung anh chup mau nudce
sau khi thém thudc thir, sau d6 phan tich hinh anh thu dugc dua trén Umg dung tri tué
nhan tao, sao cho ra duoc két qua phan tich cd do chinh xéac cao va nhanh chong so v
cac phuong phap str dung bo thir nghiém thong thudong. Ngoai ra, sang ché con cho phép
ngudi sir dung truy cép, gidm st tir xa mot cdch nhanh chéng va kip thoi dé ¢6 cac quyét

dinh van hanh chuén xac.

Ban chat k§ thuit clia sang ché

Pé giai quyét dugc nhitng nhuoge diém néu trén, sang ché dé cap dén phuong
phap va hé théng phan tich chi tiéu chdt lugng nudce thong qua xir Iy hinh anh bang tri

tué nhan tao cu thé:

Theo khia canh thi nhét cua sang ché, dé xudt phuong phdp phan tich chi tiéu

chét luong nudc thong qua xir ly hinh dnh bang tri tué nhan tao. gdm cac budc:
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bude 1: 14y mau nude can duoc phan tich, miu nude can duoc lay tai cac vi tri
mang tinh dai dién cho ddi tuong can phén tich va khong chira cac thanh phan chat ran,
di vat, c6 kich thude 1én hodc rong réu, thirc dn nguyén hat; va mau duoc lay bang binh

14y mau chuyén dung, xir lf mau va bao quan mau;

bude 2: 1dy mau nude tir binh chita mau cho vao khay dung mau. trong d6 khay
dung mau 12 mot trong cac bd phén cua thiét bi dung dé chup anh mau nude, trong khay
dung mau c6 it nhat bon giéng chira nude tuong ing voi mdi giéng chira nude duoc
ding dé thir it nhat bon chi tiéu tuong tmg, bao gdm nhung khong gi¢i han ¢ cdc chi
tidu sau: chi tiéu pH, kiém, TAN, va NOa (Nitrit); trong d6, mdi giéng chua nude co thé
chra it nhat 3ml mau nude; mau nude duoe bom vao biang xylanh hit mau chira trong

binh 14y mau cho véo céc giéng cua khay dung mau;

bude 3: cho thube thir vao mdi giéng chira 3ml mau nude dang duge chira trong
khay chira mau & budc 2, mdi mau nude duoc chia thanh bon giéng chira khac nhau
trong mot khay chira mau; thude thir duoc nho vao mdi giéng chira voi dinh lugng yéu

cau cho timg thude thir cho timg giéng chira;

budc 4: dat khay vao hop chup va sir dung may anh dé chup anh; mdy dnh c6 thé
duoc chup bang may anh trén dién thoai, cdc may anh thong dung hodc bat ky cac may

anh chuyén dung nao khac;

budce 5: kiém tra chét luong anh chup: khi chup anh, img dung s& kiém tra dicu
kién chup anh anh sang, hudng dat khay, vi tri dat may anh va thyc hién lai bude chup
anh néu didu kién chup anh khong dat yéu cau;

bude 6: cho anh chyp mau cua mau nudce phén tich;

budc 7: két qua phan tich duge tir may chu duge gl nguoc lai cho thiét bi tai
bién dé hién thi két qua, dong thoi két qua ciing duoc luu trit & mdt may chu dir liéu
nhdm truy xudt va gidm sat lich str chat lugng nudc.

Theo mdt khia canh khéc, sang ché dé xudt hé théng phan tich chi ti€u chat luong
nude thdng qua xir 1y hinh anh bang tri tué nhan tao ¢ cu tao bao gom:

khéi thu thap dit liéu, khdi phan tich di lidu, khdi truyén dir liéu va khdi luu trit,
hién thi, trong d6 khdi thu thap dit liéu dé chup va cung cép hinh anh cho khéi phan tich

dir liéu, khoi thu thdp di li€u sir dung thanh mau hi€u chuan dé 1am co so so sanh mau

327



53727

cua anh trén hinh chup, cu thé:

khéi thu thap dir liéu gdm cac thiét bi bao gdm hdp chup anh kém dén chiéu. khay
dung miu c6 it nhit bon giéng chira cdc mau nudc, thude thir riéng biét cho timg chi

tidu, thanh hiéu chudn mau va thiét bi chup anh;

khdi phan tich dé phan tich hinh anh dugc cép tir khdi thu thap dir lieu dén khoi

xir Iy hinh anh, phén tich mau nudc va tinh toan gia tri chi ti€u chat luong nude;

khdi trich xuat muc sang thude khdi phan tich dudi dang hé thong phan mém. tir
cac murc sang trong anh chup tdp hop cac diém sang khac nhau, hé théng phin mém nay
khoi chay thuat toan noi suy Clough-Tocher duoc ding dé tinh xap xi mirc sdng cho
toan b bé mit ngudn sang, tir két qua ndi suy, do sang trén anh chup s& duoc dua vé

cung mot muc trén dién tich bé mit ngudn sang;

khéi trich xut mau dudi dang hé thong phan mém khai chay thudt toan phan tich
histogram biéu dd tan sudt dé trich xudt mau ctia cdc giéng chira mau nude va mau trén
thanh hiéu chudn mau duoc dit ké bén khay dung mau, tai moi giéng chira mau nudc.
mot 1at cit c6 hinh dang ddng dang véi dién tich cAn phan tich mau, hé théng phan mém
khoi chay phan tich histogram trén gia tri mau cua cac diém anh trén lat cit nay sé dua
ra duoc gia tri mau chiém ti 1& cao nhét, gia tri mau nay sau d6 duge dung lam dau vao

ctia mo hinh suy luén;

khéi trich xuat mau khai chay phén tich histogram tuong tu duge thuc hién cho
céc didm mau trén thanh hiéu chudn mau nhung véi 14t cat co hinh dang dong dang voi

dién tich can phan tich mau trén thanh hiéu chuan mau;

khdi suy luan dudi dang hé théng phan mém khdi chay thudt todn méy hoc cho
bai toan hdi quy phi tuyén bao gdm mang neural network no ron nhan tao, trong do, cac
hyperparameter siéu tham s ctia kién triic mang neural network no ron nhén tao dugc
tinh chinh tu dong, két qua cho ra mot kién triic mang c¢6 14 16p, mdi 1ép c6 31 neural.
dau ra tai moi 16p duge dua qua cdc 1¢p chiic niang theo thir ty: batch normalization,

ham kich hoat Mish, dropout;

khdi truyén dit liéu truyén va dua ra két qua gia tri chi tiéu da dugce khdi suy luan

xir Iy va dua ra két qua cta timg thong s6 va luu trir trén khdi Tuu trit va hién thi dé hién
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thi & thiét bi tai bién va luu trit dit liéu trén co s6 dit 1iéu dang ddm may hodc luu trit ¢

mot may chu.

Mo ta van tat cac hinh vé

Pé sang ché duge hiéu mot cach dé dang hon, cdc hinh v& sau thé hién mot

phuong an thuc hi€n sang ché, trong do:

Hinh 1 13 hinh v& dang so d6 cac budc thuc hién theo phuong phap phan tich chi

tiéu chét luong nudce thong qua xir Iy hinh anh bing tri tué nhan tao theo sang ché;

Hinh 2 12 hinh v& dang so db thé hién c4u triic hé théng phan tich chi tiéu chat

luong nudc thong qua xur ly hinh anh bang tri tué nhan tao theo sang ché;

M0 ta chi tiét sang ché

Sau day 14 phin mo ta chi tiét phuong an thuc hién uu tién theo sang ché cung
voi viée tham khao céc hinh v& kém theo. Phin mé ta chi tiét nay chi nhdm muc dich
minh hoa céc nguyén téc chung theo sang ché va cdc nguyén tac nay hoan toan khong
bi gigi han boi phan mo ta chi tiét nay.

Theo hinh 1, sdng ché theo phuong 4n thuc hién wu tién, trong do, phuong phap
phén tich chi tiéu chét lugng nudce thong qua x{ ly hinh &nh bang tri tué nhan tao bao
gbm cac bude:

bude 1: 14y mAu nude cdn duge phan tich, mau nude can duge lay tai cac vi tri
mang tinh dai dién cho ddi tuong cin phan tich va khong chira cac thanh phéan chét ran,
di vat, co kich thudce 16n hoac rong réu, thirc @n nguyén hat; va mau duoc léy béng binh

ldy mau chuyén dung, xr li mdu va bao quan mau;

budc 2: 1dy mau nude tr binh chira mau cho vao khay dung mau. trong do khay
dung mau la mot trong cac bd phan ctia thiét bi dung dé chup 4nh mau nudc, trong khay
dung mau cé it nhit bdn giéng chtra nudc tuong tmg vdi mdi giéng chira nudc duge
ding dé thir it nhit bdn chi tiéu tuong ng, bao gdm nhung khong gi¢i han ¢ cac chi
tiéu sau: chi tiéu pH, kiém, TAN, va NO, (Nitrit); trong do, moi giéng chira nudc ¢ thé

chua it nhat 3ml mau nudce; mau nude duge bom vao bang xylanh hit mau chira trong
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binh 14y mau cho vao céc giéng cua khay dung mau;

bude 3: cho thude thir vao mdi giéng chira 3ml mau nude dang dugc chia trong
khay chira mAu ¢ budc 2, mdi mau nude duge chia thanh bdn giéng chira khac nhau
trong mot khay chtra mau; thudc thir duge nho vao mdi giéng chira voi dinh lugng yéu
cAu cho timg thudc thir cho timg giéng chira; khi mau tac dung véi thudc thir s& xay ra
phan Ung tao mau Ung voi ting ndng do cua cac thong s phan tich. Vi cc thong sd
phén tich trén trong nude s& khong gay mau. Vi vay, khi chup hinh ma khong c6 thude

thir s& gan nhu giong nhau ¢ cac ndong do khac nhau;

budc 4: dat khay vao hdp chup va st dung may anh dé chyp anh; may anh co thé
duoc chup bang may anh trén dién thoai, cc méy anh thong dung hodc bat ky cac may

anh chuyén dung nao khéc;

bude 5: kiém tra chat lwong anh chup: khi chup anh, img dung sé kiém tra dicu
kién chup anh anh sang, hudng dat khay, vi tri ddt may anh va thyc hién lai bude chup

anh néu didu kién chup anh khong dat yéu cau;

bude 6: cho anh chup mau cua miu nude phan tich, cu thé cac bude phan tich

anh gom:

budc 6.1: can bang sang cua dén trén dién tich khay dung mau nude va thanh
hiéu chuén mau, mot tap hop céc diém trai déu trén dién tich bé mat dén khong bi che
khudt duoc chon va dung dé trich xut muc sang, tir cdc muic sing & tap diém nay, hé
théng phdn mém khoi chay thuat todn ndi suy Clough-Tocher duge dung dé tinh xap xi
muc sang cho toan bd bé mat ngudn sang, tir két qua ndi suy, do sdng trén anh chup sé

duoc dua vé cung mot muc trén dién tich bé mat ngudn sang;

bude 6.2: hé thdng phin mém khoi chay tiép thuét todn phan tich biéu dd tan suét
mau — phan tich histogram dé trich xudt mau cta giéng chtra mau nudc va mau trén
thanh hidu chudn mau dugc dat ké bén khay dung mau, tai mdi giéng chira mau nude.
mot 1at cit ¢ hinh dang dong dang vai dién tich can phan tich mau, hé théng phan mém
khoi chay phan tich histogram trén gia tri mau cta cdc diém anh trén 14t cit nay sé dua
ra duoc gia tri mau chiém ti 1& cao nhat, gia tri mau nay sau d6 duge dung lam dau vao

cta mo6 hinh suy ludn;

hé théng khoi chay phén tich biéu do tin suit mau — phan tich histogram tuong
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tu duoc thuc hién cho cac diém mau trén thanh hiéu chuan mau nhung vai lat cat co

hinh dang ddng dang voi dién tich can phan tich mau trén thanh hiéu chuan mau;

bude 6.3: hé théng phan mém khoi chay thudt toin may hoc cho bai toan hdi quy
phi tuyén bao gdm mang no ron nhan tao - neural network, trong do, cac siéu tham 36 -
hyperparameter ctia kién tric mang no ron nhén tao - neural network dugc tinh chinh tu
dong bang phuong phap tim kiém ngdu nhién, két qua cho ra mot kién tric mang c6 14
16p, mdi 16p ¢6 31 neural no ron, du ra tai mdi 16p dugc dua qua cac 16p chic nang
theo thir tu: batch normalization 1a phuong phép hidu qua khi huén luyén mot mo hinh
mang no ron nhan tao, chuén hoa cic dau ra ctia mdi 16p voi do 1éch chuan 1. ham kich
hoat Mish, dropout d& cap dén viéc bo qua cac don vi 4n va hién trong 1 mang no ron
nhén tao, dropout 1a viéc bd qua cac don vi (tie 1a 1 nut mang) trong qua trinh huén

luyén mot cach ngiu nhién;

bude 7: két qua phén tich duge tir mdy chi duge glri nguoc lai cho thiét bi tai
bién dé hién thi két qua, ddng thoi két qua cling duge luu trit & mot mdy chu dir licu

nham truy xudt va gidm sat lich st chét lugng nude.

Theo mdt phuong an thyc hién khac, dé thude thr duoc t61 wu khi cho vao céc
giéng chira, ddng thoi tuong img voi mdi giéng chira nude mau 14 str dung cho viée phén

tich mdt chi tiéu khac nhau, sang ché dé xuét cac budc thuc hién sau:

bude 1: 1dy mau nude can duge phan tich, mdu nude can dugc lay tai cac vi tr
mang tinh dai dién cho ddi tuong can phan tich va khong chira cac thanh phéan chét ran,
di vat, ¢6 kich thudc 16n hodc rong réu, thire an nguyén hat; va mau dugc liy bang binh

14y mau chuyén dung, x{r li mau va bao quan mau;

budc 2: 14y mau nude tir binh chira mau cho vao khay dung mau, trong do khay
dung mau la mot trong cac bd phan cua thiét bi dung dé chup anh mau nude, trong khay
dung méu cé it nhat bén giéng chira nude tuong Gng véi mdi giéng chira nude duoc
ding dé thu it nhit bdn chi tidu tvong Ung, bao gdbm nhung khong gidi han ¢ céc chi
tiéu sau: chi tiéu pH, kiém, TAN, va NO, (Nitrit); trong do, mdi giéng chira nudc cé thé
chira it nht 3ml mau nudc; mau nude duge bom vao bang xylanh hit mau chia trong

binh 14y méu cho vao cac giéng cta khay dung mau;

budc 3: cho thude thir vio mdi giéng chira 3ml méiu nude dang duoc chira trong

khay chtra mau & budc 2, mdi mau nude duge chia thanh bon giéng chua khac nhau
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trong mot khay chita mau; thude thir duge nho vao mdi giéng chia véi dinh lugng yéu
cdu cho tung thude thtr cho timg giéng chira; khi mau tac dung voi thude thir s& xay ra
phan Ung tao mau Ung v6i timg ndng do cta cac thong s6 phan tich, Vi cac thong sb
phén tich trén trong nude s€ khong gdy mau. Vi vdy, khi chup hinh ma khong ¢o thude

thir s& gn nhu gidng nhau & cac ndng do khac nhau; khéc biét & chd la

thudc thtr duge nho vao mdi giéng chira voi dinh luong yéu cdu cho timg thude
thir cho timg giéng chua, cu thé 1a:

tuong Ung v6i giéng thr nhit dung dé thi chi tiéu pH, nho 0.2 ml thude thu pH;

giéng thu hai dung dé thir chi tiéu Kiém, nho 0,2 ml thude thir kiém;

giéng thu ba ding dé thir chi tiéu TAN, trong d6 dung ba loai thude thur TAN
khéc nhau, nho 14n lugt 0,2 ml thude thir TAN loai mot, 0,2 ml thude thu TAN loai hai,
0,2 ml thudc thir TAN loai ba vao giéng thir ba;

giéng thr bdn dung dé thir chi tiéu NO», trong d6 dung hai loai thude thir NO»
khac nhau, nho 1an luot 0,2 ml thude thir NO, loai mot va 0,2 ml thude thir NO2 loai hai;

trong d6, thude thir phai duge bom ding va di véi sai s6 1& £ 5%, va sau khi cho
thudc thir vao timg giéng, can ¢ thoi gian chd phan ung tuong tmg véi moi giéng chira

mau nudc nhu sau:

giéng thu nhat dung dé thir chi tiéu pH, co thoi gian phan (mg ngay lap tic sau
khi cho thue thu;

giéng tht hai dung dé thir chi tieu Kiém, c6 thoi gian phan (mg ngay 1ap tic sau
khi cho thube thu;

giéng thi ba dung dé thir chi tiéu TAN, c6 thoi gian phan mg 1 sau khi cho
thude thir vao tir 7-10 phut;

giéng thir bon dung dé thir chi tiéu NO», c6 thoi gian phan Gng la sau khi cho
thudc thu vao tir 7-10 phut.

budc 4: sau thoi gian cho phan Ung, ddt khay vao hop chup va sir dung may anh
dé chup anh; may anh c6 thé duoc chup bang méy anh trén dién thoai, cic may anh

thong dung hodc bat ky cac mdy anh chuyén dung nao khac;

budc 5: kiém tra chét lugng anh chup: khi chup anh, Umg dung sé& kiém tra diéu
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kién chup anh anh sang, hudng dét khay, vi tri dat may anh va thyc hién lai bude chup

anh néu diéu kién chup anh khong dat yéu cau;

budc 6: cho anh chup mau ctia mau nude phan tich, cu thé cac budce phan tich

anh gom:

budc 6.1: can bang sang cua dén trén dién tich khay dyng mau nudc va thanh
hidu chuén mau, mot tap hop cac diém trai déu trén dién tich bé mat dén khong bi che
khuét duge chon va ding dé trich xut muc sdng, tir cdc muc sing & tap diém nay, hé
thdng phan mém khoi chay thuét toan ndi suy Clough-Tocher duge ding dé tinh xap xi
murc sang cho toan bd bé mat ngudn sang, tir két qua ndi suy, do sdng trén anh chup s&
duoc dua vé cung mot muc trén dién tich bé mat nguén sang;

budc 6.2: hé théng phdn mém khoi chay tiép thuat toan phan tich biéu dd tan suét
méu — phan tich histogram d¢ trich xudt mau cua giéng chira mau nude va mau trén
thanh hiéu chudn mau dugc dat ké bén khay dung mau, tai mdi giéng chira mau nude,
mot 14t cit ¢ hinh dang dong dang vai dién tich can phén tich mau, hé thong phan mém
khoi chay phén tich histogram trén gid tri mau cua cac diém anh trén lat cat nay sé dua
ra duoc gid tri mau chiém ti 16 cao nhat, gid tri mau nay sau d6 duoe ding lam dau vao

ctia md hinh suy luén;

hé thdng khdi chay phén tich biéu dd tan suat mau — phén tich histogram tuong
tu duoc thirc hién cho céc diém mau trén thanh hi¢u chudn mau nhung va&i lat cit ¢o

hinh dang ddng dang vé6i dién tich can phan tich mau trén thanh hiéu chuan mau;

bude 6.3: hé thdng phan mém khdi chay thuat toan méy hoc cho bai toan hoi quy
phi tuyén bao gdm mang no ron nhén tao - neural network, trong do, c4c siéu tham s6 -
hyperparameter ctia kién tric mang no ron nhan tao - neural network dugc tinh chinh ty
dong bang phuong phap tim kiém ngdu nhién, két qua cho ra mot kién truc mang co 14
1ép, mdi 16p ¢ 31 neural no ron, dau ra tai mdi 16p duge dua qua céc 16p chirc nang
theo tht tu: batch normalization 1a phuong phép hiéu qua khi hun luyén mot mé hinh
mang no ron nhan tao, chudn hoa cac dau ra ctia mdi 16p véi do 1éch chuan 1, ham kich
hoat Mish, dropout dé cép dén viéc bo qua céc don vi an va hién trong 1 mang no ron
nhén tao, dropout 14 viéc bo qua cac don vi (tic 1a 1 nit mang) trong qua trinh huan

luyén mot cdch ngiu nhién;
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bude 7: két qua phan tich duge tir may chu duge gui nguoc lai cho thiét bi tai
bién dé hién thi két qua, dong thoi két qua cling duge luu trit & mot méy chu dir lidu

nham truy xudt va giam sat lich sir chét lugng nude.

Theo mdt phuong 4n thyc hién khac, dé t6i uu qua trinh chup dnh, xu ly anh sau
khi chup anh mAu nude can phan tich trén khay dung mau. sang ché dé xuét phuong

phép gdm cac budc sau:

bude 1: 14y mAu nude cdn duoe phan tich, mdu nude can duoc lay tai cac vi tri
mang tinh dai dién cho ddi tuong cin phan tich va khong chira cac thanh phan chat rén,
di vat, c6 kich thudc 16n hodc rong réu, thire an nguyén hat; va mau duoc lay bing binh

14y mau chuyén dung, x{r 1i mau va bio quin mau;

budc 2: 14y mAu nudce tir binh chira mau cho vao khay dung mau, trong d6 khay
dung mau 13 mot trong céc bd phan clia thiét bi ding dé chup anh mau nude, trong khay
dung mau cd it nhit bdn giéng chira nudce tuong ung vi moi giéng chira nude duge
ding dé thir it nhit bdn chi tiéu twong Umg, bao gdm nhung khong giGi han ¢ cac chi
tiéu sau: chi ti€u pH, kiém, TAN, va NO» (Nitrit); trong do, mdi giéng chira nuge co thé
chira it nhat 3m!l mau nudc; mau nude duge bom vao bang xylanh hit mau chia trong

binh 14y mdu cho vao céc giéng cua khay dung mau;

budce 3: cho thude thir vao mdi giéng chira 3ml mau nude dang duge chita trong
khay chira mau ¢ bude 2, mdi mau nudc duge chia thanh bdn giéng chira khac nhau
trong mot khay chira mau; thude thir duge nho vao mdi giéng chira v6i dinh luong yéu
cdu cho timg thude thir cho timg giéng chira; khi mau tac dung véi thude thir s& xdy ra
phan Ung tao mau (mg v4i ting ndng do cia cac thong sd phan tich. Vi céc thong so
phén tich trén trong nudc s&€ khong gdy mau. Vi vay, khi chup hinh ma khong co thude

thir s& gan nhu giéng nhau & cac ndng d9 khac nhau;

thube thir duge nho vao mdi giéng chira véi dinh luong yéu cu cho timg thube

thir cho ting giéng chira, cu thé 1a:
tuyong ung voi giéng thir nhat dung dé thir chi tiéu pH, nho 0,2 ml thude thu pH;
giéng thtr hai dung dé thtr chi tiéu Kiém, nho 0,2 ml thude thir kiém;

giéng thir ba ding dé thu chi tiéu TAN, trong d6 dung ba loai thude thir TAN
khac nhau, nho 14n luot 0,2 ml thude thir TAN loai mdt, 0.2 ml thuée thu TAN loai hai.
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0,2 ml thudc thir TAN loai ba vao giéng thir ba;

giéng thir bén dimg dé thu chi tiéu NO», trong d6 dung hai loai thude thir NO»
khéc nhau, nho 1an lugt 0,2 ml thude thir NO2 loai mdt va 0,2 ml thude thu NO: loai hai;

trong d6, thude thir phai dugc bom dung va du voi sai s6 1a + 5%. va sau khi cho
thudc thir vao ting giéng, can c6 thoi gian chd phan Umg tuong Gmg vai mdi giéng chira

mau nudc nhu sau:

giéng thtr nhét ding dé thtr chi tiéu pH, c6 thoi gian phén Gmg ngay 1ép tic sau
khi cho thube thir;

giéng tht hai dung dé thir chi tigu Kiém, c6 thoi gian phan (mg ngay lap tic sau
khi cho thuée thir;

giéng tht ba dung dé thir chi tiéu TAN, c6 thoi gian phan Ung la sau khi cho
thude thir vao tir 7-10 phut;

giéng thu bén dung dé thir chi tiéu NO», ¢6 thoi gian phan tng 14 sau khi cho

thude thir vao tir 7-10 phut.

budc 4: sau thoi gian chd phan tng, dat khay vao hop chup va su dung may anh
dé& chup anh; may anh c6 thé dugc chup bing may anh trén dién thoai, cic may anh
thong dung hodc bat ky cdc may anh chuyén dung nao khéc;

.....

4.096 x 2.160 pixel.

bude 5: kiém tra chat lugng anh chup: khi chup anh, img dung s& kiém tra diéu
kién chyp anh anh sang, hudng dat khay, vi tri dat may anh va thyc hién lai buge chup
anh néu diéu kién chup anh khong dat yéu cau;can kiém tra vi tri khay da cd dinh. hudng
khay can dung vi tri cho cac giéng da khai bdo trén hé thong; may anh can dat dé chup

duoc du dién tich bé mat den;

bude 6: cho anh chup mau cia mau nudc phén tich, cu thé cac budc phan tich
anh gdm:

budc 6.1: can bang sang cla dén trén dién tich khay dung mau nudc va thanh
hiéu chuan mau, mot tap hop cic diém trai déu trén dién tich bé mat dén khong bi che

khuat dugc chon va dung dé trich xuat muc séng, to cdc muc sang ¢ tap di€ém nay, hé
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théng phan mém khoi chay thuét toan ndi suy Clough-Tocher duge dung dé tinh x4p xi
muc sang cho toan b bé mat ngudn séng, tir két qua ndi suy, d sang trén anh chup sé
duge dua vé cing mot muc trén dién tich bé mat ngudn sang; cu thé: dé 14y diém cho hé
thdng khoi chay thudt toan can bang séng, dén chiéu sang duoc b6 tri sao cho chiéu sang
di céc giéng chia mau nudc, thanh hidu chuén mau va cin mot phan dién tich bé mat
dén xung quanh; ddng thoi dén chidu sang duge dung dé chiéu sang cho cac giéng chua
mau nude, thanh hiéu chudn mau bén trong hop chup la dén chiéu sang dang dén led
mau tring;

budc 6.2: hé thdng phan mém khoi chay tiép thuét toan phén tich biéu dd tan suat
mau — phan tich histogram dé trich xuét mau coa giéng chira mau nudc va mau trén
thanh hiéu chudn mau duoc dat ké bén khay dung mau, tai mdi giéng chira miu nudc,
mot 14t ct ¢6 hinh dang ddng dang voi dién tich can phén tich mau, hé thong phan mém
khoi chay phén tich histogram trén gia tri mau cua cac diém anh trén lat ct nay s& dua
ra duoc gid tri mau chiém ti 18 cao nhat, gia tri mau nay sau do duge dung lam dau vao

ctia md hinh suy luén;

hé thdng khai chay phén tich biéu do tin sudt mau — phan tich histogram tuong
tu duoc thyc hién cho cac diém mau trén thanh hiéu chuan mau nhung véi lat cét co

hinh dang dong dang v&i dién tich cdn phan tich mau trén thanh hiéu chuén mau:

cu thé dé tang dién tich co6 thé phén tich va giam sai s6 do nhi€u lam mau phan
tich ra c6 tinh dai dién cao, & budc nay, phan tich histogram dé trich xuit mau cua giéng
chira miu nude, véi mot 1at cit co hinh tron ddng tim ddng dang véi dién tich can phan
tich mau trén giéng chtra mau nudc; va véi lat cat ¢ hinh dang hinh vudng ddng dang

voi dién tich can phan tich mau trén thanh hidu chuin mau;

trong d6, thanh hiéu chudn mau duoc bd tri canh bén khay dung mau nudc 1a
thanh gém c6 47 mau, duoc thiét ké voi cac mau & mot vi tri ¢d dinh, cac mau nay dugc
chon ra tr c4c mau cta mau nude sau khi 1én mau chi thi va mot sé mau co ban cta anh
sang nham tang hiéu qua hiéu chuén;

bude 6.3: hé thdng phin mém khoi chay thut toan méay hoc cho bai toan hdi quy
phi tuyén bao gdm mang no ron nhén tao - neural network, trong do, cac siéu tham s6 -

hyperparameter ctia kién tric mang no ron nhén tao - neural network dugc tinh chinh tu

dong bang phuong phép tim kiém ngiu nhién, két qua cho ra mot kién truc mang co 14
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16p, mdi 16p c6 31 neural no ron, dau ra tai mdi 16p duge dua qua cac 16p chiic nang
theo th tu: batch normalization 12 phuong phap hiéu qua khi huin luyén mot mé hinh
mang no ron nhén tao, chuén hoa cac dau ra cta mdi 16p voi do 1éch chuén 1, ham kich
hoat Mish, dropout d& cap dén viéc bd qua cac don vi an va hién trong 1 mang no ron
nhén tao, dropout 1a viéc bo qua cac don vi (torc 1a 1 nut mang) trong qua trinh huén

luyén mot cadch ngau nhién;

bude 7: két qua phan tich duoc tir may chu duge g ngugc lai cho thiét bi tai
bién dé hién thi két qua, dong thoi két qua cling duge luu trit & mot méy chu dir ligu

nhdm truy xudt va giam sat lich sir chét luong nude.

Theo mdt khia canh khac cua séng ché, sang ché dé xudt hé thong phén tich chi
tiéu chét lugng nude théng qua xtr ly hinh anh bang tri tué nhan tao, co céu tao gom:
khdi thu thap dir liéu 100, khéi phan tich dit liéu 200, khdi truyén dir lieu 300 va khéi
Iuu triy, hién thi 400, trong d6 khdi thu thap dit liéu 100 dé chup va cung cap hinh anh
cho kh&i phan tich di¥ liéu 200, khéi thu thap dit liéu 100 st dung thanh mau hiéu chuan

dé 1am co s¢ so sanh mau cua anh trén hinh chup, cuy thé:

khéi thu thap dif liéu 100 gdm cac thiét bi bao gdm hdp chup anh 101 keém dén
chiéu 102, khay dung mau 103 ¢6 it nhat bdn giéng 104 chtra cic mau nude, thude thi
105 riéng biét cho timg chi tiéu, thanh hiéu chudn mau 106 va mdy anh 107;

hop chup 101 bao gdm hop chup duge thiét ké tinh gon, vai vat li¢u cu tao bén,
¢ dén chiéu sang 102, kém khay dung mau 103 chua it nhat bdn giéng 104 kem va
thanh hiéu chuan mau 106 bén trong hop chup 101;

thudc thir 105 cho cac chi tiéu riéng biét duoc nghién ciru, pha ché va hi¢u chinh
theo cong thuc;

thanh hiéu chudn mau 106 gdm nhidu mau, duge thiét ké véi cdc mau & mot vi
tri ¢ dinh, cac mau nay duoc chon ra tir cac mau ctia mau nude sau khi 1én mau chi thi
va mdt s6 mau co ban cta anh sang nham tang hiéu qua hiéu chuan;

khdi phan tich 200 dé phan tich hinh anh dugc cdp tir khdi thu thap dit liéu 100
dén khéi xtr ly hinh anh, phan tich mau nudc va tinh toan gia tri chi tiéu chat lugng
nudc;

khdi trich xuat muc sang 201 thude khéi phan tich 200 dudi dang hé thong phan
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mém, tir cc mirc sang trong anh chup tap hop céc diém sang khac nhau, hé thong phan
mém nay khoi chay thuat todn noi suy Clough-Tocher duge ding dé tinh xép xi muc
sang cho toan b bé mit ngudn sang, tlr két qua noi suy, do sang trén anh chup s& dugc

dua vé cung mot muc trén dién tich bé mat ngudn sang;

khdi trich xuét mau 202 dudi dang hé thdng phan mém khoi chay thudt toan phén
tich histogram biéu dd tan sudt dé trich xudt mau cua cac giéng 104 chira mau nudce va
mau trén thanh hiéu chudn mau duoc dat ké bén khay dung mau 103, tai mdi giéng 104
chira mAu nude, mot 1at cét ¢6 hinh dang ddng dang vdi dién tich can phan tich mau, hé
thdng phan mém khoi chay phan tich histogram trén gid tri mau clia cac diém anh trén
14t cit nay sé dua ra duoc gia tri mau chiém ti 1& cao nhit, gia tri mau nay sau do dugc

dung lam dau vao cuia mo hinh suy luén;

khéi trich xudt mau 202 khéi chay phan tich histogram tuong tu dugc thyc hién
cho cac diém mau trén thanh hiéu chuin mau 106 nhung véi 14t cét ¢6 hinh dang ddng

dang voi dién tich can phan tich mau trén thanh hiéu chuan mau 106;

khdi suy ludn 203 dudi dang hé thong phan mém khoi chay thuét todn méay hoc
cho bai toan hdi quy phi tuyén bao gdm mang neural network no ron nhan tao. trong do.
céc hyperparameter siéu tham sé cua kién tric mang neural network no ron nhan tao
duoc tinh chinh tu dong, két qua cho ra mot kién tric mang c6 14 1ép. mdi 16p c6 31
neural, dau ra tai mdi 16p duoc dwa qua cac 16p chirc nang theo thr ty: batch

normalization, ham kich hoat Mish, dropout;

khdi truyén dit liéu 300 truyén va dua ra két qua gia tri chi tiéu da dugc khéi suy
ludn 203 x0r Iy va dua ra két qua cta timg thong sb va luu trit trén khdi luu trit va hién
thi 400 d& hién thi ¢ thiét bi tai bién va luu triy dir liéu trén co sd dit liéu dang dam may

hodc luu trlt @ mot may chu.

Theo mdt phuong &n thyc hién khac, dé t&i uu hinh anh chup va cho duge hinh
anh dat chit luong dé phén tich, sang ché hé thdng phan tich chi tiéu chét lugng nudce
thong qua xtr Iy hinh anh bang tri tué nhén tao, ¢ ciu tao gom:

khdi thu thap di liéu 100, khdi phén tich dir liéu 200, khdi truyén dit liéu 300 va
khéi lwu trit, hién thi 400, trong d6 khdi thu thap dit liéu 100 dé chup va cung cip hinh
anh cho khdi phan tich dit liéu 200, khdi thu thap dit liéu 100 sir dung thanh mau hiéu

chuén dé lam co so so sénh mau cta anh trén hinh chup, cu thé:
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khéi thu thap dit liéu 100 gdm céc thiét bi bao gdm hop chup anh 101 kém den
chiéu 102, khay dung mau 103 c¢ it nhit bdn giéng 104 chira cic mau nude, thude thir

105 riéng biét cho ting chi tiéu, thanh hiéu chudn mau 106 va may anh 107;

trong d6, may anh 107 c6 thé 1a dién thoai thong minh c6 camera dugc cai phin
mém phén tich anh mau nudc, ddng thoi 14 thiét bi giao tiép véi nguoi dung; cac loai
camera phd thong, camera cong nghiép, webcam khéc, va may anh 107 duge ding co

d6 phan giai toi thiéu 3.840 x 2.160 pixel hogc 4.096 x 2.160 pixel;

hop chyp 101 bao gdm hdp chup duge thiét ké tinh gon, véi vat liéu cdu tao bén.
¢6 dén chiéu sang 102, kém khay dung mau 103 chia it nhat bdn giéng 104 kem va

thanh hiéu chuan mau 106 bén trong hop chup 101;

thudc thir 105 cho cdc chi tiéu riéng biét duoc nghién ctiu, pha ché va hiéu chinh

theo cong thic;

thanh hiéu chuan mau 106 gdm nhi¢u mau, dugc thiét k€ voi cdc mau 0 mot vi
trf ¢ dinh, cic mau nay duoc chon ra tlr cdc mau ciia mau nude sau khi 1én mau chi thi

va mdt sO mau co ban cta anh sdng nham tdng hi€u qua hi€u chuén;

khdi phan tich 200 dé phan tich hinh anh duogc cip tir khdi thu thap dit liéu 100
dén khdi xtr Iy hinh anh, phan tich mau nudc va tinh todn gid tri chi tiéu chét lugng

nuoc;

khéi trich xudt muc sang 201 thudc khdi phan tich 200 dudi dang hé thong phan
mém, tr cdc murc sang trong anh chyp tip hop cc diém sang khac nhau, hé thong phé”m
mém nay khoi chay thuét toan ndi suy Clough-Tocher dugc dung dé tinh xap xi muc
sang cho toan bd bé mat ngudn sang, tlr két qua ndi suy, do sang trén anh chup sé¢ duoc

dua vé cung mdt muc trén dién tich bé mit ngudn sang;

khéi trich xudt mau 202 dudi dang hé thdng phan mém khoi chay thuét toan phan
tich histogram biéu dd tan sudt dé trich xut mau cta cic giéng 104 chira miu nude va
mau trén thanh hiéu chudn mau duoc dit ké bén khay dung mau 103, tai moi giéng 104
chira mau nuGe, mot l4t cit ¢o hinh dang ddng dang voi dién tich can phén tich mau, hé
thdng phdn mém khai chay phan tich histogram trén gia tri mau cta cac diém anh trén
1at cat nay s€& dua ra dugc gié tri mau chiém ti 1& cao nhit, gi4 tri mau nay sau do dugc

dung 1am dau vao ciia mo hinh suy luén;
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khdi trich xudt mau 202 khdi chay phan tich histogram tuong tu dugc thirc hién
cho c4c diém mau trén thanh hiéu chuin mau 106 nhung v6i lat cit c6 hinh dang dong

dang v&i dién tich can phén tich mau trén thanh hiéu chudn mau 106;

khéi suy luan 203 dudi dang hé thdng phan mém khoi chay thuét toan méy hoc
cho bai toan hdi quy phi tuyén bao gdm mang neural network no ron nhén tao. trong do,
c4c hyperparameter si€éu tham s6 cua kién trac mang neural network no ron nhan tao
duoc tinh chinh tu dong, két qua cho ra mot kién tric mang ¢6 14 16p, mdi 16p ¢6 31
neural, dau ra tai mdi 16p duoc dua qua cdc 1ép chuc ndng theo thir tu: batch

normalization, ham kich hoat Mish, dropout;

khdi truyén dir liéu 300 truyén va dua ra két qua gia tri chi tiéu da dugc khoi suy
luan 203 xtr Iy va dua ra két qua cia timg thong s6 va luu trit trén khéi Tuu it va hién
thi 400 dé hién thi ¢ thiét bi tai bién va luu trir dit liu trén co s dit liéu dang ddm may

hodc luu trlt & mdt may chu.

Theo mdt phuong an thyc hién khac, dé 81 uu hinh anh chup va cho dugc hinh
anh dat chat luong dé phan tich, dong thoi gitip hé thong cé thé trich xut mau ding cua
mau nude, sang ché hé thdng phan tich chi tiéu chit luong nude thong qua xir ly hinh

anh bang trf tu€ nhén tao, c¢o clu tao gbm:

khéi thu thap dir liéu 100, khdi phan tich dit liéu 200, khoi truyén dit liéu 300 va
khéi Tuu trit, hién thi 400, trong d6 khdi thu thap dit liéu 100 dé chup va cung cép hinh
anh cho khdi phén tich dit 1i€u 200, khdi thu thap dir liéu 100 s dung thanh mau hi¢u

chuén dé 1am co so so sanh mau cta anh trén hinh chyp, cu thé:

khéi thu thap dir liéu 100 gdm céc thiét bi bao gdm hdp chup anh 101 kém dén
chiéu 102, khay dung mau 103 c6 it nhat bon giéng 104 chira cdc mau nude, thude thu
105 riéng biét cho timg chi tiéu, thanh hidu chuan mau 106 va may anh 107,

trong d6, my anh 107 c6 thé 1a dién thoai théng minh cé camera dugc cai phan
mém phan tich anh mau nude, dong thoi 14 thiét bi giao tiép voi nguoi ding; cac loai

camera phd thong, camera cong nghiép, webcam khac, va may anh 107 duoc dung cé

-----

16

16/27



53727

hdp chup 101 bao gém hop chup duogc thiét ké tinh gon, voi vat liéu cAu tao bén.
c6 deén chiéu sang 102, kém khay dung mau 103 chira it nhat bn giéng 104 kem va

thanh hiéu chudn mau 106 bén trong hdp chup 101;

thude thir 105 cho céc chi tiéu riéng biét duoc nghién ciru, pha ché va higu chinh

theo cdng thic;

thanh hiéu chudn mau 106 gdm nhiéu mau, duoc thiét ké véi cdc mau ¢ mot vi
trf ¢b dinh, cdc mau nay duoce chon ra tlr cac mau cua mau nudce sau khi 1én mau chi thi

va mot sO mau co ban ctia anh sang nham tdng hiéu qua hiéu chuén;

kh&i phan tich 200 dé phan tich hinh anh dugc cép tir khéi thu thap dir liéu 100
dén khdi xtr Iy hinh anh, phan tich mau nudc va tinh todn gia tri chi tiéu chat luong

nudc;

khéi trich xudt muc sang 201 thude khdi phén tich 200 dudi dang hé théng phén
mém, tir cAc muc sang trong anh chup tip hop céc diém séng khac nhau, hé thong phan
mém nay khoi chay thuat toan ndi suy Clough-Tocher duge ding dé tinh x4p xi mirc
sang cho toan bo bé mat ngudn sang, tlr két qua ndi suy, d sang trén anh chup s& duoc
dua v& cung mot muc trén dién tich bé mat ngudn sang; dé lay diém cho hé thong khoi
chay thuat toan can bang sang, dén chiéu sang 102 dugc b6 trf bén trong hop chup 101
sao cho chiéu sang du cac giéng 104 chira mau nude, thanh hiéu chuan mau 106 va can
mot phén dién tich bé mat dén xung quanh, thanh hi¢u chuén mau 106 duge bd tri canh
bén khay dyng mau 103 14 thanh gdm ¢ 47 mau khac nhau, duoc thiét ké voi cdc mau
o mdt vi tri ¢6 dinh, cidc mau nay dugc chon ra tir cdc mau cua mau nudc sau khi 1én

mau chi thi va mdt sO mau co ban cta anh sang nham téng hi€u qua hi€u chuan;

trong d6, dén chiéu sang 102 duge dung dé chiéu sang cho cac giéng 104 chia
mAu nude, thanh hiéu chudn mau 106 bén trong hop chup 101 1a dén chiéu sang dang

dén led mau tring;

khdi trich xudt mau 202 dudi dang hé théng phin mém khéi chay thuét toan phan
tich histogram biéu dd tan sudt dé trich xudt mau cta cic giéng 104 chira mau nude va
mau trén thanh hidu chudn mau dugc dit ké bén khay dung mau 103, tai mdi giéng 104
chira mau nudc, mot 14t cit ¢ hinh dang dong dang véi dién tich can phan tich mau. hé
thong phan mém khdi chay phan tich histogram trén gia tri mau cta cac diém anh trén

lat cdt nay s€ dua ra dugc gia tri mau chi€ém ti 1€ cao nhat, gia tri mau nay sau d¢ duoc
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ding lam dau vao clia md hinh suy luén;

khdi trich xudt mau 202 khdi chay phan tich histogram tuong ty dugc thirc hién
cho céc diém mau trén thanh hiéu chudn mau 106 nhung véi lat ¢t ¢6 hinh dang dong

dang v¢i dién tich can phéan tich mau trén thanh hi¢u chuan mau 106;

khdi suy luan 203 dudi dang hé théng phan mém khoi chay thuat todn méay hoc
cho bai toan hdi quy phi tuyén bao gdm mang neural network no ron nhan tao, trong do.
céc hyperparameter siéu tham sé clia kién trc mang neural network no ron nhan tao
duoc tinh chinh tu dong, két qua cho ra mot kién tric mang c¢6 14 16p. mdi 16p ¢6 31
neural, ddu ra tai mdi 16p duoc dwa qua cdc 16p chic nang theo thu tu: batch

normalization, ham kich hoat Mish, dropout;

khdi truyén dir lidu 300 truyén va dua ra két qua gi4 tri chi tiéu da dugc khdi suy
luan 203 xtr 1y va dua ra két qua cna timng thong s6 va luu trit trén khéi luu trt va hién
thi 400 d& hién thi ¢ thiét bi tai bién va luu trit di liéu trén co s¢ dit liéu dang dam may
hodc luu trir & mot may chu.

Mic du phuong 4n thye hién theo sdng ché dugc boc 16 qua phan mo ta chi tiét
sang ché trén déy, tuy nhién, can hiéu ring sing ché hoan toan khong gisi han ¢ cac
phuong an thuc hién ndy. Cac chuyén gia trong cung linh vuc ky thuét thira nhan ring
¢6 thé thuc hién nhiéu thay ddi va sip xép tuong tu khic nita. Do vy, pham vi cua sang
ché duoc x4c dinh rd bao gdm tét ca nhiing thay doi, sip xép tuong tu thudc pham vi
cac diém yéu cau bao ho kém theo sau day.

Danh sach chi tiét cic s6 chi din trong hinh vé
100 khéi thu thap dit ligu

101 hop chup anh

102 dén chiéu

103 khay dung mau

104 giéng

105 thude thu

106 thanh hiéu chuan mau

107 méy anh
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200 khdi phan tich dit liéu
201 khéi trich xudt muc sang
202 khdi trich xuit mau
203 khéi suy luan

300 khéi truyén dit lidu
400 khdi luu tri, hién thi
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YEU CAU BAO HQ

1. Phuong phéap phan tich chi tiéu chit luong nudc thong qua xur ly hinh anh bang

tri tué nhan tao bao gém cac budc:

bude 1: 14y miu nudce can duge phan tich, mau nudce can duge lay tai cac vi tr
mang tinh dai dién cho déi tuong can phén tich va khong chiia cac thanh phan chét rén,
di vat, c¢6 kich thude 16n hoic rong réu, thirc dn nguyén hat; va mau duge ldy bang binh

ldy mau chuyén dung, xir Ii mau va bdo quan mau,

budc 2: 1dy mau nudce tir binh chira mau cho vao khay dung mau, trong d6 khay
dung mau 12 mot trong cac bo phan cia thiét bi dung dé chup anh mau nude, trong khay
dung mau c6 it nhat bon giéng chira nude tvong ing véi moi giéng chira nude dugce
dung dé thu it nhit bon chi tiéu tuong Gmg, bao gdm nhung khong gioi han ¢ cac chi
tidu sau: chi tiéu pH, kiém, TAN, va NO (Nitrit); trong do, mdi giéng chira nudce co thé
chira it nhat 3ml mAu nude; mau nude duge bom vao bang xylanh hit mau chia trong

binh 14y mAu cho vao cac giéng ciia khay dung mau;

bude 3: cho thude thir vao mbi giéng chtra 3ml mau nude dang duge chira trong
khay chira mau & budc 2, mdi mau nudc duge chia thanh bdn giéng chira khéc nhau
trong mot khay chira mau; thude thir duoc nho vao mdi giéng chtra voi dinh lugng yéu

cdu cho tirmg thudc thir cho tirng giéng chita;

bude 4: dit khay vao hdp chup va s dung méay anh dé chup anh; may anh c¢ thé
duoc chyp bing méy anh trén dién thoai, cac mdy anh thong dung hodc bat ky cac may

anh chuyén dung nao khéc;

bude 5: kiém tra chit lugng anh chup: khi chup anh, ing dung s& kiém tra diéu
kién chup anh anh sang, hudng dat khay, vi trf dat may anh va thyc hién lai bude chup
anh néu diéu kién chyp anh khong dat yéu cau;

bude 6: cho anh chup mau ctia mau nude phan tich, cu thé cdc bude phén tich
anh gbm:

budc 6.1: cin bang sang cla dén trén dién tich khay dung mau nudce va thanh
hidu chuén mau, mot tap hop cc diém trai déu trén dién tich bé mat dén khong bi che
khuét duge chon va dung dé trich xudt muc sang, tir cac muc sang & tap diém nay. hé

théng phdn mém khai chay thuét toan ndi suy Clough-Tocher duge dung dé tinh xap xi
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muc sang cho toan bd bé mit nguon sang, tir ket qua ndi suy, do sang trén anh chup s&

duge dua vé cing mdt mirc trén dién tich bé mit ngudn sang;

budc 6.2: hé théng phin mém khoi chay tiép thuét todn phén tich biéu dd tan suit
mau — phan tich histogram d& trich xudt mau cia giéng chira miu nudc va mau trén
thanh hiéu chudn mau duoc dat k& bén khay dung mau, tai mdi giéng chira mau nude,
mdt 14t ¢4t ¢ hinh dang ddng dang v6i dién tich cin phan tich mau, hé thdng phan mém
khdi chay phén tich histogram trén gié tri mau cua cac diém anh trén 1at cit nay s& dua
ra duoc gia tri mau chiém ti 1é cao nhét, gid tri mau ndy sau dé dugc dung lam dau vao

ctia md hinh suy luén;

hé théng khoi chay phén tich biéu dd tin suét mau — phén tich histogram tuong
tu duoc thtc hién cho céc diém mau trén thanh hiéu chuan mau nhung véi lat cit ¢d

hinh dang déng dang v¢i dién tich can phén tich mau trén thanh hiéu chudn mau;

bude 6.3: hé thong phan mém khdi chay thuat todn mdy hoc cho bai toan hdi quy
phi tuyén bao gdbm mang no ron nhén tao - neural network, trong do, cc siéu tham $6 -
hyperparameter cua kién tric mang no ron nhn tao - neural network dugc tinh chinh tu
dong bang phuong phap tim kiém nglu nhién, két qua cho ra mot kién tric mang c6 14
16p, mdi 16p ¢6 31 neural no ron, dau ra tai mdi 1ép duge dua qua céc 16p chirc ning
theo thir tu: batch normalization 12 phuong phap hiéu qua khi hudn luyén mdt mo hinh
mang no ron nhn tao, chudn héa cic ddu ra cia mdi 16p véi dd 1éch chudn 1, ham kich
hoat Mish, dropout d& cép dén viéc bo qua cac don vi an va hién trong 1 mang no ron
nhén tao, dropout 1a viéc bd qua cac don vi (tie 1a 1 nat mang) trong qua trinh huén

luyén mot cdch ngiu nhién;

bude 7: két qua phan tich duge tir my chi duge gii ngugc lai cho thiét bi tai
bién dé hién thi két qua va phan tich chi tiét, ddng thoi két qua ciing dugc luu trit & mot

mAy chu dit 1iéu nhdm truy xuét va gidm sat lich str chat luong nudc.

2. Phuong phap theo diém 1, trong do, ¢ budce 3, thude thtr dwoc nho vao mdi giéng
chira v6i dinh lugng yéu cau cho ting thudc thir cho ting giéng chira, cu thé la:

tuong (mg v6i giéng thir nhit dung dé thir chi tiéu pH, nho 0,2 ml thude thir pH;
giéng thtr hai dung dé thir chi tiéu Kiém, nho 0,2 ml thude thir kidm;

giéng thir ba diung dé thir chi tiéu TAN, trong d6 ding ba loai thudc thir TAN
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khéc nhau, nho 13n luot 0,2 ml thude thir TAN loai mot, 0,2 ml thude thir TAN loai hai,
0,2 ml thude thir TAN loai ba vao giéng thir ba;

giéng thu bén dung dé thir chi tiu NOo, trong do dung hai loai thude thir NO»
khac nhau, nhd 14n luot 0,2 ml thude thir NO2 loai mot va 0,2 ml thube thir NO» loai hai.

3. Phuong phép theo diém 1 hodc diém 2, trong do, thude thir phai duoc bom ding
va du voi sai s6 12 = 5%.
4, Phuong phép theo bat ky mot trong céc diém tir diém 1 dén diém 3, trong do. khi
nho thude thir vao can thoi gian chd phan ting twong tmg véi mdi giéng chira mau nude
nhu sau:

giéng thu nhat ding dé thir chi tidu pH, c6 thoi gian phan Gmg ngay 1ap tuc sau
khi cho thude thur;

giéng thtr hai ding dé thir chi tiéu Kiém, c6 thoi gian phan ing ngay 1ap tic sau
khi cho thubc thir;

giéng thu ba dung dé thir chi tieu TAN, c6 thoi gian phan tng 1a sau khi cho
thudc thir vao tir 7-10 phut;

giéng thir bdn ding dé thir chi tiéu NO», ¢6 thoi gian phan Ung 1a sau khi cho
thudc thir vao tir 7-10 phut.

S. Phuong phép theo diém 1, trong d6, & budc 4, mdy anh duge dung ¢ dd phéan
giai t61 thidu 3.840 x 2.160 pixel hodc 4.096 x 2.160 pixel.

6. Phuong phép theo diém 1, trong do, & budc 5, can kiém tra vi tri khay da ¢ dinh.
hudng khay ¢an dung vi tri cho céc giéng da khai béo trén hé thong; may anh can dat dé
chup duoc di dién tich bé mat dén.

7. Phuong phap theo diém 1, trong do, dé 1iy diém cho hé théng khoi chay thuét
“toan cin bing sang, & bude 6.1, dén chiéu sang duge bd tri sao cho chiéu sang du cic
giéng chira mau nude, thanh hidu chudn mau va cdn mot phan dién tich bé mat dén xung
quanh.

8. Phuong phép theo diém 7, trong do, dén chiéu sang duoc dung dé chiéu sang cho
céc giéng chira mau nude, thanh hidu chuan mau bén trong hop chup 1a dén chiéu sang
dang dén led mau tring.

9. Phuong phép theo diém 1, dé tang dién tich c6 thé phan tich va giam sai s6 do

nhidu 1am mau phén tich ra c6 tinh dai dién cao, trong do, & bude 6.2, phan tich
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histogram dé trich xudt mau ctia giéng chira mau nudce, véi mot 14t cit ¢6 hinh tron dong
tAm ddng dang v6i dién tich cAn phén tich mau trén giéng chira mau nudc; va véi lat cat
¢6 hinh dang hinh vuéng ddng dang véi véi dién tich can phan tich mau trén thanh hiéu
chudn mau.

10.  Phuong phap theo diém 1, trong d6, thanh higu chudn mau duge b6 tri canh bén
khay dung mAu nudc 14 thanh gdm c6 47 mau, duge thiét ké véi cde mau ¢ mot vi tri ¢d
dinh, cac mau nay dugc chon ra tur cadc mau cua mau nude sau khi 1én mau chi thi va
mot sd mau co ban ctia dnh sang nham tdng hi€u qua hiéu chuén.

11.  Hé théng phan tich chi tiéu chit luong nude thong qua xtr Iy hinh anh bang tri
tué nhan tao, c6 cau tao gdm: khdi thu thap dir liéu (100), khdi phan tich dir lidu (200).
khéi truyén dir lidu (300) va khéi luu trit, hién thi (400), trong do khdi thu thap dir licu
(100) dé chup va cung c¢dp hinh anh cho khdi phan tich dit ligu (200), khdi thu thap di

A

liéu (100) str dung thanh mau hi¢u chuan dé lam co s¢ so sanh mau cua anh trén hinh

chup, cu thé:

khéi thu thap dit liéu (100) gdbm cac thiét bi bao gdm hop chup anh (101) kem
deén chidu (102), khay dung mau (103) ¢6 it nhat bon giéng (104) chira cidc mau nudc,
thudc thir (105) riéng biét cho timg chi tiéu, thanh hiéu chudn mau (106) va may anh
(107);

hop chup (101): bao gdm hop chup duge thiét ké tinh gon, bén bi, c6 dén chiéu
sang (102), kém khay dung mau (103) chia it nhat bon giéng (104) kém va thanh hi¢u
chudn mau (106) bén trong hdp chup (101);

thudc thir (105) cho céc chi ticu riéng biét dugc nghién ctru, pha ché va hiéu chinh

theo cong thuc;

thanh hiéu chudn mau (106) gém nhiéu mau, dugce thiét ké voi cdc mau o mot vi
tri ¢6 dinh, cac mau nay dugc chon ra tr cac mau cua mau nudc sau khi 1én mau chi thi
va mdt s& mau co ban cia anh sang nhim ting hiéu qua hiéu chuén;

khdi phan tich (200) dé phén tich hinh anh duoc cap tir khi thu thap dit licu (100)
dén khéi xur ly hinh anh, phan tich mau nudc va tinh toan gia tri chi tiéu chat lugng
nudc;

khéi trich xudt mac sang (201) thude khdi phan tich (200) dudi dang hé thng

phan mém, tir cac mic sang trong anh chup tap hop cic diém sang khac nhau. hé thing
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phan mém nay khoi chay thuat toan ndi suy Clough-Tocher dugc dung dé tinh xdp xi
mtc sang cho toan bd bé mat ngudn sang, tlr két qua noi suy, do sang trén anh chup s&

duge dua vé cung mot muc trén dién tich bé mit ngudn sang;

khdi trich xudt mau (202) dudi dang hé thong phan mém khoi chay thudt toan
phén tich histogram bidu dd tan sudt dé trich xudt mau cua céc giéng (104) chira mau
nude va mau trén thanh hiéu chudn mau duoc dit ké bén khay dung mau (103), tai moi
giéng (104) chira mAu nudc, mot 14t cit co hinh dang dong dang voi dién tich can phan
tich mau, hé théng phdn mém khai chay phan tich histogram trén gid tri mau cua céc
diém anh trén 14t cit nay s& dua ra duoc gia trj mau chiém ti 18 cao nhét, gia tri mau nay

sau d6 dugc dung lam dau vao cua mo hinh suy luln;

khéi trich xuét mau (202) khoi chay phan tich histogram tuong tu duge thuc hién
cho céc didm mau trén thanh hidu chudn mau (106) nhung véi l4t cét co hinh dang dong

dang véi dién tich cin phén tich mau trén thanh higu chuan mau (106);

khéi suy luén (203) dudi dang hé thdng phan mém khoi chay thudt todn mdy hoc
cho bai toan hdi quy phi tuyén bao gdbm mang neural network no ron nhén tao, trong do,
céc hyperparameter siéu tham s6 ctia kién tric mang neural network no ron nhan tao
duoc tinh chinh tu dong, két qua cho ra mot kién tric mang c6 14 16p, mdi 16p ¢6 31
neural, ddu ra tai mdi 16p dugc dua qua cic 16p chic ndng theo thu ty: batch

normalization, ham kich hoat Mish, dropout;

khéi truyén dit lidu (300) truyén va dua ra két qua gia tri chi tiéu da dugc khoi
suy ludn (203) xir Iy va dua ra két qua cua timg thong s6 va luu trir trén khdi luu trir va
hién thi (400) dé hién thi & thiét bi tai bién va luu trit dit liéu trén co s¢ dit liéu dang

dam may hodc luu trir & mot may chu.

12.  Hé thdng theo diém 11, trong dé, may anh (107) c6 thé 1a dién thoai thong minh
c¢6 camera duge cai phidn mém phén tich anh mau nude, ddng thoi 1a thiét bi giao tiép
voi ngudi ding; céc loai camera phd thong, may anh cong nghiép, webcam khac.

13.  Hé thdng theo diém 12, trong d6, mdy anh (107) duge dung c6 dd phan giai tdi
thiéu 3.840 x 2.160 pixel hodc 4.096 x 2.160 pixel.

14, Heé thong theo diém 11, trong do, dé 1y diém cho hé théng khai chay thuat toan

cén bing sang, dén chidu sang (102) duge bé tri bén trong hop chup (101) sao cho chiéu
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sang du cac giéng (104) chita mAu nudc, thanh hiéu chuan mau (106) va can mot ph?m
dién tich bé mat dén xung quanh.

15.  Hé thdng theo diém 14, trong do, dén chiéu sang (102) dugc ding dé chiéu sang
cho cac giéng (104) chira mau nude, thanh higu chuin mau (106) bén trong hop chup
(101) 14 dén chiéu sang dang dén led mau tring.

16.  Hé thdng theo diém 11, trong dé, thanh hidu chuan mau (106) duge bd tri canh
bén khay dyng mau (103) 14 thanh gém c6 47 mau khac nhau, dugc thiét ké véi cde mau
& mot vi tri ¢b dinh, cac mau nay duoc chon ra tlr cdc mau cia mau nude sau khi 1én

mau chi thi v mdt s mau co ban clia 4nh séng nham ting hi¢u qua hiéu chuan.
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Buére 1: 14y mau nude can duge phan
tich, mau nudc can duogc 14y tai cac vi tri
mang tinh dai dién cho d6i tuong can
phén tich

!

Budére 2: 14y mau nudc tir binh chira miu
cho vao khay dung mau, va trong khay
c6 it nhat bon giéng chira nude tuong
‘g véi mdi chi tidu tuong ung

v

Bude 3: cho thudc thir vao mdi giéng
chira mau nudce; thude thir duge nhod vao
mdi giéng chira voi dinh luong yéu cau
cho tirng thude thir cho timg giéng chira

A 4

Buwdére 4: dat khay vao hop chup va s
dung méay anh dé chup anh; may anh c6
thé duoc chup bang may anh trén dién
thoai, cAc may anh thong dung

y

Buére 5: kiém tra chat lugng anh chup
va thyc hién lai budc chup anh néu didu
kién chup anh khong dat yéu cau

}

Buére 6: cho anh chyp mau ctia mau
nude phan tich, cy thé cac bude phan
tich anh gdm: can bing sang cho anh;
trinh xuat mau; phan tich mau cua anh

v

Bude 7: dua ra két qua dén thiét bi tai
bi€n, va luu trt dit li€u trén co s& dir
liu.

HINH 1
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Khéi thu thap dib lidu (100)

fiop chup anh (101) gom = ,

_an chiuéS(mz) 10 g Kigém.tra chét lugng anh & }

- Khay dieng mau (103) c6 it nhél bn giéng phan hoi nguoi ding

(104) chira:mau nudc da dugc 1én mau bang: T

thudc thip (105) Trut hop Kho .
Thanh higu chudn mau (106) > Méy anh (107) rwong hop khong co mang
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