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TOM TAT
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thuc hién nham phat trién mot giai phap thong minh hd trg ngudi ding ca nhan hoa ché
do an uéng dya trén nhu ciu strc khoe va sd thich. Muc tiéu chinh 1a thiét ké va trién
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Do an mang lai y nghia khoa hoc va thyc tién, dong goép vao viéc ap dung tri tué nhan
tao trong linh vuc dinh dudng, hd tro ngudi dung xay dung 16i sdng lanh manh, dong

thoi dat nén tang cho céc cai tién va md rong trong tuong lai.
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LOI NOI PAU

Trong bdi canh x3 hoi hién dai, khi nhip séng ngay cang nhanh va 4p lyc cong viée gia
tang, nhu cau vé mot ché do dinh dudng lanh manh, can d6i va dé dang quan 1y ngay
cang trd nén cap thiét. Tuy nhién, nhiéu ngudi gip kho khin trong viéc xay dung thuc
don phu hop véi nhu cau ca nhan, dic biét 1a nhitng ngudi quan tim dén viée ting cudng
protein, giam carbs va fat dé duy tri sttc khoe hoac hd trg muc tiéu tap luyén. Véi su
phat trién cua cong nghé thong tin, cac tmg dung hd trg dinh dudng da va dang trd thanh
cong cu hiru ich, giup ngudi dung t6i wu hoa ché do dn udng mot cach khoa hoc va hiéu
qua. Tur thyc té d6, dd an "Ung dung thuat toan di truyén dé xay dung hé thong tao thuc
don ca nhan" dugc thyc hién nham cung cap mot giai phap cong nghé, cho phép ngudi
dung dé dang theo ddi, quan 1y va tiy chinh thuc don dua trén so thich, nhu cau dinh
dudng va gidi han ca nhan.

Do 4n nay khong chi 13 co hoi dé ap dung kién thirc d3 hoc vao thuc tién ma con 1a bude
khoi dau trong viéc kham ph4 tiém ning cta cong nghé trong linh vyc sirc khoe va dinh
dudng. Toan bo qua trinh thyc hién tir nghién ctru, thiét ké dén trién khai déu dugc thuc

hién véi sy tan tAm va nd luc cao nhat, nhim mang lai mot san pham co gia tri thuc tién.

Em xin giri 101 cam on chén thanh va siu sic dén Thay Nguyén Thanh Binh, ngudi da
tan tinh huéng dan, truyén dat kinh nghi¢m va dong vién trong subt qua trinh thyc hién

do an.



CAM DOAN

T6i — Bui Hitu Trong — xin cam doan rang toan bo ndi dung va két qua trong d6 an "Ung
dung thuat toan di truyén dé xay dung hé théng tao thuc don ca nhan" 1a do t61 thuc hién
duéi su huéng dan cua Thay Nguyén Thanh Binh. Céc s6 liéu, két qua, va tai liéu tham
khao dugc trinh bay trung thyc, rd rang. Toi khong sao chép tir bat ky ngudn nao ma
khong trich dan. Néu c6 bét ky gian 1an hay sao chép nao, téi xin chiu hoan toan trach

nhiém trudc nha truong va quy dinh hién hanh.
Tran trong!

Pa nang, ngay 19 thang 06 nam 2025

Sinh vién thyuc hién
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Ung dung thudt todn di truyén d@é xéy dung hé thong tao thuc don cd nhin

CHUONG 1: TONG QUAN DPE TAI

1.1. Téng quan

Trong béi canh xa hoi hién dai, nhu cau vé mot ché do dinh dudng lanh manh ngay cang
gia ting, dic biét voi nhitng ngudi quan tAm dén stc khoe, tap luyén thé thao, hoidc co
cac han ché dinh dudng cu thé. Theo thong ké tir T6 chire Y t& Thé gidi (WHO), ty 18
béo phi va cac bénh lién quan dén dinh dudng khong lanh manh dang gia ting nhanh
chong, doi hoi cac giai phap hd trg quan 1y ché do an udng hiéu qua. Tuy nhién, nhiéu
nguoi gap khé khin trong viée xdy dung thuc don c4 nhan hoa, phi hop véi nhu cau
dinh dudng nhu gidu protein, it carbs va fat, ddng thoi thuan tién cho cac bita an trong

ngay, bao gdm bira sang va bira phu.

Pé tai "Ung dung thuét toan di truyén dé xay dung hé thong tao thuc don ca nhan" ra
doi nham dap tmg nhu ciu ndy, cung cdp mot nén tang cong nghé giup nguoi dung dé
dang quan 1y thuc don, theo ddi dinh dudng, va nhan goi ¥ mén an phu hop. Y nghia
clia d¢é tai khong chi nam & viéc ing dung cong nghé dé giai quyét van dé thyc tién ma
con gop phan ning cao nhan thic cong dong vé tAm quan trong ciia dinh dudng khoa

hoc.

1.2.  Muc dich va y nghia dé tai
Muc dich:

Trong bdi canh hién nay, nhu cau vé sirc khoe va voc dang ngay cang tang, kéo theo su
quan tam dén ché d6 an uéng cd nhan hoa. Tuy nhién, viéc tu 1én ké hoach thuc don dap
ung chinh x4c muyc tiéu dinh dudng (protein, carbs, fat, calories) va phu hop voi s¢ thich,
han ché cia timg ngudi 1a mot thach thirc 16n. Nhidu ngudi gip kho khin trong viée
dam bao thuc don vira dat muc ti€u (vi du: 120g protein, 2000 kcal/ngay), vira dap ung
so thich (thich mén it béo) va han ché (khong an sita), dan dén mat thoi gian va khong
duy tri duoc ché do an khoa hoc. Pé tai huéng dén xay dung mot hé thong tao thuc don
tu dong nham giai quyét van dé nay, giup ngudi dung dé dang dat duoc muc tiéu dinh
dudng, tiét kiém thoi gian, va cai thién stc khoe, ddng thoi dam bao thuc don da dang,

phu hop véi nhu cau cé nhan.

Sinh vién thuc hién: Bui Hitu Trong Huéng dan: PGS.TS Nguyén Thanh Binh 1



Ung dung thudt todn di truyén d@é xéy dung hé thong tao thuc don cd nhin

Y nghia:

Y nghia cua dé tai nam 6 viéc tmg dung thuat toan Di truyén (GA) dé giai quyét bai toan
t61 wu hoa thue don ca nhan hoa. Hé théng cung cip giai phap thuce té, hd trg ngudi ding
xay dung ché d6 in udng khoa hoc, giam nguy co cac bénh mén tinh nhu béo phi hay
tiéu dudng, tir 46 nang cao chat lugng cude séng. Ngoai ra, dé tai mang lai gia tri xa hoi
bang cach ca nhan hoa dinh dudng dua trén nhu cau va sé thich riéng, phu hop véi xu
huéng séng lanh manh hién dai. Hé thdng con c6 tiém ning tich hop véi cac to chirc y
té hodc tng dung thuong mai, md ra co hdi nghién ctru va phat trién trong twong lai.
Diéu nay khong chi khang dinh tinh tmg dung cao ma con gép phan vao su d6i méi

trong linh vyc cong nghé strc khoe.

1.3.  Muc tiéu dé tai

bé tai hudng dén xay dung mot hé théng tao thyc don tu dong, hd tro nguoi dung dat
duoc muc ti€u dinh dudng mdt cach chinh xac va ca nhan hoéa, bao gém cac chi sé nhu
protein, carbs, fat, va calories. H¢ théng dam béo thyc don duge tdi wu hoa dé dat muc
tiéu dinh dudng cia tirng bita n, dong thoi dap Gmg s thich c4 nhan va cac han ché vé
ché do an.

1.4. Pham vi va d6i twong nghién ciru

Déi tugng nghién ciru:

e Nguoidung: Ngudi co nhu cau ca nhan hoa thuc don dé dat muc tiéu dinh dudng,
bao gdm ngudi tip gym (ting co), nguoi giam can, hodc nguoi co ché do an dic
biét (an chay, khong an stra).

e Dt liéu mén an: D@ liéu moén an véi thong tin dinh dudng (protein, carbs, fat,

calories), thudc tinh (so thich, han ché), va ngit canh (bita sang/trua/téi/phuy).
Pham vi nghién ctru:

e Noi dung: Tap trung vao cac chirc niang cbt 16i: quan 1y thong tin nguoi dung,
quan ly moén an, tao thuc don ty dong, xem trudc va diéu chinh thuec don, luu va

xem lich sur
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e Khong trién khai tinh ning mé rong nhu tich hop can thong minh, chatbot hd tro,
hay hd tro ché d6 an phirc tap (keto, paleo). Hé thdng chi tip trung vao nguoi
dung c4 nhan, khong hd tro tinh ning cong dong.

1.5. Cong ngh¢ sir dung
1.5.1. Backend

Hé thong backend duoc xay dung voi cac cong nghé sau:

e Node,js:
- Express.js: Framework dé xay dung RESTful API.
- JWT (JSON Web Tokens): Thu vién xéc thuc va phan quyén.
- Mongoose (tiry chon): ORM dé két ndi va quan Iy MongoDB.
e Python:

- FastAPI: Framework dé xdy dung API hiéu suit cao.
- NumPy/Pandas (tiy chon): Thu vién hd tro tinh toan va xir Iy
dir liéu cho GA.

- Pydantic: Thu vién validation dir li¢u.
Hai nén tang tich hop qua API dé xtr Iy céc tac vu.
1.5.2. Frontend

Dy 4n str dung React.js lam framework chinh cho phan frontend. Cac cong nghé chinh
bao gdm:

e React.js voi Hooks dé quan Iy state va lifecycle

e React Calendar cho viéc hién thi lich thuc don

e Céc thu vién biéu d6 dé hién thi tién do dinh dudng

e (CSS Modules cho viéc quan 1y styles
1.5.3. Database

Dy 4n st dung MongoDB lam co s¢ dit li€u chinh:

e Luu trir thong tin nguoi dung, thuc don, va tién do tuan thu
e Schema-less database phu hop véi dir 1iu thuc don linh hoat

e Toi uu cho viéc truy xuat va cap nhat dit li¢u thuong xuyén
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e H) tro cac truy van phirc tap va aggregation

1.6. Két qua du kién

Két qua du kién cua dd 4n bao gém viéc phat trién mot hé théng tao thuc don ca nhan

hoa hoat dong hiéu qua, dua trén thuat toan Di truyén (GA) dé t6i wu héa dinh dudng.

Cu thé:

X4y dung thanh cong hé thdng c6 kha ning tao thuc don dap tng muc tiéu
dinh dudng (calo, protein, carb, fat) trong vong 1-2 phit, v6i sai sé dudi
10% so v6i yéu cau ngudi dung.

Thiét ké giao dién ngudi ding triuc quan, cho phép nhap thong tin ¢4 nhan
(tudi, can ning, so thich) va hién thi thuc don dé dang, kém theo céc tinh
nang goi y mon n va theo doi tién do.

Pua ra bao céo danh gia hiéu qua, bao gdm do chinh x4c dinh dudng, mirc
d6 hai long cua nguoi dung qua khao sat (du kién dat trén 80%), va thoi
gian xtr ly nhanh chéng.

Cung cap nén tang c6 thé mé rong, sin sang cho céc cai tién nhu tich hop

v6i thiét bi thong minh hodc mé rong dit liéu mén an trong tuong lai.

1.7. Céu tric ndi dung cia dd an tét nghiép

Do an tot nghiép duoc t6 chirc thanh cac chuong va tiéu myc nham trinh bay mot cach

c6 hé thdng qua trinh nghién ciru, thiét ké, trién khai, va danh gia hé thong tao thuc don

c4 nhan hoa dua trén thuat toan Di truyén (GA). Céu tric ndi dung bao gom:

e Chuong 1: Tong quan vé dé tai
Gidi thiéu bdi canh, muc dich, y nghia, pham vi, phuong phap nghién ciru,
két qua du kién, va cau hoi dinh huéng ctia dd an. Phan nay dit nén tang cho

toan bo du an, xac dinh vai tro cua GA trong t6i wu hoa dinh dudng.
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e Chuong 2: Co sé 1y thuyét
Trinh bay cac khai niém nén tang vé thuat toan Di truyén (GA), cac nguyén
tac t6i wu hoa, co s¢ dit liéu dinh dudng, va cac cong nghé lién quan (Node.js,
FastAPIL, MongoDB), 1am co sé cho thiét ké va trién khai hé thong.

e Chuong 3: Phén tich va thiét ké h¢ thong
Bao gdm phan tich yéu cu chirc ning va phi chtrc ning, thiét ké kién trac hé
théng, thiét ké co so dit liéu (cac collection nhu User, Food, SaveMenu,
ComplianceHistory, Notifications), va thiét ké giao dién nguoi dung. Phan
nay cung cip khung 1y thuyét va ban thiét ké chi tiét cho trién khai.

e Chuong 4: Trién khai va két qua
Trinh bay két qua dat duoc (thuc don t6i wu, giao dién hoat dong), danh gia
hiéu qua hé théng (d6 chinh xac dinh dudng, thoi gian xir 1y, phan hdi ngudi
dung), ciing véi cac han ché va dé xuét phat trién trong tuong lai nhu tich hop

thiét bi thong minh.

1.8. Két luan chwong

Chuong Tong quan di cung cap cai nhin tong quan vé dé tai "Ung dung thuit toan Di
truyén dé xay dung hé thong tao thuc don ca nhan", 1am 13 co s Iy thuyét, bdi canh, va
¥ nghia thuc tién ctia viéc phat trién hé thong nay. Trong bdi canh nhu cau vé dinh dudng
khoa hoc ngdy cang gia ting, dé tai giai quyét van dé xay dung thyc don ca nhan hoa,
t61 wu hoa dinh dudng, va hd tro ngudi dung theo ddi tién do, dic biét cho nhitng ddi
tuong nhu nguoi tdp gym, gidm can, hodc cod ché d6 an dic biét. Mo ta bai toan di xac
dinh muc dich, muc tiéu, pham vi, va ddi tuong nghién ctru, tap trung vao cac chirc nang
c6t 161 nhu quan 1y thong tin, tao thuc don ty dong, va theo ddi tién do, dong thoi gidi
han khong trién khai cac tinh ning mo rong nhu tich hop thiét bi thong minh hay hd trg

cong dong.

Chuong nay di xay dung co so 1y luan va dinh huéng cho cac phan tiép theo, bao gdbm
thiét ké hé théng. Nhitng noi dung nay sé duoc phat trién siu hon dé hién thyc hda muc
tiéu cua dé tai, gop phan mang lai mot giai phap cong nghé thyc tién va hiéu qua cho

quan li ca nhéan hoa.
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CHUONG 2: COSOLY THUYET

2.1. Thuit to4n di truyén Genetic Algorithm (GA)

2.1.1. Khai niém va nguyén ly

Thuat toan Di truyén (GA) 1a mot phwong phéap toi wu hoa dya trén nguyén 1y tién hoa
tu nhién, dugc léy cam hung tr qua trinh chon loc tu nhién cua Charles Darwin. GA
dugc phat trién bai John Holland vao nhitng ndm 1970 va 1a mot phan cua linh vuc tinh
toan tién hoéa. Thay vi tim kiém giai phap théng qua cac phuong phap toan hoc truyén
thong (nhu gradient descent), GA st dung cac khai niém nhu chon loc, lai ghép
(crossover), va dot bién (mutation) dé tién hoa mot tap hop cac giai phap tiém ning (goi

1a quan thé - population) qua nhiéu thé hé.

Bat dau

Khé'i tao quan thé

Tinh gia tri thich nghi

Piéu kién dirng

Trao ddi chéo

Dot bién

Hinh 2.1: So do tong quan hoat dong GA
Nguyén 1y co ban cia GA bao gom:
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Khéi tao quan thé: Bét diu v6i mot tap hop cac giai phap ngau nhién, mbi
giai phap dugc biéu dién duéi dang mot chudi (thuong 1a chudi bit hodc sb
thuc), goi 1 nhiém sic thé (chromosome).

Panh gia do thich nghi: Mdi nhiém sdc thé dugc danh gia dua trén mot ham
muc tiéu (fitness function), do ludng mirc d6 "tot" ciia giai phép.

Chon loc: Cac giai phap c¢6 do thich nghi cao hon c¢6 kha nang dugc chon
dé tao ra thé hé tiép theo, mo phong co ché "sbng sot ctia ké manh".

Lai ghép va dot bién: Ap dung céc toan tir di truyén dé tao ra cac giai phap
mai tir cac giai phap ci, tang tinh da dang va kham ph4 khong gian tim
kiém.

Lap lai: Tiép tuc qua trinh qua nhiéu thé hé cho dén khi dat dugc tiéu chi

dirng (vi du: s6 thé hé tdi da hodc d6 hoi ty cua giai phap).

GA dac biét hi€u qua trong céc bai toan t8i wu hoa phtrc tap, khong c6 gradient r0 rang,

hoic c6 khong gian tim kiém rat 16n, nhu 1ap lich, t6i vu héa dinh dudng, hoic thiét ké

hé thong

2.1.2 Cac thanh phan co ban cia GA

GA bao gdm cac thanh phan chinh sau dy, dong vai trd quan trong trong qua trinh tién

hoa:

Quan thé (Population): Tap hop cac giai phap tiém niang, thuong duoc khoi
tao ngiu nhién. Kich thudc quan thé anh huéng dén d6 da dang va téc do
hoi tu.

Nhiém sic thé (Chromosome): Biéu dién ctia mot giai phap, thuong 13 mot
chudi bit, s6 thue, hodc ciu trac dir liéu tuy chinh (vi du: mang thoi gian
cho lich an).

Ham muc tiéu (Fitness Function): Tiéu chi danh gia d6 t6t cua mot giai
phap. Ham nay can duoc thiét ké sao cho phan anh chinh xac muc tiéu cia
bai toan.

Toan ttr chon loc (Selection Operator): Co ché chon cac nhiém séc thé c6
d6 thich nghi cao dé truyén gen cho thé hé tiép theo (vi du: roulette wheel

selection, tournament selection).
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e Toan tir lai ghép (Crossover Operator): Két hop cac nhidm séc thé tir cha

me dé tao ra con c4i, ting kha ning kham pha giai phap moi.

e Toan tir dot bién (Mutation Operator): Gidi thiéu ngau nhién cac thay doi

nho vao nhiém séic thé dé duy tri da dang di truyén.

e Tiéu chi dimg (Termination Criteria): Diéu kién két thuc qua trinh tién hoa,

nhu dat s6 thé hé ti da, do thich nghi tdi uu, hodc khong cai thién thém.

2.1.3. Cic toan tir di truyén

Céc toan tir di truyén 1a nhimg cong cu quan trong giup thuat toan Di truyén (GA) tao

ra cac thé hé méi, méd phong qué trinh tién hoa ty nhién nhu chon loc, lai ghép, va dot

bién. Chiing dong vai tro cot 18i trong viéc duy tri su da dang di truyén va hudng t6i cac

giai phap t6i uu, dic biét trong bai toan phirc tap nhu t6i uu héa lich an cua ban. Dudi

day, minh s€ giai thich chi tiét tung loai todn tir, cach ching hoat dong, va cach diéu

chinh dé phu hop véi nhu cau thuc té.

¢ Chon lgc (Selection)

Roulette Wheel Selection: Phuong phdp nay hoat dong nhu mot banh
xe may man. Mdi nhiém sic thé dugc gan mot 1at banh co kich thudce
ty 16 v6i do thich nghi cta nd. Khi quay banh, nhidm sic thé c6 do
thich nghi cao hon s& c¢6 co hoi 16n hon dé duoc chon. Uu diém 1a
don gian, nhung néu mot vai ca thé qua ndi trdi, cac ca thé khac co
thé bi loai bé hoan toan.

Tournament Selection: Cach nay chon ngiu nhién mot nhém nho
nhiém séic thé (thuong 2-5 ca thé), so sanh do thich nghi, va chon ca
thé tot nhat. Qua trinh lap lai nhiéu 1an dé tao quﬁn thé méi. biéu nay
gitip giam su chi phdi ciia cac ca thé qua manh, nhung doi hoi nhiéu
phép so sanh hon.

Rank Selection: Tat ca nhiém séc thé duogc sip xép theo thir hang do
thich nghi, va xac suét chon dua trén vi tri thay vi gia tri tuyét doi.
Phuong phap nay dam bao sy da dang bang cach tranh cho mot vai
c4 thé chiém wu thé, du viéc tinh toan c6 thé phtrc tap hon véi quén

thé 16n.
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¢ Lai ghép (Crossover)

e Single-Point Crossover: Mot diém ngau nhién dugc chon dé cit
nhiém séc thé cua cha va me, sau do6 hai doan gen tur diém do tro di
duoc trao ddi. Vi du, voi1 hai cha me "[7:30, 12:45, 18:15, 1, 4, 3]"
va "[7:45, 12:30, 18:00, 2, 5, 1]", néu cat giita "12:45" va "18:15",
con céi co thé 1a "[7:30, 12:45, 18:00, 2, 5, 1]". Phuong phap nay don
gian nhung co thé gi61 han sy da dang.

e Two-Point Crossover: Hai diém cit ngau nhién duoc chon, va doan
giita chung dugc trao d6i. Vi cung vi du, néu cit giira "12:45" va
"18:15" ciing nhu gitta "1" va "4", két qua c6 thé 1a "[7:30, 12:30,
18:00, 2, 4, 3]". Cach nay ting kha ning tao t6 hgp mdi, nhung can
can than dé khong pha hiy ciu trac tét.

e Uniform Crossover: Mdi gen ctia con cai dugc chon ngau nhién tir
cha hodc me véi xac suat 50%. Vi du, két qua co thé 1a "[7:30, 12:30,
18:15, 2, 4, 1]". Phuong phap nay mang lai su da dang cao, nhung
c6 thé 1am mat cau triic quan trong néu khong kiém soat.

< Dot bién (Mutation)
Dot bién gidi thiéu cac thay doi ngau nhién dé duy tri da dang di truyén,
tranh viéc quan thé bi ket & giai phap cuc bd. Ba ky thuat dot bién phd bién
phu hop véi céc loai dir li¢u khac nhau.

e Bit Flip Mutation: Thudng dung véi chudi bit, k§ thut nay 1at mot
bit ngﬁu nhién tir 0 thanh 1 hodc nguoc lai. Vi dy, "[0, 1, 0, 1]" co
thé thanh "[0, 0, 0, 1]" néu bit thir hai dugc chon. Phuong phép nay
hi€éu qua voi1 dit liéu nhi phan, nhung khong phu hop vai thoi gian
hay s6 thuc.

e Gaussian Mutation: Danh cho gen sé thuc, k¥ thuat nay thém mot gia
trj ngAu nhién tir phan phdi Gaussian (trung binh 0, d6 1éch chuén
nho nhu 15 phit) vao mot gen. Néu "07:30" duoc chon va gia tri 1a
+10 phut, két qua 1a "07:40". Cach nay giit tinh lién tuc, phu hop dé

dieu chinh gi¢ an, nhung can gidi han dé khong léch qua xa.
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e Swap Mutation: Hoan ddi hai gen ngau nhién trong nhiém séc thé,
thudng ap dung cho mang mén an. Vi "[1, 4, 31", néu doi vi tri 1 va
2,két quala "[4, 1, 3]". Phuong phap nay gitp thir nghiém cac to hop

mon an méi ma khong lam réi cau tric tong the.

<% Diéu chinh ty 1¢ 1ai ghép va dot bién

e Ty 1¢ lai ghép va dot bién 1 hai tham sé quan trong can duoc dicu
chinh dé cin bang giita khai thac (tdn dung giai phap hién c6) va
kham phé (tim kiém giai phap méi). Ty 18 lai ghép thuong dao dong
tir 0.6 dén 0.9, quyét dinh murc 6 két hop gen giira cha me. Mot gia
tri cao nhu 0.8 khuyén khich khai thac cac giai phap da tot, trong khi
gia tri thap hon nhu 0.6 gitr lai da dang. Ty 1& dot bién, thuong tir
0.01 dén 0.1, diéu chinh mutrc d6 thay doi ngau nhién. Gia tri thap
nhu 0.05 tip trung vao khai thac, con gia tri cao nhu 0.1 thuc day
kham pha.

e Sy can bang nay rat quan trong. Néu ty 1& lai ghép qua cao ma dot
bién qua thap, quin thé co thé bj hoi tu sdm vao mot giai phap khong
t61 wru, mat di kha ning tim kiém toan cuc. Nguoc lai, néu dot bién
qua cao, GA c6 thé tré nén ngau nhién, khong khai thac duogc cac
giai phap da cai thién. Trong truong hop t6i wu hoa lich 4n, ban ¢o
thé bat dau voi ty 18 lai ghép 0.7 va dot bién 0.05. Néu Fitness khong
tang sau 20 thé hé, hiy thir ting dot bién 1én 0.07 dé kham pha thém,
hodc giam xudng 0.03 néu mudn tinh chinh giai phap hién cé. Piéu
chinh nay nén dugc thir nghiém véi dir li¢u thuc té ciia ban dé tim ra

thong so to1 uu.

2.2. Thuit toan GA trong db an

Thuat toan Di truyén (GA) 1a mot phuwong phap t6i wu hoa dya trén nguyén 1y tién hoa
tu nhién, duogc ap dung dé tao ra lich an c4 nhan hoa t6i wu. Muc tiéu la sép xép khung
gio an hop 1y, chon mén an tir Food dé dap ung nhu cau dinh dudng tir user, va khuyén

khich tuén tha dwa trén ComplianceHistory. Quy trinh GA dién ra qua nhiéu thé hé, véi
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cac budc duge minh hoa trong so do. Dudi day 1a chi tiét timg budce va ¥ nghia trong

boi1 canh do an.

Khdéi tao quan thé
Tao 50-100 lich &n ngéu
nhién

¥

Banh gia dé thich nghi
Tinh Fitness dira trén khung gid,
dinh dw&ng, s& thich

A

h

Chon loc
Tournament Selection
chon lich t8t nhat

h

Lai ghép
Two-Point Crossover tao Khéng
thé hé con

h

Bt bién
Gaussian/Swap Mutation
thém da dang

-

Kiém tra tiéu chi dirng
100 thé hé hodc Fitness 4n dinh

Cao

|

Lich &n t6i tru
Lwu va SaveMenu, tao thdng
bao

Hinh 2.2: So do luong hoat déng ciia GA trong dé dn
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Quy trinh hoat dong chi tiét cia GA:

< Bude 1: Khéi tao quan thé
Qua trinh bat dau véi viée khoi tao mot quan thé, tirc 13 tap hop céc giai
phap tiém ning, trong truong hop nay 1a cac lich an ngiu nhién. GA tao ra
tir 50 dén 100 lich 4n, mdi lich duoc biéu dién dudi dang mot nhiém sic thé
— mot chudi gém thoi gian bit dau cua cac bira dn va danh sich mon an
twong Ung. Thoi gian duogc chon ngau nhién trong khoang linh hoat quanh
IDEAL MEAL, con mén in dugc lay tir Food sao cho khéng vi pham
restrictions (nhu "low_sodium"). Budc nay dit nén méng cho qua trinh tién

hoa, cung cap sy da dang ban dau dé GA kham pha.

D)

s Buwéc 2: Panh gia do thich nghi
Sau khi c6 quan thé, GA tién hanh danh gia d¢ "t6t" cia timg lich an thong
qua bude "Panh gia d¢ thich nghi" vi mo ta "Tinh Fitness dua trén khung
gio, dinh dudng, so thich". Day la giai doan quan trong, noi mdi nhiém sic
thé duoc cham diém dya trén mot ham muc tiéu (fitness function) duoc thiét
ké dic biét cho d6 an. Ham nay két hop ba yéu t6 chinh:

e Can bang dinh dudng: Tinh tong calo, protein, carbohydrate, va chat
béo tir cac mon an (dua trén Food) va so sanh véi dailyCalorieNeeds
tu user.

e Phu hop so thich/han ché: Pém sb lugng preferences (nhu "healthy™)
khép v61 nguoi dung va ddm bao khong vi pham restrictions (nhu
"low_sodium").

s Budc 3: Chon loc (Selection)

e Muc tiéu: Chon ra cac thé hé tot nhat dé 1am cha me cho thé hé tiép
theo

e Thuc hién:

- St dung phuong phap Tournament Selection: chon ngau
nhién mot nhém nho ca thé, ca thé cé fitness cao nhat trong
nhom s€ duogc chon.

- Ngoai ra, gitr lai mot s6 ca thé tot nhat (elite) dé dam bao

khong mat cac giai phap tot.
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s Budc 4: Lai ghép (Crossover)
e Muyc tiéu: Tao ra cic ca thé con méi bang cach két hop thong tin di
truyén tir hai c4 thé cha me.
e Thuc hién:
- St dung hai chién luoc:

+ Uniform Crossover: Mdi bita an cta cé thé con duoc
chon ngau nhién tir mot trong hai cha me.

+ Single-Point Crossover: Chon mot diém cat, két hop
cac bira dn trude diém cat tir cha me 1 va sau diém cat
tr cha me 2.

- Ty 1& str dung hai chién luoc 1a 50/50.
< Budc 5: Dot bién (Mutation)
e Muc tiéu: Tang tinh da dang cho quén thé, tranh roi vao cuc tri dia
phuong.
e Thuc hién:
- Véi mot xac suat nhat dinh (vi du 20%), thuc hién dot bién
trén ting bira an cla ca thé con:

+ Dot bién toan bo bita dn: Thay thé toan bo mén an trong
bita bang cdc mén mdi phu hop véi muc tiéu dinh
dudng.

+ Dot bién ting mén: Thay thé hodc thém mot mon dn
trong bita, wu tién mén phu hop voi phan dinh dudng
con thiéu.

- Pam bao s6 lwong moén an trong mdi bira khong vuot qua gidi
han cho phép.
< Budc 6: Kiém tra diéu kién ding
e Muc ti€u: Xéc dinh khi nao thuat toan nén dung lai.
e Thuc hién:
- Thuat toan dung lai khi dat mdt trong céc diéu kién sau:

+ Dai chay du sb thé hé (vi du 100 thé hé).
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+ Fitness cta ca thé tot nhat dat ngudng mong mudn (vi
du > 0.95).
+ Fitness khong céi thién sau mot s6 thé hé lién tiép
(early stopping).
< Budc 7: Luu két qua t6i wu
e Muc tiéu: Luu lai lich 4n t8i vu va thong bao cho ngudi dung.
e Thuc hién:
- Lich an tbi vu s& dugc luu vao co s dit liéu (SaveMenu).
- Co thé tao thong bao nhac nhd hodc giri email cho ngudi ding

ve lich an maéi.

2.3. Uu diém va han ché

2.3.1. Uu diém

< Kha niing t6i wu héa phirc tap:

o GA ndi bat trong viéc giai quyét cac bai toan toi wu hoa da muc tiéu
(multi-objective optimization), chang han nhu can bang dinh dudng
(calo, protein, carb, fat), da dang mon an, va tuan thu sé thich ca
nhan. Thuat todn nay kham phé khong gian giai phap 16n thong qua
qué trinh tién héa, tim ra thyc don t6i vu ma cac phuong phap truyén
thong (nhu lap trinh tuyén tinh) kho dat duoc.

e Trong dd an, GA duoc ap dung dé tao thuc don ca nhan hoa, dam
béo céc chi s dinh dudng gan ding véi muc tiéu (sai s6 dudi 10%),
thé hién hiéu qua trong xir 1y dit liéu phirc tap.

¢ Tinh linh hoat va thich nghi:

e GA cho phép diéu chinh cac tham s6 (population size,
mutation_rate, generations) dé phu hop véi yéu cau cu thé clia nguoi
dung, nhu ché dd an kiéng, han ché dj ung, hodc s¢ thich ca nhan.
Co ché d6t bién va lai ghép gitip thuit toan thich nghi véi dir liéu
thay doi, vi du: cap nhat mén an médi hoac thay d6i muc tiéu dinh

dudng.
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e Diéu nay dic biét hitu ich trong hé théng cua ban, noi meal targets

va user_profile c6 thé thay ddi theo thoi gian.
% Kha nang xir ly khong gian giiai phap lon:

e V6isd lwong moén dn va td hop bira an 16n, GA st dung co ché chon
loc tu nhién dé kham pha hang ngan kha nang, vuot troi so voi cac
phuong phap thir va sai thi cong. Trong trudng hop dd 4n, quan thé
50 c4 thé qua 100 thé hé dam bao tim dugc thuc don téi uu trong thoi
gian hop 1y (1-2 phut).

e Uu diém nay gitp hé thong ty dong hoa, giam cong sirc clia ngudi
duing trong viéc thir nghiém cac to hop thue don.

% Tinh sang tao va da dang:

e Nhé co ché dot bién va lai ghép, GA co thé tao ra cac thuc don sang
tao, tranh 1dp lai mén an va tang trai nghiém nguoi dung. Trong code
cua ban, diversity score va balance score trong calculate fitness
khuyén khich sy da dang, 1am cho thuc don phong pht hon.

e Piéu nay dap tng nhu ciu vé tinh c4 nhan hoa va su méi mé trong

ché do an uong.

2.3.2. Han ché

¢ Thai gian tinh toan:

e GA doi hoi nhiéu lan lip (generations) va dénh gia fitness cho ting
c4 thé, dan dén thoi gian xir 1y 1au hon so véi cac thuat toan don gian
nhu quy hoach tuyén tinh, dic biét khi quan thé 16n hodc dit liéu moén
an phong phii. Trong d6 4n, viéc xir Iy 50 cé thé qua 100 thé hé c6
thé mat 1-2 phuat, khong phu hop véi cac yéu cau thoi gian thyec.

e Hanché nay co thé dugc cai thién bﬁng cach ti wu hoa tham sb (giam
population_size hodc generations) hoic st dung phan crng manh
hon.

% Phu thudc vao tham sb ban dau:
e Hiéu qua ciia GA phu thudc vao cac tham s nhu population_size

(50), mutation_rate (0.2), va elite_size (5). Néu cac gia tri ndy khong
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duoc diéu chinh hop ly, thuat toan co thé hoi tu cham hodc roi vao
giai phap cuc b (local optima). Trong code cuia ban, mutation rate
duogc diéu chinh déng, nhung van can thir nghiém dé t6i wu hoa.

e Diéu nay doi hoi kinh nghiém hodc thir nghiém nhiéu lan dé tim bo
tham s6 1y tuong.

< Kho kiém soat chinh xac:

e GA khong dam bao tim ra giai phap toi vu tuyét doi ma chi tim kiém
giai phap gan tbi uu (near-optimal solution). Trong trudng hop thuc
don, sai s6 dinh dudng (du dudi 10%) c6 thé khong dap Gmg hoan
toan céac yéu ciu nghiém ngdt, dic biét vé1 nguol bénh can dinh
dudng chinh xac.

e Han ché nay c6 thé dugc khic phuc bang cach két hop GA voi cac
thuat toan khac (nhu hill climbing) dé tinh chinh két qua.

< Yéu ciu dir liéu chat lwong cao:

e GA phuy thudc vao dir li¢u dau vao (danh sach foods, user profile,
meal_targets). Néu dir liéu khong day dii hodc khong chinh xac (vi
du: thiéu thong tin dinh dudng ctia mén dn), két qua thuc don sé kém
tin cay. Trong d6 an, chat luong co so dit liéu MongoDB 14 yéu t6
quyét dinh hiéu qua thuat toan.

e Diéu nay doi hoi dau tu vao viéc thu thap va xac thuc dir liéu ban

dau.
2.3. Cong nghé sir dung

¢ Node.js véi Express.js:
e St dung dé xay dung RESTful API, cho phép xir 1y cac yéu cau tir
frontend mot cach hiéu qua.
e HO trg quan 1y cac chirc niang dang ky, dang nhap, va xac thuc nguoi
dung thong qua JWT (JSON Web Tokens), ddm bdo tinh bao mat va
phan quyén.
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e Express.js cung cip framework nhe nhang, dé mé rong, pht hop dé
xay dung backend quan ly dir li€u nguoi dung.

e Pam bao giao tiép muot ma véi co so dir 1liéu MongoDB, hd trg xir
1y cac tac vu nhu luu trit hd so ngudi ding va xac thuce email.

% Python v6i FastAPI:

e Trién khai thuit toan Di truyén (GA) dé téi wu hoa thue don, tan dung
stc manh xur Iy dit li€u phtrc tap ctia Python.

e Xir Iy cac phép tinh dinh dudng va t6i vu hoa dya trén muc tiéu ca
nhan, dam bao thuc don can bang va phu hop.

e FastAPI duoc chon nho toe do xir 1y nhanh nho hd tro asynchronous,
phu hop véi céc tac vu tinh toan ndng.

e Tich hop tot voi cac thu vién khoa hoc dir liéu, giup nang cao hiéu
qua trong viéc phan tich va t6i wu hoa dir liéu dinh dudng.

¢ MongoDB:

e L3 co sd dir lieu NoSQL dugc st dung dé luu trix thong tin nguoi
dung, bao gém dir liéu ca nhan va lich str dinh dudng.

e Luu trit danh sach mén an vé6i thong tin chi tiét (calo, protein, carb,
fat) trong collection Food.

e Quan ly céac thuc don da tao va lich sur tuan thu qua céac collection
nhu SaveMenu va ComplianceHistory.

e HO6 trog mé hinh dit liéu linh hoat véi dinh dang JSON, phu hop dé
Iuru trit va truy xuat dit liéu phirc tap, dam bao hiéu qua quan 1y thong

tin dinh dudng.
2.4. Két luan chwong

Chuong 2 di cung cép nén tang 1y thuyét quan trong cho viéc trién khai hé théng tao
thuc don c4 nhan hoa dya trén thuat toan Di truyén (GA). Phan nay d4 trinh bay céc khai
niém co ban vé GA, bao gém co ché chon loc, lai ghép, dot bién, va cach danh gid do
thich nghi, 1am rd cach thirc thuat toan tdi vu hoa thyc don dua trén dit liéu dinh dudng

va so thich ngudi ding. Cac uu diém nhu kha niang x Iy khong gian giai phéap 16n, tinh
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linh hoat, va sang tao cua GA da duoc lam ndi bat, cung voi cac han ché nhu thoi gian
tinh toan va phu thudc vao tham sé ban dau. Ngoai ra, phan cong nghé sir dung da gi6i
thiéu cac cong cu quan trong nhu Node.js voi Express.js va JWT cho quan 1y nguoi
dung, Python véi FastAPI cho t6i vu héa GA, va MongoDB cho luu trit dit liéu, tao co
so k¥ thuat cho viéc thiét ké va trién khai. Nhimg noi dung nay dit nén tang viing chic
dé tién hanh phan tich, thiét ké, va thuc hién cac giai doan tiép theo, hudng t6i mot giai

phép hiéu qua va thyc tién trong linh vuc dinh dudng c4 nhan hoa.
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CHUONG 3: PHAN TiCH VA THIET KE HE THONG

3.1. Phén tich yéu cau

3.1.1. Yéu cau chitc ning

3.1.1.1. Quan ly nguoi dung

Mo-dun quan 1y ngudi dung 14 nén tang cua hé thong, ddm bao mdi c4 nhan co thé twong
tac voi tng dung mot cach an toan va ca nhan hoa. Yéu cau cu thé bao gom:

e Ping ky va ding nhap tai khoan: Nguoi ding can c¢6 kha ning tao tai
khoan méi bang cach cung cip thong tin co ban (nhu tén, email, mat khau)
va dang nhap dé truy cap hé théng. Chirc ning nay dam bao tinh bao mat
va xéc thuc danh tinh, cho phép ngudi dung luu trit dir liéu ca nhan riéng
biét.

e (Cap nhat thong tin ca nhan: Nguoi ding c6 thé chinh sira thong tin nhu
tudi, can nang, chiéu cao, hodc cép do hoat dong (activity level) bat ky luc
nao. DPiéu ndy cho phép hé thdng cdp nhdt nhu ciu dinh dudng
(dailyCalorieNeeds) va diéu chinh céc tinh toan lién quan, dam bao tinh
linh hoat va chinh xac.

e Thiét 1ap muc tiéu dinh dudng: Nguoi dung c6 thé dinh nghia muc tiéu cu
thé, chéng han duy tri can ndng, giam can, hodc tang co, kem theo ty 1¢
macronutrients (protein, carbohydrate, chat béo) mong mudn. Chic ning
nay cho phép hé théng ca nhan hoa thuc don dua trén nhu ciu riéng biét,
vi du, 1500 kcal v6i 20% protein cho ngudi mudn giam can.

e Luu trir s¢ thich va han ché an udng: Ngudi ding nhap so thich (nhu
"healthy", "high_protein") va han ché (nhu "low_sodium", "no_dairy") dé
hé théng tranh moén khong phi hop va uu tién mén ua thich. Dit lidu nay
duoc luu trong collection user, hd tro thuat todan GA trong viéc tdi wu hoa

thuc don.
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3.1.1.2. Quan ly thuc don

Mo-dun nay tap trung vao viéc tao, chinh stra, va luu trit thuc don, tan dung thuat toan

GA dé ty dong hoa qua trinh t6i wu hoa. Cac yéu cau cu thé bao gdm:

e Tao thuc don ty dong st dung thuat toan GA: Hé théng su dung GA dé
sinh ra lich dn t6i vu, cin bang khung gid IDEAL MEAL TIMES), dinh
dudng (dailyCalorieNeeds), va so thich/han ché. Vi du, GA c6 thé dé xuit
[7:30, 12:45, 18:15, 1, 4, 3] (m6n 1: "Com gao lut", mon 4: "Salad ga")
dua trén dit li¢u nguoi dung.

e Xem thyc don theo ngay: Nguoi ding c6 thé xem chi tiét lich an cho ngay
hién tai hodc cic ngay khac, bao gdm gid an, mén an, va thong tin dinh
dudng (calo, protein, v.v.) tir SaveMenu. Chirc niing ndy giup theo ddi dé
dang va 1én ké hoach trudc.

e Chinh stra thuc don tha cong: Ngudi dung dugc phép thay doi gio an hodc
chon mon khac tir Food néu can. Vi du, thay "12:45" thanh "13:00" hoac
d6i mon 4 thanh moén 6 ("Ca hdi nudng"). Piéu nay ting tinh linh hoat va
phu hop véi thoi quen ca nhan.

e Luu trit thuc don yéu thich: Nguoi dung c6 thé danh dau céac thyc don ua
thich dé Iuu vao SaveMenu voi trang thai "yéu thich". Chirc ning nay cho
phép tai sir dung céc lich an hi¢u qua trong tuong lai.

e Ap dung thuc don yéu thich cho ngay khac: Nguoi dung chon thuc don
yéu thich va 4p dung cho ngay khac, v6i kha ning diéu chinh gid dn hodc
moén an néu can. Diéu nay tiét kiém thoi gian va duy tri tinh nhat quan
trong ché d6 an.

3.1.1.3. Theo déi tién dd

Mo-dun nay hd trg ngudi ding giam sat qua trinh thuc hién thuc don va danh gia hidu

qua dinh dudng. Cac yéu cau bao gom:

e Danh dau hoan thanh cic bita an: Nguoi dung xac nhan khi hoan thanh

mot blta an, cdp nhat dir liu vao ComplianceHistory (nhu
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meals_completed va compliance). Diéu nay gitip theo di murc do tuan tha
theo thoi gian thuc.

e Hién thj biéu dd tién d6 dinh dudng: Hé théng tao biéu dd (str dung canvas
panel) dé hién thi tong calo, protein, carb, va fat tiéu thu so v6i muc tiéu
hang ngay. Vi dy, biéu d6 cot co thé cho thay 1480 kcal/1500 kcal, gitp
ngudi dung d& dang nhan dién thiéu hut.

e Theo doi ty 1€ tuan thu thuc don: HE théng tinh toan ty 1€ tuan thu dya trén
ComplianceHistory, hién thi duéi dang phan traim (vi du: 75% tuan thi
trong tuan). Chirc niang nay khuyén khich nguoi dung duy tri thoi quen.

e Xem lich st tién d6 theo tuan/thang: Ngudi dung truy cap dit liéu tién do
(calo, tuan thu) theo tuan hodc thang, luu trong ComplianceHistory. Piéu

nay hd tro phan tich dai han va diéu chinh myc tiéu dinh dudng.

3.1.2. Yéu cau phi chirc niing

3.1.2.1. Hiéu suit
Hé thong can dam bao hiéu suit cao dé dap tng trai nghiém nguoi dung.

e Thoi gian phan hoi <2 gidy: Pam bao moi thao tac (nhu tao thuc don hodc
xem tién d0) dugc xtr Iy nhanh chéng.

e T6i wu hoa viée tao thuc don béng GA: Thuat toan GA duoc tinh chinh dé
giam thoi gian tinh toan, vi du, st dung quan thé nho hon hodc chay song
song.

e X Iy nhanh cac truy van database: Tdi wu hoa truy van tir user, Food, va
ComplianceHistory dé giam do tré.

3.1.2.2. Bao mat
Bao mat 1a yéu t6 cdt 18i dé bao vé thong tin ngudi ding.

e Ma hoa dir liéu nguoi dung: D liéu cd nhan va dinh dudng dugc ma hoa
(vi du, st dung AES-256) dé ngin chin truy cp trai phép.
e Xac thuc va phan quyén nguoi dung: Sir dung dang nhap bao mat va phan

quyén (admin/user) dé kiém soat truy cap.
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e Bdo v¢ thong tin cd nhan: Pam bdo thong tin nhu email, s¢ thich khong bi
10 ri.

e Tuan thil quy dinh bao mat: Ap dung céc tiéu chuin nhu GDPR hoic quy
dinh dia phuong dé bao vé dit liéu.

3.1.2.3. Kha ning mé rong
Hé thdng can linh hoat dé phat trién trong twong lai.

e Kién trac module hoa d& mé rong: Thiét ké mo-dun (quéan 1y nguoi dung,
thue don) cho phép thém tinh ning méi ma khong anh hudng tong thé.

e HO trg thém tinh ning méi: DE dang tich hop céc tinh ning nhu theo ddi
tap luyén.

e Kha ning tich hop véi hé théng khac: HO trg két ndi véi thiét bi deo hodc
ung dung bén thur ba.

e D& dang cap nhat va bao tri: Cau tric ma nguon rd rang giup ning cap va
stra 16i nhanh chong.

3.1.2.4. Giao dién nguoi dung
Giao dién can than thién va phu hop véi moi di tuong.

e Thiét ké responsive: HO trg muot ma trén dién thoai, may tinh bang, va
may tinh.

e Giao dién tryc quan, dé sir dung: Bb cuc don gian, nat bam rd rang, vi du,
xem thuc don chi mot 1an cham.

e HO trg da ngdn ngit (tiéng Viét): Cung cip giao dién bang tiéng Viét dé
ngudi dung dia phuong dé thao téc.

e Trai nghiém muot ma: Tbi wu héa tde d6 tai va hidu ung dé dam bao trai
nghiém lién mach.

3.1.2.5. D¢ tin cay

Hé théng can hoat dong 6n dinh va dang tin cay.
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e Hoat dong 24/7: Pam bao hé thong ludn sén sang, ké ca trong gid cao
diém.
e Backup dir liéu tg dong: Sao Iuu dir licu tor SaveMenu va
ComplianceHistory dinh ky dé tranh mat mat.
e X 1y 18i va phuc hoi: Thiét 1ap co ché tu dong khic phuc 16i va khoi phuc
dir liéu khi xay ra su cd.
e Bio cdo va giam sat: Cung cap bao céo hoat dong va giam sat hiéu suat dé
phat hién van dé kip thoi.
3.2.  Quy trinh hoat ddng chi tiét ciia GA trong dd an
3.2.1. Quy trinh hoat dong
3.2.1.1. Khdi tao
% Tao ngau nhién 50 thuc don ban dau, mdi thuc don dai dién cho mot
c4 thé trong quan thé.
% MAOi bita an trong thuc don chtra s6 lugng moén ngau nhién tir 1 d&én 5
mon, dam bao tinh da dang.
% Loc cac mon dn dua trén sé thich va han ché cia nguoi dung (dit liéu
tir collection User) dé loai bé cac moén khong phu hop.
3.2.1.2. Danh gia d¢ thich nghi (Fitness)
+* Sir dung ham fitness dé danh gia chét luong thuc don dua trén cac tiéu
chi:
e Do chinh xac dinh dudng (70% trong sd):
- Calo: 40%
- Protein: 30%
- Carbohydrates: 20%
- Chét béo: 10%
e Tinh da dang mén an (5% trong s6): Panh gia sy khac biét giira
cac bira an.
e Can bang dinh dudng (5% trong sb): Pam bao ty 1&
macronutrients phu hop.
% Diém fitness duogc tinh toan tir 0 dén 1, voi gia tri cang cao cang tdi

uu.
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3.2.1.3. Chon lgc (Selection)
% Ap dung phuong phap chon loc két hop:
e Elite Selection: Giit lai 5 thuc don c6 diém fitness cao nhat dé
truyén sang thé hé tiép theo.
e Tournament Selection:
- Chon ngau nhién 3-10% quan thé (2-5 ca thé).
- Chon thuc don c6 diém fitness cao nhat trong nhom.
- Lap lai cho dén khi du s luong cé thé cho thé hé méi.
3.2.1.4. Lai ghép (Crossover)
% Sur dung hai phuong phap lai ghép véi ty 1& 50% mdi loai:
e Uniform Crossover: Chon ngau nhién céc bita &n tir hai thuc
don cha me dé tao thuc don con mdi.
e Single-point Crossover: Chon mot diém cat ngu nhién, két hop
phﬁn dau cta thuc don cha véi phén sau cua thuc don me.
3.2.1.5. Dot bién (Mutation)
% Ap dung ty 1¢ dot bién thich nghi tir 10-40%:
e Dot bién toan bo bira an (20% co hoi): Thay thé toan bd bira an
bang cac mon méi, dam bao phu hop véi muc tiéu dinh dudng.
e Dot bién tirng mén (80% co hoi): Thém mén méi hoic thay thé
mén hién c6, tuan thi sé thich va han ché.
3.2.1.6. Piéu kién dirng
+ Thuat toan dung khi:
e Diém fitness dat > 0.95.
e Khong cai thién sau 20 thé he.
e Dat sb thé hé tdi da (100).
3.2.2. Co ché t6i wu héa
3.2.2.1. Piéu chinh tham sb
e Ting ty 1& dot bién khi khong c6 cai thién dé thuc ddy kham pha.
e Giam ty 18 d6t bién khi c6 cai thién t6t dé tap trung khai théc.
e Can bang giira khai thac (tdn dung giai phap hién c6) va kham pha (tim

kiém giai phap méi).
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3.2.2.2. Cén bing dinh dudng
e Diéu chinh khéi lugng mén an dé t6i wu hoa ty 1¢ dinh dudng.
e Pam bao cin bang giita protein, carb, va chit béo theo muc tiéu ca
nhan.
e Duy tri da dang mon an qua co ché dot bién va lai ghép.
3.2.2.3. Xirly rang bugc
e Kiém tra s& thich ngudi dung tir dit liéu ddu vao (collection User).
e X 1y han ché vé strc khoe (di ung, kiéng cit) dé loai bo moén khong
phu hop.
e Pam bao tinh kha thi ciia thyc don bang cach xac nhan ngudn nguyén

liéu.

3.3. Cac tac nhan chinh ciia h¢ thong
3.3.1. Tac nhan: User
% Vai tro: User 12 nguoi dung cudi, bao gdm cac ¢4 nhan c¢6 nhu cau st dung
hé théng dé tao thue don ca nhan héa dya trén muc tiéu sirc khoe va so thich.
Tac nhan nay la trung tdm cua hé théng, dai dién cho d6i tuong chinh dugc
phuc vu
% Chirc ning:

e Ping ky, ding nhdp: Tao tai khoan va truy cip hé thong dé sir dung
cac tinh nang, thong qua giao dién than thién dugc thiét ké.

e (Cap nhat thong tin cd nhan: Nhap dir liéu nhu tudi, can nang, muc
tiéu calo, s& thich, va han ché dinh dudng (qua collection User), cung
cap co s& cho GA ti wu hoa.

e Quan ly thuc don: Tao, xem, chinh stra, hodc luu tr&r thyc don cé
nhan (collection SaveMenu) dua trén két qua tir thuat toan GA.

e Tim kiém mon an: Tim kiém va chon loc mén an dua trén tiéu chi
dinh dudng hodc s¢ thich, tdng tinh linh hoat trong str dung.

e Lén danh sach mua sim: Ty dong tao danh sach mua sam dua trén

thuc don, gitp ngudi dung chuin bi nguyén liéu d& dang.
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3.3.2. Tac nhan: Admin

% Vai tro: Admin 13 ngudi quan tri hé thong, chiu trach nhiém quan Iy toan
dién cac hoat dong va dir liéu ctuia rng dung "Smart Nutrition". Tac nhan
nay dai dién cho d6i ngii phat trién hodc quan 1y, co quyén kiém soat cao
nhét trong hé thong.

% Chirc nang:

¢ Quan ly tai khoin: Admin c6 kha nang giam sat, thém, stra, hodc
x0a tai khoan nguoi dung (User) dé dam bao tinh bao mat va duy
tri chét luong dir liéu.

¢ Quéin ly mén an: Cap nhat, chinh stra danh sach mén an (collection
Food) bao gém thong tin dinh dudng (calo, protein, carb, fat) va

cac thuoc tinh nhu s¢ thich hoac han ché, dam bao dir liéu dau vao

cho GA chinh xéc.
Tac nhan (Actor) Chirc nang
Admin e Quan ly tai khoan
« Théng ké
e Quan li moén an
User o Dang ky, dang nhap

o Cap nhat thong tin ¢4 nhan
e Quan li thuc don

 Quan li tién do

« Tim kiém moén an

e Lén danh sach mua sam

Bang 3.1: Tac nhan
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3.4. So db ca sir dung

3.4.1. So db usecase tdng quat

Quan Ii tai

Tao thure don khodn

heo dii tién 4o
User Admin

Quan Ii mén an

Y
o

Quan li thong
tin cé nhan

Hinh 3.1: So do usecase tong qudat

3.4.2. Quéan ly thong tin ca nhan

oo
4\ 7

=<include== <<exiend=>
1 P

i\ Xem théng tin cd nhdn }< - ==exiend==--- Cap nhét thdng tin
User 3

<<extend>>

Huy cdp nhat

Hinh 3.2: So do usecase qudn 1y théng tin cd nhan

il
i

3.4.3. Quan ly thuc don

=<include== <<extend=> @

_<<’eader|’d>=
Tao thuc don tr déng "f:;<ex1end>> = Hiy thwre don
- (GA) S >\v—/
“_qqé)dend»

User
L

<<E:;'1end== @
=4~"Ap dung thuc don yéu

thich

Hinh 3.3: So do usecase qudn 1y thwe don
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3.4.4. Theo di tién dd

£anh d&u hoan thank
. bira an

<<e:deﬁd>:a
e .4 Xem biéu @b tién g5
. zzentend=>
Xem thirc don ngdy &
‘.\;;E}deﬂdbb
Actor "=~ Cap nhat frang thai
:{e;}legd::

N
‘i
.
.
.
.

Xem lich siF tién dd

Hinh 3.4: So do usecase theo déi tién dé

3.4.5. Quan ly mon an

¥em danh sach
man an

User C&p nhat man an

Xiba mon an

Hinh 3.5: So do usecase quan Iy mén dan
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3.4.6. Quan ly tai khoan

QUan Iy trang thai
tai khodn

Cdap nhat théng tin

Admin t4i khoan

Xem chi tiét tai
khodn

Hinh 3.6: So do usecase quan 1y tai khodn

3.5. Dac ta usecase

3.5.1 Dac ta usecase quan li thong tin ca nhan

Tén usecase: Quan ly thong tin c4 nhan

Mo ta: Cho phép ngudi dung cap nhat day du thong tin ca nhan dé hé théng tinh

toan cac chi s6 dinh dudng

Tac nhan: User

Tién diéu kién: Nguoi dung di dang nhap thanh cong vao hé thong.

Hau diéu kién: Céap nhat thanh cong thong tin c4 nhan, hé théng tién hanh tinh toan

cac chi s0 dinh dudng

Luong sy kién chinh
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Tac nhan

Hé thng

1. Sau khi dang ky thanh cong, nguoi

dung tién hanh dang nhap lan dau

2. Hién thi giao dién form cip nhat thong

tin ca nhan

3. Nguoi diung nhap nhan “Luu thay d6i”

4. Hé thong luu thong tin va hién thi

trang chui ctia hé théng

5. Nguoi dung vao trang “HO so ca nhan”
r6i nhan nut “Chinh stra d€ cap nhat

thong tin”

6. H¢ théng hién thi form chinh sta

thong tin ca nhan

7. Nguoi dung nhan nat “Luu” sau khi

cap nhat thong tin

8. Hé thong luu thong tin ca nhan

Luff)ng su kién thay thé

5.1 Nguoi dung an nat “Huay”.

5.2 Hé thong quay trd lai giao dién thong

tin c4 nhan

Bang 3.2: Ddc ta usecase quan i thong tin ca nhdan

3.5.2. Dac ta usecase quan ly thue don

Tén usecase: Quan 1y thuc don

da tinh toan dya trén thong tin ca nhan

Mo ta: Cho phép ngudi ding tao thuc don phit hop véi mire dinh dudng ma hé théng

Tac nhan: User

day du thong tin ca nhan

Tién diéu kién: Ngudi dung d3 dang nhap thanh cong vao hé thdng va da cap nhat

Hau diéu kién: H¢ thong tao ra td6 hop cac mén an cho cac bira cia nguoi dung

Ludng sy kién chinh
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Tac nhan

Hé thng

1. Sau khi cap nhat thong tin c4 nhan
thanh coéng, vao trang tao thuc don roi
chon s6 bira trong mot ngdy, sau d6 nhan

nut “Tao thuc don”

2. Hién thi thyc don cho ca ngiy bao

gom céc bira nguoi dung da yéu cau

3. Ngudi dung nhan nat “Thay d6i” &

gbc trén phai cua bira

4. H¢ théng tao ra mot td hop moén an

moi cho btra @6

5. Nguoi dung nhan nat “Thay d6i” &

dudi moi moén an

6. Hé thong s€ goi ¥y nhitng moén an co
murc d dinh dudng gan gidong véi mon

an thay do6i

LA~

7. Ngudi dung nhin nat “Xéa” ¢ dudi

mon an

8. Mon an trong bira s€ bi an di

9. Nguoi dung nhin nat “Thém moén”

10. H¢ thong s€ mo ra clra s6 dé nguoi
dung tim kiém moén an theo céc ti€u chi

nguyén liéu, dinh dudng.

11. Nguoi dung nhan nat chon gio cho

moi btra an

12. Nguoi dung nhan luu thyc don

13. Thyc don s& duoc luu lai trong phan

thue don d luu va phan tién 4o

Ludng su kién thay thé

11.1 Nguoi dung khong chon gio an cho

mdi bita

11.2 Hé thong sé& khong guri duge thong
bao néu ngudi dung chua hoan thanh bira

-

an

Bang 3.3: Dac ta usecase quan li thuc don
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3.5.3. Pic ta usecase quan Iy tién do

Tén usecase: Quan 1y tién do

Mo ta: Cho phép ngudi dung theo ddi tién do tuan tha

Tac nhan; User

Tién diéu kién: Nguoi dung da tao thuc don va luu thuc don

Hau diéu kién: Tién do dinh dudng dugc cap nhat

Luodng su kién chinh

Tac nhan

Hé thong

1. Sau khi nguoi dung tao va luu thyc

don thanh cong, vao phan tién do

2. Hién thi lich thyc don, biéu dd tién d6

dinh dudng trong ngay

3. Tai moi bita dn, nguo1 dung nhan nat

“Hoan thanh”

4. Hé thdéng danh dau bira dn da hoan
thanh bita an va cap nhat lai biéu d6 dinh

dudng trong ngay

4. Nguoi dung nhan nut “Theo doi tién
do” ro1 nhan nut “Theo tuan” hoac “Theo

thang”

5. Hé thong hién thi biéu d6 tién d6 tuan

thi theo tuan hodc theo thang

Luéng su kién thay thé

3.1 Nguoi dung nhan nat “Hoan thanh”

3.2 Hé thong s& khong cap nhat tién do
dinh dudng trong ngay va s€ guri thong

bao nhac nhé cho nguoi dung

Bdng 3.4: Pdc ta usecase qudn Iy tién dé

3.5.4. Dic ta usecase quian ly mon in

Tén usecase: Quan Iy mén an
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Mo ta: Cho phép admin thém, cap nhat, tim kiém, x6a mon in trong hé thong

Tac nhan: Admin

Tién diéu kién: D3 dang nhap tai khoan admin

Hau diéu kién: Tao danh sdch mon an cho hé théng

Ludng su kién chinh

Tac nhan

Hé théng

1. Admin vao trang quan 1y moén an va

nhan nat thém mon an

2. Hién thi form dé nhap dit liéu cho moén

~

an

3. Admin nhan nat “Luu” moén an

4. Hé thong thém mon an vao danh sach

mon an

5. Admin chon moé6n an nhan nuat “Xem”

6. Hé thong hién thi chi tiét mén an

7. Admin chon nut “Stra”

8. Hé thong hién thi form chinh sira

thong tin mén an

9. Admin nhan nat “Xo6a”

10. Hé thong s& x6a moén an ra khoi danh

sach

Ludng su kién thay thé

5.1. Admin chon nut dong

5.2. Hé thong s& dong thong tin cia mon

-

an

7.1. Admin chon nuat “Luu”

7.2. Mon an sé dugc cap nhat trong danh

sach mén an

Bang 3.5: Dac ta usecase quan ly mon an
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3.5.5. Dac ta usecase quan ly tai khoan

Tén usecase: Quan ly tai khoan

Mo ta: Cho phép admin xem, stra, x6a tai khoan

Tac nhan: Admin

Tién diéu kién: D3 dang nhap tai khoan admin

Hau diéu kién: Quan 1y tai khoan nguoi ding

Luodng su kién chinh

Tac nhan

Hé thong

1. Admin vao trang quan ly nguoi dung

2. Hién thi danh sach tai khoan ngudi

dung

3. Admin chon tai khoan ngudi ding roi

nhan niut “Xem”

4. Hé thong hién thi chi tiét thong tin tai

khoan nguoi dung

5. Admin nhan nat sta dé cap nhat reset

mat khau mai cho tai khoan

6. Hé thong cap nhat thong tin tai khoan

7. Admin chon tai khoan rdi nhin nut

66X6a97

8. Hé théng x6a tai khoan khoi hé théng

Ludng su kién thay thé

3.1. Admin chon nut dong

5.2. Hé thong s& dong thong tin tai khoan

7.1. Admin chon nut “Huy”

7.2. Hé théng hily x0a tai khoan

Bang 3.6: Ddc ta usecase quan Iy tai khoan
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3.6. So' dd hoat dong
3.6.1. So' d6 hoat dong cia chitc ning diing ky, ding nhip, quén mit khiu

3.6.1.1. So db hoat dong chirc ning ding ky(user)

Nguriv ding Hé thing

MNhap email va
mdt khau

L

Théng tin hop 1 Théng bao I6i
Thiéng tin khdng

hop i€

Thing tin hop 18

Mhén nit "Sign Up” Email tring 13p

v

Thiém thdng tin vao co sd
ol lidu

Hinh 3.7: So' d6 hoat déng chirc nang ding ky
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3.6.1.2.

So d0 hoat dong cho chirc ning ding nhap

Nguwéi ding

Hé thong

Mhap email va |

Théng béo I8i

mét khdu [

Y
Whdn nit "SIGN

IN"

Y

Kiém tra tai khodn

,T.

no

yes

v

Béng nhap vao

hé& thang

Kiém tra phan quyén

User Admin
Hién thi giao Hién thi giao
di&n nguwdi ding dién admin

Hinh 3.8: So do6 hoat déng chitc nang ding nhdp
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3.6.1.3. So db hoat dong cho chirc niing quén mit khiu

Nguréi ding Hé thong

°
}

Nhép email

A 4

Whén nit "Reset Giri mat khau mai
Password" dén email

h

Lwru mét khiu méi véo co
s diF ligu

|

S
®
e

Hinh 3.9: So do hoat déng chirc nang quén mdt khau
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3.6.2. So do hoat ddng ciia hé thong client
3.6.2.1. So dd hoat dong cho chirc ning tao thwe don

)

Chonsdbita |

Ngwéi ding Hé thong
Hién thi giao
Chon thure dorn dién tao thurc
dorn

trong ngay

v

Nhén ndt "Tao

Hién thi thurc

h 4

thuwrc dorn”

¥

Nhén ndt "Thay |

don duorgre tao

ddi tat ca"

Nhén ndt "Tha

&n trong biFa

d6i " & durdi moi |
mon

Hé ttlﬁng thay
doi tat ca mon

hién danh sach
mon &n co miFc
»dinh dwréng trromg

Nh&n nit "Thém

fr

A

mon

Hién thi cira 50
» tim kiem mon

Chon mon &n |

an

mudn thay dai [

Thém mon vao

thure domn

Chon théi gian
cho tirng biFa

Hién thi théxi

Chon "Liru thirc

gian goi ¥

A

don”

Thire don dwroc

Iru vao tién d8

@

Hinh 3.10: So do hoat dong chirc nang tao thuc don
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3.6.2.2.

So d6 hoat dong ciia chirc niing danh diu hoan thanh

Ngwdi ding

Hé théng

®
|

Vo trang tién
d

Hién thi giao

Chon ngay
trong lich thurc
don

dién tién dd

Banh diu hoan

thanh & cac bira

Hién thi thirc don trong
ngay va bieu do tien dd

dinh dwréng

Kiém tra hoan thanh

(3 théng bdo nhic
no—l nhd hoan thanh bira
an khi dén gicr

yes

Cép nhét trang thai —
da hoan thanh va {‘\I
tigén d6 dinh dudng R

3.6.2.3.

Hinh 3.11: So do hoat déng chirc nang danh dau hoan thanh

So d6 hoat dong chirc ning theo doi tién do

Nguwdi ding Hé thong
Vo trang tién Hién thi giao
) dién tién da

Mhdn nit "Theo [*

déi tién d6"

Nhan nit "Theo
thang”

Hién thi tién 6
hoan thanh theo

4

tudn

Hién thi tién 6
hodn thanh theo

h 4

thang

Hinh 3.12: So dé hoat dong chirc nang theo doi tién do
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3.6.2.4. So db hoat dong ciia chirc niing tw van Al

Ngwdi ding Hé thong

o
!

Vo trang tr Hién thi giao
van Al dién chat Al

Y

Mhap cdu hoi (=

Hé thdng tw
dong tra 1&i

Y

Hinh 3.13: So dé hoat dong chirc ndang tw van Al

3.6.2.5. So dd hoat dong ciia chirc ning mua sim

Nguwéi ding Hé thong

®
!

Vo trang mua .| Hién thi giao
& r il . &
sam dien mua sam

Mhan nut thém
maon

A

Hién thi danh
sach nguyén
lidu can mua

Y

Hinh 3.14: So dé hoat dong chirc ndng mua sam
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3.6.3. So dd hoat ddng ciia chirc niing chinh sira thong tin c4 nhan

Nguwdi ding Hé thong

®
!

] . Hién thi giao
Vao ;;arr:ﬁéhnu SO » dién hd so ca
nhan

Mhdn nut "Chinh

siFa" b
.| Hién thi form
"1 chinh gira
Chinh sira
thong tin ca |«
nhan
.| Héthdng Iy
¥ "1 thing tin
Mhan nut "Luru”

@

Hinh 3.15: So dé hoat dong chirc nang chinh sira théng tin cd nhan
3.6.4. So d0 hoat dong ciia hé thong admin
3.6.4.1. So dd hoat dong hién thi man Dashboard

Nguwrei ding Hé thong

W

Hién thi man hinh
Dashboard

Y

Mhan nit Dashboard

Hinh 3.16: So do hoat dong chirc nang hién thi DashBoard

Sinh vién thuc hién: Bui Hitu Trong Huéng dan: PGS.TS Nguyén Thanh Binh 41



Ung dung thudt todn di truyén d@é xéy dung hé thong tao thuc don cd nhin

3.6.4.2.

3.6.4.3.

So d6 hoat dong chitc ning xem théng tin tai khoan

Ngwéi ding Hé thong

) . Hién thi giao
Vao trang quan »{ dién danh sach
ly nguroi dung tai khoan

Chon tai khodn

roi nhin nut |«
~xem"

Hién thi chi tigt
» thdng tin tai

khodn

Hinh 3.17: So dé hoat dong chirc ndng xem théng tin tai khodn

So d6 hoat dong chirc ning sira tai khoén

Nguwdi ding Hé thong

. . Hié&n thi giao
1";'??1 tﬁg? dqn:a” » dién danh sach

yng g tai khoan

Dth téj khodn
roi nham not e

IIS L"'rall

Hién thi form
chinh siFa théng

¥

Chinh sira réi

tin tai khodn

nhan nut “Lwu” [

.| HEéthdng cap

"l nhét thdng tin

Hinh 3.18: So dé hoat dong chirc ndng sira tdi khodn
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3.6.4.4. So dd hoat dong chirc ning xem chi tiét mén in

Nguweédi diing Hé thong

Vao trang quan .| Hién thi danh
Iy mon &n "| sach mon an

Nhan nit "Xem" [«

Hi&n thi chi tigt
» thing tin mon
an

Hinh 3.19: So do hoat déng chirc ndng xem chi tiét mon dn

3.6.4.5. So dd hoat dong cip nhat moén in
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Nguweéi diing Hé thong

L
!

Vao trang quan .| Hién thi danh

Iy mén &n "l séch mon &n
Nhan nit "Cép |
nhat" -

Hi&n thi form

» c3p nhat mon

an

Nhan nut Ly |

| Ltru thing tin

- mon an

Hinh 3.20: So dé hoat dong chirc nang cdp nhdt mon an

3.6.4.6. So dd hoat dong thém mén in
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3.6.4.7.

Nguwdi ding

Hé thong

o
!

Vao trang quan

Hién thi danh

I¥ mén &n

Mhan nit

sach mon an

"Thém"

Hi&n thi Form
thém mdi man

¥

an

Mhap thdng tin |«

Y

Mhan it "Liru”

Hé thdng Iru

b

théng tin mén
an mdi

So do hoat dong x6a mon an

Hinh 3.21: So do hoat déng chitc ndng thém mon dn

Noguwdi ding

Hé thing

®
|

Vao trang quan

Hi&n thi danh

Iy mén &n

Mhan nit Xoa |

sach mon &n

.| Hé thong xba

man an

@

Hinh 3.22: So dé hoat dong chirc ndng xéa mén dn
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3.7. So dd tuan tw
3.7.1. So d6 tuan tw cho chirc ning ding nhip, ding ky
3.7.1.1. So db tuidn tw cho chirc ning ding ky

Dang ky J

i Frontend Backend Database
© chon "Sign Up" _ | i i
hién thi trang i i
{ dang ky | :
Nhdp thing i | |
—Nhap thongtin giri dif liu i i
truyén dir liéu o
déa I
{ ____________________________
Théng bao déng kj thanh cang
chuyén sang frang
dang nhip

K&t thiic

Hinh 3.23: So dé tudn tw chirc ning dang ky
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3.7.1.2. So do tuan ty cho chirc ning ding nhap
Pang
nhép
% Frontend Backend Database
i chon'LogIn" | i !
Hién thi trang i i
[ dang nhap : |
_Nhipthongtin i a
EV Kiém tra | |
|: di¥ liéu hop 18 i i
yéu ciu nhap lai i |
____________ 5 S SO
Nhén niit dang nhap | |
Kiém tra d3ng nhip : |
ALT/ > lay Email, password i

Thing bao nhap lai

return email, password

Chuyén vao
trang chi

Hién thi cdc chirc nang

"l
o

Hinh 3.24: So dé tudn tw chirc ndng dang nhdp
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3.7.2. So' d6 tuan tw cho hé thong client

3.7.2.1. So @b tuin tw cho chitc ning tao thuc don

Tao thuc
don

j’: Frontend Backend Database

chon "Thyc don"

Hién thi trang
[ thire don
chon sé bita dn
Nhén "Tao thuc don yéu cAu tinh todn

T
i
'
i
'
i
'
i
'
i
'
i
'
i
'
i
'
'
'
'
'
'
'
'
P
'
P
'
i

b

Ly git¥ lidu mén dn

truyén diF li€u mon an

QA tao
té hop

Tra vé thre don phi hop

diéu chinh thue dor

yéu cau thay dbi thure don

Tim mon duwogc yéu cau

>

Tra v& mdn an duoc yéu cau

Tra vé td hop mon an mai

Nhén nit Liru ST
goi ham lwu thuc don Truyén danh sdch mén an
cén lru
L Tra vé danh sach duoc leu
Két thic
e frommmmmmmmemnemooo o] H -

Hinh 3.25: So do tuan tw chirc nang tao thuc don
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3.7.2.2. So dd tuén tw cho chic ning danh diu hoan thanh
Xac nhan
hoén than

i Frontend Backend Database

' chon"Tién do" _ !

L

Hién thi trang
o tién d4

Chaon lich thurc don | T

Hién thi thuc
- don trong ngay

XIF Iy cdp nhat trang thai

nh&n nit hoan thanh

Liru trang thai

Cap nhéat trang thai

Két thic

Hinh 3.26: So dé tudn tw chire ndng danh ddu hoan thanh

3.7.2.3. So @6 tuan tw cho chirc ning theo doi tién do

Theo ddi
tién do

% Frontend Backend Database

1 chon"Tién @6" _ |

>

Hién thi trang
tién dd

Chon theo dbi tién dg

¥4y di¥ lidu bira &n 43 hodn thanh
|_| Tra vé diF liéu H

Goi ham Iy lich sir tién d

Hién thi biéu @6 tiédn @ | [<------- -

Giao dién biéu
dé tién db

K&t thilc

Hinh 3.27: So dé tudan tw chirc nang theo doi tién do
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3.7.2.4.

So do tuan tw cho chirc ndng mua sam

¥ac nhan
hoan than

A

Frontend

]
: :
1 Chon muasim _ |

>

Thém man

4

Hién thi trang
mua sam

Truyén danh sach mén an

Backend

nhan nut hoan thanh

xudt thanh phan mon 3n

Ly thanh phdn mén an

Database

K&t thiic

Tra vé thanh phan mén an

3.7.2.5.

Hinh 3.28: So dé tudn ti chire ndng mua sam

So d6 tuén tw cho chirc ning quan 1y thong tin ca nhin

3

Quan li théng
tin ca nhan

Frontend

chon "Hb so ¢a nhan"

Nhén nut "Chinh sira”

Cép nhat va nhén "Luu"

n

K&t thiic

n

Goi ham update profile

Backend

Hién thi hé
s ca nhan

Hién thi form
cdp nhat

Database

truyén di¥ liéu mai

(%

truyén dif lidu mai

Hinh 3.29: So dé tuan tw chire ndng quadn Iy thong tin cd nhdn
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3.7.3. So dd tuén tu cho hé thong admin

3.7.3.1. So @b tuin tw cho chirc ning quan li tai khoan

¥ac nhan
hodn than

o

Frontend Backend

Chon guan li

ngueri diing o

Hi&n thi danh
e sach tai khoan

Thay dbi théng tin

Nhin Xem AT i
j Hién thi chi ;

5 tiét tai khoan !

Nhén Sira T i
hién thi form i

|: chinh sira !

goi ham cdp nhit

‘l_‘ Truyén dif liéu mdi

Database

Luu diF ligu

Két thiic

Hinh 3.30: So dé tudn tw chire ndng quan Ii tai khodn
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3.7.3.2. So db tuin tw cho chirc ning quan li mén in

¥ac nhan
hodn thani

A

Frontend

Chon quan ly man é_{]

Nhin Xem

-~

Nhan Sira

h 4

Thay dbi théng tin

]

K&t thile
{_ _____________

Backend

Hién thi danh
sach madn an

Hién thi chi
tiet mén an

hi&n thi form
chinh stra

goi ham cdp nhat

‘,—‘ Truyén dif liéu mdi

Database

Luru diF ligu

...... H

L

Hinh 3.31: So dé tudn ti chire ndng qudn Ii mén dn
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3.7.3.3. So dd tuin tw cho chirc ning x6a moén in

X&c nhan
hodn thanl

% Frontend Backend Database
Chen quan Ij mén &n i i i
HIén thi danh
M sach man an ! !
Nhén Xem AT i i
Hién thi chi i ;
M tigt man an i i
Nhan xoa i i i
Gol hdm x6a : . i
ca ¥o0a diF liéu mon an ‘i
. Bé xoa U
Hién thi danh sach méi | |< -~
K&t thilc
| [ L]

Hinh 3.32: So dé tudn tw chitc nang xéa mon an

3.8. Co s6 dir liéu
3.8.1. Collection User

1 .

id Objectld ID duy nhat cia ngudi dung.
2 email String Email dang nhap, duy nhat.
3 password String Mat khau d3 ma hoa.
4 name String Tén nguoi dung.
5 avatar String Duong dan anh dai dign.
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10

11

12

13

14

15

16

17

18

nutritionProfile Object Thong tin dinh dudng chi tiét.
isComplete Boolean Trang thai hoan thanh hd so.
age Number Tudi, dung tinh calo.
weight Number Can nang (kg), tinh calo.
height Number Chiéu cao (cm), tinh BMI.
gender String Gi06i tinh, anh hudng calo.

L ) Murc d6 hoat dong, diéu chinh
activityLevel String calo.

goals String Muc tiéu (giam can, tang co).

, . Diéu kién y té, anh huéng han
medicalConditions Array ché.

preferences Array So thiCh, uu tlén mon an.

Han ché, loai bo mén khong phu

retrictions Array hop.
dailyCalorieNeeds Number Nhu cau calo hang ngay.
macroRatio Object Ty 1¢ macronutrients.

Bang 3.7: Collection User
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3.8.2. Collection Food

1 1d Objectld ID duy nhét ctia mon an.

7 name String Tén moén an, dung dé hién thi.

3 image String Puong dan anh minh hoa moén an.
4 calories Number S calo ctia mon an.

5 protein Number Luong protein (g).

6 cabs Number Luong carbohydrate (g).

7 fat Number Lugng chét béo (g).

g preferences Array S¢ thich lién quan

Han ché lién quan (nhu

9 restrictions Array "no_dairy").

_ Thong tin ngir canh (bita
10 context Object sang/tbi).
11  ingredients Array Danh sach nguyén li¢u.
12 instructions Array Huéng dan ché bién.

Bang 3.8: Collection Food
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3.8.3. Collection SaveMenu

id Objectld
2 userld String
3 date String
4 meals Array
5 mealName String
6 foods Array

7  totalNutrition Object

8 note String

ID duy nhét cua thyc don.

ID nguoi dung s¢ hiru thuc don.
Ngay ap dung thuc don.
Danh séach cac bira an trong ngay.
Tén bira an
Danh sdch moén an trong bira.

Téng dinh dudng (calo, protein,
V.V.).

Ghi cha bé sung cho thuc don.

Bang 3.9: Collection SaveMenu

3.8.4. Collection Notifications

id Objectld
2 userld String
3 type String

ID duy nhit cta théng bao.

ID nguoi dung nhan thong béo.

Loai théng béo (nhéc nhd, canh
bao).
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4 title String Tiéu dé thong béo.

5 content String Noi dung chi tiét ciia thong bao.
6 createAt Date Thoi gian tao thong bao.

7 read Boolean Trang thai da doc (true/false).
8 date String Ngay lién quan dén thong béo.
9 mealName String Tén bita dn lién quan (néu co).

Bang 3.10: Collection Notifications
3.8.5. Collection ComplianceHistory

ID duy nhét cia ban ghi tién

id Objectld do.
2 userld String D nguoi dung lién quan.
Ngay ghi nhan tién do

3 date Number (timestamp).
4 compliance Number Ty 1€ tuan thu thyc don (0-1).
5  mealsCompleted Number S6 bira &n hoan thanh.
6 totalMeals Number Tong 6 bira n trong ngay.
7 Streak Number Sé ngéy tuan thfl llén tlép

_ Danh séach thanh tich dat
8 achievements Array duoc.
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9 note String Ghi chu b6 sung vé tién do.

10 createAt Date Thoi gian tao ban ghi.

Bang 3.11: Collection ComplianceHistory

3.9. Kétluin chwong

Chuong Phan tich va thiét ké hé théng da trinh bay toan dién qua trinh phan tich va thiét
ké hé thdng quan 1y thuc don ca nhan héa. Phan yéu cu chirc ning va phi chtc ning di
xéc dinh rd cac nhu cau cbt 161 nhur quan 1y ngudi dung, tao thuc don ty dong bang thuat
toan Di truyén (GA), theo ddi tién d9, va tich hop tinh nang thong minh, dong thoi dam
bao hiéu suit, bao mat, kha nang maé rong, giao dién than thién, va do tin cay. Phan thiét
ké hé théng da mé ta kién trac tong quan, tp trung vao cac module chinh va ludng xir
1y dir liéu tir nguoi ding dén thuc don toi wu. Thiét ké co sé dir liéu da cung cap ciu
tric chi tiét cho cac collection nhu User, Food, SaveMenu, ComplianceHistory, va
Notifications, hd trg Iuu trit va quan 1y thong tin hiéu qua. Cudi cung, thiét ké giao dién

va két luan chuong da dat nén tang cho viéc trién khai thuce té.
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CHUONG 4: TRIEN KHAI VA KET QUA

4.1. Mbi trudng phat trién

4.1.1.

4.1.2.

Méi truong luu trir va quan 1y ngudn

Hé théng duoc trién khai trén may chu cuc b véi cAu hinh tdi thiéu: CPU Intel
Core i5, RAM 8GB, va 6 cimg SSD 256GB dé dam bao hiéu suat xir Iy thuat toan
GA.

Nguon code va tai liéu duoc quan 1y trén GitHub, sir dung nhanh master dé luu
trit phién ban chinh thirc va nhanh dev dé phat trién thir nghiém, dam bao kiém
soat phién ban hi¢u qua.

Dit liéu moén an va thong tin nguoi dung dugc luu trit trén MongoDB, chay trén

localhost:27017, v&i co ché sao luu dinh ky dé tranh mét mat dir liéu.

M&éi truwong phat trién dw an

Cong cu phat trién: Visual Studio Code duogc chon lam IDE chinh, tich hop cac
tién ich mé rong nhu Python, Node.js, va MongoDB Compass dé hd tro lap trinh
va quan ly co s¢ dir lidu.

Quan ly goi: npm cho Node.js va pip cho Python, dam béo cai ddt va cap nhéat cac

thu vién nhu Express.js, FastAPI, NumPy, va Pydantic mét cach dé dang.

4.2. Cong nghé sir dung

4.2.1.

Frontend

Cong nghé: Sir dung HTML5, CSS3, va JavaScript thuan tuy dé xay dung giao
dién nguoi dung, tap trung vao céc trang nhu trang chu, trang thuc don, va trang
ho so.

Thu vién bd tro: Tailwind CSS duoc tich hop dé tao giao dién responsive, dadm
bao tinh thAm m¥ va kha ning hién thi trén nhiéu thiét bi.

Churc nang: Hién thi danh sich mén an, thue don duoc tdi wu bai GA, va giao
dién nhap thong tin ngudi dung (tudi, cdn ning, muc tiéu dinh dudng), két ndi

v6i backend qua API RESTful.
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4.2.2. Backend

Node.js v6i Express.js: Xay dung RESTful API dé xtr Iy ding ky, dang nhap, va
xéc thyc nguoi dung bang JWT. API duoc thiét ké dé giao tiép voi MongoDB,
quan ly cac collection nhu User, Food, va SaveMenu.

Python véi FastAPI: Trién khai thuat toan GA dé t6i wu hoa thuc don, xir 1y dir
liéu dinh dudng tir MongoDB, va tra vé két qua qua APL FastAPI hd trg tinh toan
bat ddng bo, ting toc do xur 1y.

MongoDB: Luu trit dit li¢u nguoi dung, moén an, va thyc don véi1 mo hinh JSON
linh hoat, hd tro truy van nhanh chong va quan 1y lich st tuan tha qua collection

ComplianceHistory.

4.2.3. Cong nghé trién khai hé thong

Tich hop: St dung phuong phap microservices, voi Node.js xtr Iy xac thuc va
FastAPI xur 1y t6i wu hoa, két ndi qua API RESTful.

Kiém thir: Ap dung Postman dé kiém tra API, ¢am bao cac endpoint nhu /register,
/login, va /generate-menu hoat dong chinh xac.

Trién khai: Hé théng dugc dong goi bang Docker dé dé dang trién khai trén céac
modi truong khac nhau, voi file docker-compose.yml quan 1y cac container

Node.js, FastAPI, va MongoDB.
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4.3. Giao dién hé théng
4.3.1. Giao dién trang chu

& Smart Nutrition Tangchd  Ménan  Thycdon  Hss  MAHoA g nhip

Dinh dudng théong
minh cho cudc séng
lanh manh

Ca nhan hoa thuc don, theo déi sdc khoe, nhan tuvan
tif Al va chuyén gia.

11

Ggi y mén dn
Bé xust mén phis hdp

ch, stic khoe, thdi tiét Jang va khoa

Hinh 4.1: Giao dién trang chu
4.3.2. Giao dién ding nhap, dang ky

Dang Nhap

f G+ in
hoac su dung tai khoan cua ban xin Chao!
Nhap théng tin ca nhan cta ban va bat dau
trongbuihuu369@gmail.con hanh trinh v&i chdng t6i

DANG KY

Quén mat khau?

DANG NHAP

Hinh 4.2: Giao dién dang nhdp
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Tao Tai Khoan

f G+ in

chéo Mung Tra Lgi! hodc su dung email dé dang ky

Dé két ndi vai chuang téi, vui ldbng dang nhap

bang théng tin ca nhan cda ban Tén

DANG NHAP trongbuihuu369@gmail.con

DANG KY

Hinh 4.3: Giao dién dang ky

4.3.3 Giao dién tong quan

Smart Nutrition * 2@ oA AT
r Xin chao, trongbui!
¥ Hay cuing theo ddi hanh trinh dinh dudng cta ban
trongbui

Q Cén niing hién tai E Chiéu cao Chi 58 BMI Muc tiéu

75 kg 180 cm 8 23.1 (Binh thudng) Duy tri

A TONG QUAN

T DI DUONG Téng quan hém nay

THUC DON

Lugng calo Macro dinh dudng Hoat déng Thyc don hém nay
I TIEN DO 0. Protelr 1379 & Buécchano Chua c3p nhat
(20%) Bifa sing
@ TU VAN AI
3779 Calo d6t chay: O kcal Chua c3p nhat
(55%) O CalodstchayOke Batrua
™ MUA SAM
769 NuSc uéng: 0 mi Chuacap nhat
@5%) § ' B0a toi

i CONG DONG

HO SO CA NHAN

Hinh 4.4: Giao dién tong quan
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4.4.4. Giao dién hd so dinh duong

Hé s dinh duéng

- e e Protein Carbs Fat

1379 3779 769
——
@ Protein: 137g (548 kcal) (—
Muc tiéu: 137g Muc tiéu: 377g Muc tiéu: 76g
Carbs: 377g (1508 kca
at: 76g (684 keal) -
Toéng calo
2744 kcal
Protein: 548 kcal
Carb: 508 k

Hinh 4.5: Giao dién ho so dinh dwéng
4.4.5. Giao dién thuc don

Thye don cia ben sovsanmar 3

CN T2 T3 T4 T T6 T7

Gdi y mén an cho ban

Com gao ldt... BunN gao lut ... Cdom gao lut... Mi gao Iat v... Cdom gao lut... Uc ga nuén... Ca héi ap ch... P3au hi sét ... Si

451 keal 400 kcal 380 kcal 420 kcal 400 keal 350 keal 380 keal 250 keal
P:30g P: 259 P:15g P:28g P:25g P: 40g P: 359 P:18g
C: 459 C:50g C:55g C:48g C: 459 C:20g C:15g C:20g

Hinh 4.6: Giao dién thuc don
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4.4.6. Giao dién tién do

Tién do thuc don

LICH THUC BON

H&m nay: 17/6/2025

TH2 TH3 TH4 THE THSE

THT

Ca“’”es— 779

CN B .
rotein ‘F 29
! Carbs
‘F 52
8
Fat
60
. | ‘ ‘
¢] 700 1400 2100 2800
22 W B3 dat
29
Thuc don ngay 17/6/2025
6
Tong calo: 2659 kcal Tuan tha: 100%

Bila sang

DA HOAN THANH
0830
=)

Hinh 4.7: Giao dién tién dé

4.4.7. Giao dién tu vin Al

Tu van dinh duéng Al

Xin chao! Téi 1a trd ly dinh dudng Al. Téi cé thé gitp gi cho ban?

Cac tinh ning sap téi

11

Tu van thuc don

Nhan gdi ¥ thuc don phu
hgp véi muc tiéu va s thich

Nhap cau hdi ciia ban.

el < @

Phan tich dinh duéng Tu van suc khoe Meo dinh dudng

Phan tich chi tiét vé ché do Nhan 181 khuyén vé dinh
&N va dé xuat cai thien dudng dua trén tinh trang

Hinh 4.8: Giao dién tu van Al

Khém pha cac meo va théng
tin hitu ich vé dinh dudng
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4.4.8. Giao dién mua sam

Danh sach mua sam

TU ngay:
06/16/2025
Bén ngay:

86/17/2025

TAO DANH SACH MUA SAM TU THUC BON

ﬁ Danh séch mua sim téng hgp

N Banh mi nguyén cam

4 lat

Bi dé
0

300 g

+ THEM MON W XOA DA CHON

Bi dao

300 g

Bun gao lut

600 g

Hinh 4.9: Giao dién mua sam

4.4.9. Giao dién hd so ca nhén

Ho sd ca nhan

trongbui

& Théng tin cd ban

Tusi:
Gidi Tinh:
Can Nang:

Chiéu Cao:

@ Dinh dudng

# CHINH SUA

B trongbuihuu999@gmail.com

22

Nam

75 kg

180cm

Hinh 4.10: Giao dién ho so cd nhdn
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4.3.1. Giao dién thyc don da luu

Thuc don da luu

TATCA

YEU THiCH

Tim kiém theo ngay hoac ghi cha

Ngay: 2025-06-08
Ghi cha:

Téng calo: 2410 keal
Sé bia: 3

Ngay: 2025-06-10
Ghi cha:

Téng calo: 3121 keal
S6 bifa: 5

Hinh 4.11: Giao dién thuc don da luu

4.4.10. Giao dién tong quan Admin
Admin

Panel

i Chao mung dén trang quan tri

Dashboard téng quan
Wl Dashboard

Tong s6 mén an

¥ 350

Biéu dé hoat déng (demo)

Hoat déng gan day

nguyenvanA

Salad cé héi

Téng sé thyc don Thanh tich hé théng
E 210 18

Biéu dé compliance (demo)

Pang chd phé duyét

Banh mi yén mach dar

Eat Clean 7 ngay dang

Healthy Day

Hinh 4.12: Giao dién tong quan Admin
4.4.11. Giao dién admin quén ly ngwoi dung
Quan ly ngudi dang

Tim kiém theo tén hoac email...

Tén Email Vai tro Xac thyc Hanh déng
Nguyén van A a@gmail.com user Y4 XEM XOA
Tran ThiB b@gmail.com admin 4 XEM XOA
LevanC c@gmail.com user b4 XEM XOA

Hinh 4.13: Giao dién quan ly nguoi dung
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4.4.12. Giao

dién admin quén ly mén an

Quan ly mén an
mén &n,

Tén mén calo Trang thai Hanh déng ;
Cdm gao Ut vdi ca hd 451

Ban gao 10t vdi thit ga 400

Com gao Ut vdi dju hi sot ca chua 380

Mi gao It véi thit bd xao rau

Com gao IUt vdi cd basa nudng 400

Uc ga nuéng sét mat ong 350

Hinh 4.14: Giao dién quan ly mon an

4.4. Kiém thir va danh gia hé thong

4.4.1. Két qua kiém thir
4.4.1.1. Danh gia thuat toan GA

¢ Hiéu suat hoi tu:

Thoi gian hoi tu trung binh: 20-30 thé hé dé dat diém fitness 6n dinh.
Diém fitness tot nhat dat duoc: 0.85-0.95, phan anh murc d§ phu hop voi
muyc tiéu dinh dudng.

Ty 18 cai thién qua cac thé hé: Tang trung binh 5-10% fitness sau mdi 10

thé hé, cho thay kha ning tién hoa hiéu qua.

% Chét lugong thuc don:

Do chinh xac so véi muc tiéu: £10%, dam bao thuc don gﬁn ding véi
meal_targets.

Can bang dinh dudng: 85-95% cac bira dn dat ty 1& macronutrients
(protein, carb, fat) phu hop.

Pa dang moén an: 70-80% thuce don c6 su thay doi mon an giita cac ngdy,

nho co ché dot bien.
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s K¢ét qua:

Chi s6 Két qua Muyc tiéu
Thoi gian tao thuc don 2.5s <3s
D¢ chinh x4c dinh 90% ~90%
dudng
Pa dang mon an 75% >T70%

Badng 4.1: Két qua

4.4.1.2. Danh gia hé thong
% Hiéu suit API

e Thoi gian phan hdi:

+ D) chinh xac

Tao thuc don mdi: 2-3 gidy, phu hop voi sir dung hang ngay.
Thay thé moén an: < 1 gidy, phan hoi nhanh choéng.

Tbi wu hoa bira an: 1-2 gidy, dam bao hiéu qua xt Iy.

e Ty lé dap ung yéu cau:

4.4.1.3. Phan tich

% Uu diém:

Muc tiéu dinh dudng: 90% thuc don dat yéu cau calo va
macronutrients.

S¢ thich ngudi dung: 85% mon an dugce chon phu hop véi so thich
ca nhan.

Han ché vé strc khoe: 100% tuan thi cac han ché (di ung, kiéng cir)
do dit liéu dau vao duoc kiém soat chat ché.

két qua

e Thuat toan GA:

Kha ning tim kiém giai phap t6i vu: GA kham pha hiéu qua khong
gian giai phap 16n, tim ra thuc don can bang dinh dudng.

Can bang giira khai thac va kham pha: Co ché chon loc va dot bién
dam bao vira cai thién giai phap vua duy tri da dang.

Ty dong diéu chinh tham sé: mutation_rate diéu chinh dong giup

thuat toan thich nghi véi dir lidu.

+ Diém can cai thién:

e Thuat toan:
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- Giam thoi gian héi tu: Can t6i wu s6 thé hé hodc sir dung ph?m cung
manh hon.

- Tang da dang mon an: Mo rong co s¢ dir li¢u mon an dé cai thién
ty 1€ 70-80%.

- Cai thién can bang dinh dudng: Piéu chinh trong sd fitness dé giam
sai s6 dusi 10%.

e Hé thong:

- Tbi wu hoa bo nhé: Giam tiéu thu tai nguyén khi xtr Iy nhiéu ngudi
dung cung luc.

- Cai thién xtr Iy dong thoi: Tang kha niang phuc vu dong thoi nhiéu
yéu cau.

- Thém tinh ning cache: Str dung bd nhd cache dé ting toc do truy

van dir liéu.

4.4.1.4. Kétluin va dé xuat
< Két luan:
e H¢ théng dap tng duogc cac yéu cau co ban vé tao thuc don cé nhan hoa,
v6i d6 chinh xac dinh dudng 90% va thoi gian phan hoi 1-3 gidy.
e Thuit toan GA cho két qua tdt, dat diém fitness 0.85-0.95 va can bing
dinh dudng 85-95%, chimg minh hiéu qua trong t6i wu hoa.
e Hiéu suat hé thong 6n dinh, phu hop véi sir dung hang ngay, di con han
ché vé tdc do va da dang.
< PeE xuat cai tién:
e Thuat toan:
- Thir nghiém céac chién luoc lai ghép méi: Ap dung uniform
crossover dé ting da dang.
- Diéu chinh ham fitness: Tang trong s6 da dang dé cai thién trai
nghiém nguoi dung.
- Tbi uu héa tham sb: Giam population_size hoic ting elite_size dé
giam thoi gian hoi tu.

e H¢ thong:
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Thém co ché cache: Str dung Redis dé luu trit két qua thuc don
thuong dung.

Cai thién xir Iy dong thoi: Str dung worker pool trong FastAPI dé
tang hiéu suét.

M6 rong tinh nang: Tich hgp theo ddi calo theo thot gian thuc hoac

két ndi smartwatch.

4.5. Huwéng phat trién twong lai

Dua trén két qua kiém thir va danh gia, hé thdng "Smart Nutrition" c6 tiém ning phat

trién manh mé dé dap img nhu cau ngay cang cao cua nguoi dung trong linh vuc dinh

dudng ca nhan hoa. Cac hudng phat trién tuong lai duge dé xuat nhu sau:

+ Tinh nang mé rong:

M6 rong co s¢ dit liéu moén an:

Mo ta: Thu thap thém dit liéu tir cac ngudn dia phuong va qudc té,
bao gdm hon 500 mén dn véi thong tin dinh dudng chi tiét, dé
tang da dang thuc don.

Lot ich: Cai thién ty 1€ da dang moén an tir 75% 1én 90%, déap ting
so thich da dang cua nguoi dung.

Thach thirc: Yéu cau xac thuc dit liéu dé dam bao do chinh xac

dinh dudng, ¢ thé str dung céng cu nhu Open Food Facts.

e Tich hop thiét bi thong minh:

Mo ta: Két ndi hé thong v6i smartwatch hodc img dung stc khoe
(nhu Google Fit, Apple Health) dé theo déi calo tiéu thu theo thoi
gian thuc.

Loi ich: Cung cép dit liéu dong cho GA diéu chinh thyc don, ting
tinh ca nhan hoa.

Thach thirc: Poi hoi API tich hop va xtr 1y dit liéu 16n tir thiét bi,

can toi vu hoa backend.

Mo rong nguoi dung:
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Mo ta: Trién khai hé thong trén quy mé 16n hon, phuc vu t6 chire
y té hodc tng dung thuong mai, véi kha ning xtr Iy dong thoi
hang tram nguoi dung.

Loi ich: Tang pham vi anh hudng, hd tro cong dong strc khoe.

Thach thirc: Can nang cap server va toi uu hoa co ché cache.

% Cai tién hé thong

o Cai tién thuat toan GA:

Mo ta: Thir nghiém cac chién lugc lai ghép méi (nhu uniform
crossover) va diéu chinh ham fitness dé giam thoi gian hoi tu tir 20-
30 thé hé xubng dudi 15 thé hé.

Loi ich: Tang toc d6 tao thuc don, giam thdi gian phan hoi tir 2-3
gidy xubng dudi 1 gidy.

Thach thtc: Yéu cau thar nghiém va tinh chinh tham s

(population_size, mutation_rate).

e Sir dung co ché:

Mo ta: Tich hop Redis dé luu trit thuc don thuong dung va danh
sach mon an, giam tai truy vin MongoDB.

Loi ich: Tang hi¢u sudt truy van 1én 50%, dic biét khi sd luong
nguoi dung tang cao.

Thach thirc: Can quan 1y dong bo dit liéu giita cache va co s dix

ligu, tranh xung dot.

e To6i vu hoa giao dién:

Mo ta: Cai thién giao dién trén thiét bi di dong (t6i wu hoa cho man
hinh nhé hon 5 inch) va thém huéng dan st dung chi tiét.

Loi ich: Nang murc hai long nguoi dung tir 82% lén 90%, tang kha
nang tiép can.

Thach thire: Yéu cau thiét ké responsive va kiém tht trén nhiéu

thiét bi.
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KET LUAN

Qua qua trinh thyc hién do an "Ung dung thuat toan GA dé xay dung hé thong tao thuc
don ¢4 nhan", cac muc tiéu dé ra ban dau di duoc hoan thanh mét cach co ban. Hé théng
da dugc phat trién thanh cong voi kha nang tao thuc don ca nhan hoa dya trén dir li¢u
dinh dudng va so thich nguoi dung, dat do chinh xac dinh dudng trung binh 90% va thoi
gian phan hoi 2-3 gidy. Thuét toan Di truyén (GA) chimg minh hiéu qua trong t6i uu
héa da muc tiéu, voi diém fitness dat 0.85-0.95 qua 20-30 thé he, déng thoi duy tri da
dang mén an & muac 75%. Cac cong nghé nhu Node.js voi Express.js, Python véi
FastAPI, va MongoDB da dugc tich hop hi€u qua, tao ra mot nén tang linh hoat va m¢&
rong.

Qua trinh thyc hién d6 4n mang lai nhiéu bai hoc quy gi, bao gdbm tdm quan trong cta
viéc toi wu hoa tham sd GA, quan 1y dit liéu chat lugng cao, va thiét ké giao dién than
thién. Tuy nhién, h¢ théng van ton tai mot s6 han ché nhu thoi gian xu 1y chua dat yéu

cau thoi gian thuc va d¢ da dang moén an can dugc cai thién. Nhitng han ché nay mo ra
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co hoi phat trién trong tuong lai, véi cac dé xuét nhu tich hop co ché cache (Redis), mo
rong co so dit liéu mén an, va két ndi v6i thiét bi théng minh dé theo ddi strc khoe theo
thot gian thuec.

Db an khong chi khing dinh tinh kha thi cua viéc ap dung GA trong linh vire dinh dudng
ma con dit nén tang cho cac nghién ciru va Gng dung thuong mai hoa sau nay. Véi
nhirng két qua dat duoc, hé théng "Smart Nutrition" hira hen tr¢ thanh mot cong cu hitu

ich, ho trg nguoi dung xay dung 16i song lanh manh va nang cao chat lugng cudc song.
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