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TOM TAT

Tén dé tai: Xay dung Gmg dung hd trg tap Gym va Fitness

Sinh vién thuc hién: Pham Thanh Vinh

S6 thé SV: 102210048 Lép: 2ITCLC_NHATI1
Tém tat dé tai:

Du 4n nay duoc tao ra voi mong mudn dép tmg nhu ciu ngdy cang cao ciia ngudi
dung trong viéc tim kiém mot cong cu hd tro tap luyén hiéu qua, ca nhan hoa va dé sir
dung. Trong bdi canh cong nghé phat trién nhanh chéng, chiam soc strc khoe va thé chat
khong con 1a lwa chon, ma da trd thanh mot phan tit yéu trong cudc sdng hién dai. Tuy
nhién, khong phai ai ciing biét cach bat dau diing cach, nhiéu ngudi gip kho khin trong
viéc xay dung 10 trinh tap luyén phu hop voi thé trang va muc tiéu ca nhan, din dén
thiéu dong luc va kho duy tri thoi quen 1au dai.

Mot trong nhitng nguyén nhan chinh 13 do thiéu kién thirc vé k¥ thuat tap luyén,
hodc chua thyuc sy hiéu 16 vé co thé ctia minh. Chinh vi vay, du an nay ra doi véi sy hd
tro tr cong ngh¢ hién dai va tri tué€ nhan tao (Al), mang dén mot giai phap toan di¢n —
tir nhitng ngudi méi bit dau cho dén nhing ai da c6 kinh nghiém luyén tap chuyén sau.

Ung dung duoc thiét ké dé mdi ngudi dung co thé s hitu mot 16 trinh tap luyén
cho riéng minh. Chi v6i nhitng thong tin co ban nhu can nang, chiéu cao, muc tiéu tap
luyén va mdt vai yéu tb lién quan, h¢ théng s€ tu dong phan tich va dé xuat ké hoach tdi
wu nhit nhd sc manh ctia Al Dic biét, néu nguoi dung chua réd muc ti€u cu thé, ung
dung con c¢6 kha nang nhan dién hinh 4nh co thé dé dua ra nhiing goi ¥ phu hop, giup
tranh cac bai tap khong phit hop, han ché chan thuong va ti uu hiéu qua tap luyén.

Dy 4n "Xay dung tng dung hd trg tip Gym va Fitness" khong chi don thuan 1a mot
cong cy, ma con nhu mot ngudi ban dong hanh dang tin ciy — gitp nguoi ding ting
bude chinh phuc muc tiéu vé thé chat va sirc khoe. Vi nhiing tinh ning ndi bat nhu ca
nhan hoa thong minh, huéng dan 1 rang, giao dién than thién va trai nghiém ngudi ding
muot ma, tng dung hira hen s& mang lai gia trj thyuc tién, gop phan nang cao chét luong

cudc song cho cong dong.



DAI HOC BA NANG CONG HOA XA HOI CHU NGHIA VIET NAM

TRUONG PAI HOC BACH KHOA Doc 1ap - Tu do - Hanh phuc
KHOA CONG NGHE THONG TIN

NHIEM VU PO AN TOT NGHIEP

Ho tén sinh vién: Pham Thanh Vinh S6 thé sinh vién: 102210048
Lop: 21TCLC NHAT1  Khoa: Cong ngh¢ thong tin Nganh: CNTT Viét-Nhat

1.

Tén dé tai do an:
Xay dung ung dung hd trg tip Gym va Fitness

Pé tai thuée dién: O C6 ky két théa thudn so hivu tri tué doi voi két qua thiee hién

Céc s6 liéu va dir liéu ban dau:

Khong cé

Néi dung cdc phan thuyét minh va tinh todn:

- Tong quan vé dé tai: Gidi thiéu tong quan, muyc dich va y nghia ctia d¢é tai, cong
ngh¢, ky thuat, cong cu dugc str dung va nhiing két qua du kién dat duoc.

- Co so 1y thuyét: Trinh bay nhitng co s& 1y thuyét duoc ap dung trong dé tai.

- Phan tich va thiét ké hé théng: Phan tich cac yéu cau vé chirc ning va phi chirc
nang cta hé théng va trién khai thiét ké he.

- Trién khai hé thong: Trinh bay méi truong trién khai va két qua thyc té dat duoc.

- Két luan va hudng phat trién: DPanh gia két qua dat dugc, chua dat duogc va dua
ra nhitng dinh hudéng phat trién thém trong tuwong lai.

- Tai li€u tham khao: Liét ké cac tai liéu tham khao st dung trong dé tai.

Cdc ban vé, do thi (ghi ré cdc logi va kich thiede bin vé):

Khong cé

Ho tén nguwoi hwdng dan: TS. Ho Phan Hiéu

Ngay giao nhiém vu do an: ... /../2025

Ngay hoan thanh do an: ... /../2025

Pa Nang, ngay  thdang 06 ndm 2025

Truwéng BO mon ........coeeeeeee. Nguwoi hwéng dian



LOINOI PAU VA CAM ON

Trong bdi canh x3 hoi hién dai, khi chat lugng cudc séng ngay cang dugc nang
cao, nhan thirc vé tim quan trong cia sic khoe va thé chét cling ngay cang dugc chu
trong. Viéc tap luyén thé duc thé thao, dic biét 1a tap Gym va Fitness, di trd thanh mot
phan khong thé thiéu trong 16i song ctia nhiéu ngudi. Tuy nhién, viéc duy tri lich trinh
tap luyén khoa hoc, theo ddi tién d6 va dat dugc muyc tiéu ca nhan van con 1a thach thirc
ddi v6i khong it ngudi. Nhan thiy nhu cau cép thiét nay, cing véi nhimg kién thirc va
k¥ nang dugc trang bi trong qua trinh hoc tap tai Khoa Cong ngh¢ thong tin, Truong Pai
hoc Bach khoa — Pai hoc Pa Nang, em di chon dé tai "Xay dung g dung hd tro tap
Gym va Fitness" cho do an tét nghiép cta minh.

Dé tai nay khong chi 1a co hoi dé em tong hop va van dung nhing kién thirc da
hoc vao mot du an thuc té, ma con 13 niém dam mé trong viéc tao ra mgt san phém cong
nghé c6 ¥ nghia, gop phan cai thién sitc khoe cong dong. Ung dung dugc phat trién hira
hen s& 1a mot cong cu hitu ich, gitip nguodi dung dé dang theo ddi cac bai tap, xay dung
10 trinh hop 1y, va dat dugc muc ti€u hinh thé mong mudn mot cach hiéu qua va khoa

hoc.

Dé hoan thanh d6 an ndy, em di nhan dugc su hd trg va huéng dan tin tinh tir
quy Thay/C6 va Nha truong. Em xin giri 101 cam on sdu sic nhat dén Truong Dai hoc
Bach khoa — Pai hoc Pa Nang di tao diéu kién thuan lgi nhat cho em trong subt qua
trinh hoc tip va nghién ctru. Pic biét, Em xin bay to long biét on chan thanh dén Thay
Hb Phan Hiéu — Gi4o vién huéng dan dd an t6t nghiép, ngudi da ludn tan tam chi bao,
dinh hudng va truyén dat nhirng kinh nghiém quy bau, giup vuot qua nhimg kho khin
va hoan thién d6 an mot cach tt nhat. Xin chan thanh cam on quy Thay/C6 trong Khoa
Cong nghé thong tin d3 truyén dat kién thirc, k§ ning trong sudt nhitng nam hoc vira

qua.

Trong qua trinh thyuc hién, d@ tai co thé van con han ché va nhiéu sai sot. Em rat
mong nhdn dugc s gdp ¥ va phan hdi tan tinh tir phia cic thiy c6 va ban be dé dé tai
c6 thé dugc hoan thién hon. Em hy vong rang tng dung ndy sé& 1a mot san phdm co gia
tri, dong gop vao su phat trién cta cong nghé thong tin trong linh vuc cham soc sirc
khée, va la minh ching cho qua trinh hoc tdp va rén luyén tai Truong Pai hoc Bach
khoa — Pai hoc Pa Nang.



LOI CAM POAN LIEM CHiNH HQC THUAT

Em xin cam doan:

1. Noi dung trong dd 4n nay em thuc hién duéi sw huéng dan tryc tiép ciia TS. HO Phan
Hiéu. Cac két qua trong dd an déu duogc thuc hién trong qua trinh em dang hoc tap
tai Khoa Cong Nghé Thong Tin, truong Pai hoc Bach Khoa Pa Ning.

2. Céc tai liéu tham khao dung trong d6 an déu duoc trich dan rd rang tén tac gia, tén
cong trinh, thoi gian, dia diém cong bd, duge kém véi duong din hop 16.

3. Néu c6 nhitng sao chép khong hop 18, vi pham quy ché dao tao, em xin chiju hoan
toan trach nhiém.

Pa Ning, ngay ..... thang 06 nim 2025

Sinh vién thuc hién

Pham Thanh Vinh
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Xay dung tmg dung hé tro tdip Gym va Fitness

MO DAU

1. Muc dich thwc hién dé tai

Muc dich cua dé tai “Xay dung tmg dung hd tro tip Gym va Fitness” 14 phat trién

mot giai phap cong nghé thong minh, hd tro nguoi ding ning cao sirc khoe thé chat

thong qua 10 trinh tip luyén ca nhan hoa. Ung dung nham giai quyét cac vin dé phd bién

nhu thiéu kién thirc chuyén mén, kho xdy dung ké hoach tip luyén phu hop va thiéu

dong lyc duy tri thoi quen. Qua dé, dé tai hudng dén viée cung cap mot cong cu tién ich,

dé str dung, phu hop véi nhiéu di tuong ngudi dung va ho tro dat duoc muc tiéu luyén

tap mot cach hiéu qua, bén viing.

2. Muc tiéu cua dé tai

Céc muc tiéu cua dé tai nay bao gom:

Xay dung tng dung di dong cung cip 10 trinh tip luyén c4 nhan hoa thong minh:
Tu dong dé xuét cac ké hoach tap luyén tdi wu dua trén thong tin co ban cua
nguoi dung (can ning, chiéu cao, muc tiéu tap luyén, ...). Tich hop cong nghé

Al dé phan tich va diéu chinh 19 trinh tip luyén mot cach hiéu qua.

Phat trién tinh nang nhan dién hinh anh co thé: Pua ra cac goi y bai tap phi hop
va an toan cho nguoi dung, dac biét 1a nhirng nguoi chua xac dinh rd muc ti€u

tap luyén. Giup han ché chan thuong va t6i wu hoa hiéu qua rén luyén.

Thiét ké giao di¢n nguoi dung than thién, tryc quan va dé su dung.

3. Pham vi va d6i twong nghién ciru

Pham vi nghién ctru: Dé tai tap trung phat trién tmg dung di dong hd tro tip Gym va

Fitness, bao gém cac tinh nang chinh nhu tao 16 trinh tap luyén ca nhan, theo doi tién

d6, goi y bai tap thong minh bang Al va nhan dién hinh anh co thé co ban. Cac khia

canh chuyén sau nhu dinh dudng hay huan luyén vién ca nhén truc tiép s& duoc gii han

trong pham vi nghién ctru nay.

Dbi twong nghién ctru:

Nguoi ding phd théng: Nhitng ngudi mong mudn cai thién sitc khoe, voc dang
nhung chua c6 kinh nghiém hodc kién thic vé tap luyén.
Nguoi tip Gym/Fitness: Nhitng ngudi dd c6 kinh nghiém nhung mubn c6 mot

cong cy ho trg dé t6i wu hoa 16 trinh tap luyén va theo doi hi€u suét.

Sinh vién thyc hién: Pham Thanh Vinh ~ Huéng dan: TS. H Phan Hiéu 1
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- Dit liéu lién quan dén Gym va Fitness: Bao gém cic loai bai tap, k¥ thuat, thong
tin vé co thé ngudi (cAn ning, chiéu cao, ...), va cac thuit toan lién quan dén Al

trong linh vyc nay.
4. Phuong phap nghién ctru

Nghién ctru tai lidu: thu thap va phan tich cac nghién ctru, bai bao khoa hoc vé Gym,
Fitness, cac cong ngh¢ Al nhu nhdn dién hinh anh va hoc may, cling nhu cac rng dung
hd tro tap luyén da co dé nam bat cac xu hudng va cong nghé tién tién.

Phén tich yéu cau bang cach khao sat va thu thap ¥ kién tir nguoi ding tiém ning,
huan luyén vién, va chuyén gia dé xac dinh rd rang cac tinh ning can thiét va mong
muén cua tng dung.

Thiét ké hé thong: ap dung cac phuong phép thiét ké phan mém hién dai dé xay dung
kién trac hé théng, co s& dir liéu va giao dién nguoi dung mot cach khoa hoc. Qua trinh
trién khai va phat trién ung dung s& duoc thyc hién bang cic ngdn ngir 1ap trinh va
framework phu hop.

Thir nghiém va danh gia toan dién s& dugc tién hanh dé dam bao mg dung hoat dong
6n dinh, chinh xac, va dap tmg duogc cac yéu cau dit ra, dong thoi thu thap phan hoi dé
lién tuc cai tién san pham.

5. Ciu tric ciia do an tot nghiép

Do an t6t nghiép duoc chia thanh cac phan nhu sau:

- Chuong 1: Tong quan vé dé tai — Gidi thiéu tong quan vé linh vuc nghién ciru,
cac mo hinh hodc giai phap hién co va giai phap dé xuat.

- Chuong 2: Co so 1y thuyét — Trinh bay céc kién thirc nén tang lién quan dén linh
vuc nghién ciru, cong nghé phat trién tng dung di dong va cac cong nghé sir dung
trong do an.

- Chuong 3: Phan tich va thiét ké hé théng — Phan tich cac yéu ciu chtic ning va
phi chirc nang va thiét ké kién trac hé thong.

- Chuong 4: Trién khai hé théng — Trinh bay moi truong trién khai va két qua thuc

té dat duoc.

- Két luan va hudng phat trién — Tong két nhimng két qua dat duoc, rat ra bai hoc
kinh nghiém va dé xuat cac hudng phat trién tiép theo trong twong lai.

- Tai liéu tham khao — Liét ké cac tai liu, nguén tham khao da dugc str dung trong

qué trinh thyc hién dd an.
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Chuong 1: TONG QUAN VE PE TAI

1.1. Téng quan vé linh vwe nghién ctru

Linh viuc Gym va Fitness 1a mot nganh cong nghiép dang phét trién manh mé,
tap trung vao chiam soc sirc khoe va thé hinh. Bén canh cac phong tap truyén théng, xu
huodng tap luyén tai nha cling dang phat trién manh mé&, dic biét tir sau dai dich COVID-
19. T4p luyén tai nha dang dan chuyén ddi thanh cac phong tap thong minh, ca nhan hoa,

tich hop cong ngh¢ hién dai.

Viéc ca nhan hoa ké hoach tap luyén la yéu td then chét dé khach hang dat dugc
két qua t6i vu va duy tri dong luc 1au dai. Ap dung mot gido an chung cho tat ca moi
nguoi 1a khong hiéu qua, bai méi ngudi cb thé trang, muc tiéu, thoi quen sinh hoat, thé
luc, d6 déo dai, kha nang thich nghi va tién st bénh 1y khac nhau. K& hoach khong phu
hop c6 thé dan dén khong tién bo déu din va ting nguy co chan thuong. Cac chan thuong
khi tdp gym thuong xay ra do nhiéu nguyén nhan nhu khong khoi dong k¥, tap sai ky
thuat, hodc tap vé1 muc ta qua nang. Chan thuong co thé anh huong nghiém trong dén
strc khoe va han ché viée tap luyén.

Thiéu mot dich dén rd rang hodc khong biét minh bat dau tir dau c6 thé dé dang
lam mat dong luc tap gym va dan dén bo cudc. Viéc khong chia nho muc tiéu hodc
khong c6 hanh dong cu thé hang ngay ciing khién viéc duy tri sy bén bi trén ching duong
dai tré nén kho khan. Bén canh do6, viéc khong ghi lai hoat dong va thanh qua hang ngay
(nhat ky tap luyén) ciing gbp phan 1am giam htng tha va dong lwc. Ndo bd con ngudi
c¢6 xu hudng tiét kiém ste, didu ndy ciing 13 mot phan nguyén nhan dan dén sy ludi van
dong. Khi nguoi tap khong cam nhan dugc sy quan tim ca nhan hodc khong cé sy dong
hanh (vi du tir HLV), ho c6 thé cam thiy kém hing tha va kho gin bo 1au dai.

1.2. Cac mo6 hinh/giai phap hién c6 va danh gia
Phong tap Gym truyén thong (c6 PT):

- Da giai quyét duoc: Cung cip khong gian va thiét bi vat 1y da dang cho viéc tip
luyén. C6 kha ning cung cip huéng dan va ké hoach tip luyén c4 nhan hoa dua
trén danh gia truc tiép vé thé trang, muc ti€u va tién st bénh 1y cua khéch hang.

PT c6 vai tro quan trong trong viéc tao dong luc va su gén b6 cho khéch hang.
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- Chua giai quyét duoc: Chi phi thuong cao. Han ché vé thoi gian va dia diém tip
luyén do phu thudc vao gid md cira va vi tri phong gym. Chit lugng va phuong

phap huan luyén c6 thé phu thudc nhiéu vao kinh nghiém ca nhan cta timg PT.
Ung dung tap luyén thong thuong (Fitness Apps): Apple Fitness+, Aaptiv, ...

- Dai gidi quyét dugce: Cung cap sy linh hoat cao vé thoi gian va dia diém, cho phép
nguoi dung tap luyén moi lic, moi noi. Chi phi thuong hop 1y hoic mién phi.
Cung cip thu vién bai tap phong phti va kha ning theo ddi co ban (s6 budi, thoi
gian, calo). C6 thé cung cap tinh niang dat lich va nhic nho.

- Chua giai quyét duoc: Mitc do ca nhan héa con han ché, thuong chi dya trén dir
liéu nguoi dung tu nhap. Thiéu phan héi truc tiép vé hinh thirc hodc ky thuat tap
luyén. C6 thé thiéu dong luc tap luyén do khong c6 yéu td twong tac con ngudi.

1.3. D@ xuit giai phap tong quan
X4y dung hé thong nhan dién va phan tich cac chi sé cta co thé tir hinh anh. Ap
dung cac thuat toan goi ¥ dé goi ¥ cac bai tip phu hop véi thong tin ctia nguoi dung.
Phat trién hé théng hoat dong trén moi truong dién thoai di dong voi React Native.
Dung Java Spring Boot dé phat trién cac API va tach biét server Flask dé xur Iy cac tac
vu Al, dam bao tinh module hoa va dé dang m& rong. Sur dung React]S dé tao giao dién

web than hién va tién lgi cho nguoi dung.

Sinh vién thyc hién: Pham Thanh Vinh ~ Huéng dan: TS. H Phan Hiéu 4



Xay dung tmg dung hé tro tdip Gym va Fitness

Chuong 2: COSOLY THUYET

2.1. Céc chi sé danh gia va cong thirc tinh
2.1.1. Chi sé khéi lwong co thé (BMI)

BMI 12 mét chi sé don gian dugc su dung rong rai dé phan loai can nang cuia mot
ngudi dya trén mdi quan hé giira chiéu cao va can ning. Chi sd ndy gitp xac dinh liéu
mot nguoi dang & tinh trang thiéu can, can ning binh thuong, thira cAn hay béo phi [4].

Cong thue tinh BMI la:

_ Cénndng (kg)

BMI (2.1)

~ Chidu cao (m)?

Duéi day 1a bang phan loai mirc 46 gdy - béo clia mot nguoi dira vao chi sé6 BML.
Thang phan loai ctia T6 chirc y té thé gigi (WHO) danh cho ngudi chau Au va thang
phan loai cta Hiép hoi Péi thdo duong cac nude chau A (IDI & WPRO) dugc ap dung
cho nguoi chau A [5].

Béang 2.1. Bang phan loai mac do gﬁy - béo ciia mgt ngudi dya vao chi s6 BMI [5]

BMI - WHO BMI - IDI & WPRO Phéan loai

<18.5 Can nang thap (gay)
18.5-24.9 18.5-22.9 Binh thuong

> 25 >23 Thira can

25-29.9 23-24.9 Tién béo phi
30-34.9 25-299 Béo phi do I
35-39.9 >30 Béo phi do 11

> 40 Béo phi do III

Luu y: BMI 12 mot chi s6 uée tinh va c6 nhitng han ché. N6 khong truc tiép do
luong m& co thé hay phan biét giita khéi luong co va md. Do d6, nhirng ngudi c6 khdi
luong co bap cao nhu van dong vién cé thé cd6 BMI cao nhung khong phai do thira m&

[4]. BMI ciing c6 thé bj anh hudng béi tudi tac, gisi tinh va ching toc.
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2.1.2. Ty I¢ phén tram mé co thé (Body Fat Percentage - BFP)

BFP 1 ty 18 khéi luong m& (md mé&) trong co thé so voi tong trong luong co thé.
Pay duoc xem 1a mot chi sb chinh xac hon BMI dé danh gia thanh phan co thé va nguy
co strc khoe lién quan dén béo phi [6].

C6 nhiéu phuong phap dé udc tinh BFP, trong d6 phuong phap tinh dya trén cac
s6 do chu vi co thé (phuong phap cua Hai quian Hoa Ky - U.S. Navy method) 1a mot
phuong phap dé st dung va twong ddi chinh xac [7].

Phuong phap nay yéu cau do cac chu vi sau:

- Chu vi ¢6 (Ces): Po ¢ diém thap nhét phia trén co thang, ngay dudi yét hau (doan

dudi thanh quan) [7] [8].

- Chu vi eo (Ceo): Po & diém hep nhit phia trén mao chau. Pbi v6i nam gidi, thudng
do ngang rén; dbi voi nit gidi, vi tri c6 thé thay doi. Can do khi da tho ra va khong

hop bung [7] [8].

- Chu vi hong (Chong): Chi can thiét cho nit gidi trong céng thirc ciia Hai quan Hoa

Ky. Po & phan rong nhat ciia ving mong, véi hai ban chan chum lai. Thuong 14

& vi tri 16i cau ngoai xwong dui (diém xuong ¢ hong) [7] [8].

Cong thuc tinh BFP theo phuong phap cua Hai quan Hoa Ky (sir dung hé mét,
don vi cm) [8]:

- Do6i voi Nam gioi:

495
BFP = ;
1.0324 — 0.19077 * log,((C,, — C.5) + 0.15456 * log,,(chiéu cao)
—450 (2.2)
- Déi véi Nir gioi:

B 495
©1.29579 — 0.35004 * 10g10(Ceo + Chong — C.s5) + 0.221  logy(chitu cao)
—450 (2.3)

Luu ¥: Pay ciing 1a cac cong thirc uwdc tinh va do chinh xac c6 thé thay doi tiy
ngudi. Bé ¢6 két qua chinh xac hon, cac phuong phap chuyén sau hon nhu phan tich tro
khang dién sinh hoc (BIA), do dudi nude (hydrostatic weighing) hoac DEXA scan 1a

can thiét.
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2.2. Po luong cac chi so co thé tir hinh anh
2.2.1. Dich vu Meshy va trng dung trong viéc tdi tao mé hinh 3D

Meshy 12 mét dich vu dya trén nén ting dam may, chuyén cung cip cac giai phap
tién tién trong vi€c tao va chinh stra mé hinh 3D tur nhiéu nguén dau vao khac nhau, bao
g6m ca hinh anh 2D. Bing cach tdn dung strc manh cua tri tué nhén tao (Al) va cac thuat
todn hoc may, Meshy c6 kha nang phan tich hinh anh nguoi dung va tu dong xay dung

lai mot mo hinh 3D tuong dbi chinh xé4c cta co thé [1].
Quy trinh hoat dong co ban:

- Pau vao: Ngudi ding cung cip mot hodc nhiéu hinh anh cta co thé (vi du: anh
chup tir phia trude, phia sau, va hai bén). Chat luong va goc chup cua hinh dnh
dau vao dong vai trd quan trong ddi véi @6 chinh xac cua mo hinh 3D duoc tao
ra.

- Xu ly bé1 Meshy:

e Phén tich dic diém: Hé théng Al cua Meshy s& phan tich cac dic diém
hinh thai hoc trén anh, nhan dién cac by phan chinh cua co thé va uéc

lwong hinh dang, kich thudc tuong doi.

e Tai tao ludi 3D (3D Mesh Reconstruction): Dya trén thong tin phan tich
dugc, Meshy tao ra mdt ludi da giac 3D (thuong 1a ¢ dinh dang .obj, .fbx,
hoic .gITF) mo phong lai hinh dang co thé ngudi ding.

e Ap van bé mit (Texturing - tiy chon): Dich vu ¢6 thé bao gdm ca viéc ap
van bé mit (texture) tir hinh anh gbc 1én mé hinh 3D dé ting tinh chan
thuc, tuy nhién ddi véi viée ude luong chi sb, céu trac hinh hoc cua luéi

1a yéu t6 quan trong hon.

- Pau ra: Mot tép mé hinh 3D dai dién cho co thé nguoi dung. M6 hinh nay sau d6

s€ dugc st dung lam dau vao cho giai doan tinh toan chi so.

Viéc str dung mét dich vu chuyén biét nhu Meshy gitip don gian héa dang ké qua
trinh phirc tap ctia viéc tai tao mo hinh 3D tir anh, cho phép tng dung tap trung vao phan
xtr 1y va trich xuét thong tin tir mé hinh do.

Sau khi ¢6 dugc mo hinh 3D ciia co thé ngudi dung tir Meshy, budc tiép theo 1a
trich xuét cac thong s6 do luong mong mudn. Y tudng chinh 1a xac dinh cac mit cit tai
cac vi tri giai phau quan trong (cé, nguc, bung, mong) va sau do tinh todn chu vi cua céc

mat cat nay.
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2.2.2. Xdc dinh mt cit (Cross-sections)

Pé do chu vi cia mdt bd phan cu thé, can x4c dinh mot mat phéng ct qua mo
hinh 3D tai vi tri tuong trng v&i b phan do. Vi du:

- Co6: Mot mat phang cit ngang qua ving co.

- Nguc: Mot mit phang cit ngang qua phan rong nhat cia nguc.

- Bung/Eo: Mt mit phing cit ngang qua ving bung, thuong 13 & vi tri hep nhét

hoic ngang rén.

- Mong: Mot mit phiang céit ngang qua phan rong nhit ciia méng.

Viéc x4c dinh chinh x4c vi trf cia cic mat phang nay dwa trén cac ty 18 twong dbi cia
co thé. Giao tuyén giita mat phang cat va bé mit ciia mé hinh 3D s& tao thanh mot dudng
bién 2D (mot tap hop cac diém trong khong gian 2D clia mit phang cat).

2.2.3. Thudt todn Bao 16i (Convex Hull)

Sau khi c¢6 dugc tip hop cac diém tao thanh duong bién cta mit cit, budc tiép
theo 1a tim mot duong bao don gian hoa dai dién cho chu vi ciia mat cat d6. Thudt toan
Bao 16i (Convex Hull) duoc sir dung cho myc dich nay.

Bao 16i (Convex Hull) 1a mot khai niém quan trong trong hinh hoc tinh toan [10]
[11]. N6 duoc dinh nghia 1 tap hop 16i nho nhat bao quanh mét tip hop cac diém. Hay
hinh dung mdi diém 12 mot chiée coc. Bao 16i giéng nhu hinh dang duogc tao ra khi ban
cang mot so1 day cao su quanh tAt ca cac coc roi tha cho né co lai; khi soi day cang ra,
n6 s& bao quanh bao 16i cua tdp hop diém d6 [11]. Pdi voi mot tap hop diém hitu han
trén mit phang, bao 16i 1a mot da giac 16i [10] [11]. Trong khong gian ba chiéu (3D), n6
1a mot khoi da dién 16 [10].

M3di diém cuc bién (extreme point) ctia bao 18i phai 1a mot phan cua tap hop diém
ban dau [11]. B4i véi mot tap hop hitu han cac diém trong khong gian Euclid, bao 10i
tao thanh mot da giac 16i (trong 2D) hoic khdi da dién 16i (trong 3D), va mdi dinh cua
da giac/khdi da dién nay 1a mot diém cuc bién tir tp hop ban dau [11].

Viéc tinh toan bao 16i 1a mot bai toan co ban trong hinh hoc tinh toan. C6 nhiéu
thuat toan khac nhau dé giai quyét bai toan nay [10]:

- Thuat toan Jarvis (hodc Wrapping)

- Graham Scan

- Monotone Chain

- Thuat toan Chia dé tri (Divide and Conquer)
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Quickhull
Chi tiét vé thuit toan Quickhull:

Quickhull 14 mét phuong phap tinh toan bao 16i cho mét tap hop hitu han cac

diém trong khong gian n-chiéu [13]. Phién ban Quickhull N-chiéu dugc phat trién vao
nam 1996 badi C. Bradford Barber, David P. Dobkin, va Hannu Huhdanpaa [13]. Mt $6

vu diém cta thuat toan Quickhull c6 thé ké dén nhu:

Quickhull str dung nguyén tic chia dé tri, mot ky thuat thiét ké thuat toan hiéu
qua. Diéu nay tuwong tu nhu cich hoat dong cua thuit toan sip xép QuickSort
[12].

Do phirc tap thoi gian trung binh 1a O(N log N), trong d6 N 14 s6 luong diém dau
vao. Pay la do phuc tap tuong duong vdi cac thuat toan hiéu qua khac nhu
Graham Scan hodac Monotone Chain Algorithm trong 2D. Tuy nhién, trong
truong hop x4u nhét, 6 phirc tap co6 thé 1én tdi O(N?) cho khong gian 2D va 3D
[12].

Duéi day 1a cac budc co ban cua thuat toan Quickhull cho tap hop diém N-chiéu:
Khéi tao: Tim diém c6 toa d6 x nhd nhat va 16n nhat. Sau khi tim dugc cac diém
ban dau, ching tao thanh cac "mat" (facets) hodc da dién ban dau cua bao 10i.
Xtr Iy cac mit co diém bén ngoai: Poi véi mdi mit (facet) F ma c6 tap hop diém
F.O nam ngoai né (khong rong)

Tim diém p trong tap F.O c6 khoang cach 16n nhat so v6i mat F. Diém p nay sé
dugc thém vao tap hop cac dinh cta bao 16i (Iuu ¥: n6 ¢ thé bi loai bé sau nay
trong qua trinh) [13].

Tao mot tip hop cac mit "co thé nhin thay" (visible set) ¥, ban dau l1a F. Md rong
V t6i cac mit 1an can Fv ma c6 thé nhin théy tur p. Mot mat Fv dugc coi la co thé
nhin thay tir p néu diém p nam "phia trén" (above) mat Fv [13].

Bién gidi cua tap hop ¥ (cic mit c6 thé nhin thiy) tao thanh tap hop cac "canh
chén tro1" (horizon ridges) H [13].

Tao tap hop cac mit méi Fnew/] tir diém p va tit ca cac canh trong H [13]. Cac
mat nay tao thanh mot phé“m méi cua bao 16i.

Tat ca cac diém nam trong tap hop diém bén ngodi cua cac mit trong ¥ duoc

"huy gan" (unassign).
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- Do véi moi mat maoi trong Frnew/], chi xem xét cac diém vira dugc huy gan dé
khéi tao tap hop diém bén ngoai cho mat d6. Bat ky di€ém nao con lai chua dugc

gan sau qué trinh nay déu ndm bén trong bao 161 hién tai [13].

- Xoba cac mit trong ¥ (hién da ndm bén trong ciu triic bao 16i méi) khoi tap hop
cac mat dang xét. Thém cac mat mai trong Frew/] vao tap hop cac mat dang xét

[13].

- Tiép tuc qua trinh 13p lai (d€ quy) cho cac mat méi duge tao cho dén khi khong

con mit nao c6 diém bén ngoai nd [13].

3. Két qua: Khi qua trinh d¢é quy két thic, tap hop cac dinh dugc thém vao chinh 1a

cac dinh cua bao 16i [13].

Trong khong gian 3D, cac mat (facets) 1a cac da gidc phang (vi du: tam giac), va
cac canh chan troi (horizon ridges) 1a cac doan thang. Viée xac dinh diém nao nam "phia
trén" mot mat va tinh khoang cach duogc thuc hién thong qua cac phép toan hinh hoc
2.2.4. Tinh todn chu vi bang Khodng cich Euclidean

Khi da c6 dugc da giac 161 (convex polygon) dai dién cho mat cit, chu vi ctia mat
cit d6 chinh 13 tong d6 dai cac canh cua da giac nay. Do dai ctia mdi canh (1a doan thang
ndi hai dinh lién tiép cua da giac 16i) dugc tinh bang cong thirc khoang cach Euclidean
giita hai diém trong khong gian 2D (trén mit phang cat) [14].

Néu hai diém 1a P1(x1, y1, z1) va P2(x2, y2, z2), khoang cach Euclidean d gifta
chung duogc tinh nhu sau:

d(Py, P) = \/(Xz —x1)? + (v —y1)* + (2 — 71)? (2.4)

Téng cac khoang cach nay s& cho ra udc luong chu vi ctia bd phan co thé tuong
ung.
2.3. Thuét toan goiy dua trén ndi dung (Content-Based Filtering)
2.3.1. Dinh nghia va Co ché hoat dpng

Hé thong dé xuit dua trén ndi dung sir dung thong tin vé cac thudc tinh cua san
pham duoc dé xut. Vi du, néu mot ngudi dung thich cac bai tap than trén tp trung vao
sttc manh, hé thong c6 thé dé xuét cac bai tap nhu ddy ta don (dumbbell press), kéo cap
(cable rows), hodc chdng day (push-ups), vi chiing c6 chung dic diém 13 tic dong dén

nhom co than trén va muc ti€u la tdng strc manh.
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Co ché hoat dong bao gém viéc tao mot vector dai dién cho tat ca cac dic trung

clia san pham (feature). Sau d0, hé thdng sé tinh toan su trong dong giita cac vector ny

bang cac phuong phap do khoang cach hoic do twong dong [15].

2.3.2. Ky thudt chinh

KY thuat Trich chon Péc trung (Feature Engineering)

Day 1a mot budce quan trong, chiém khoang 70-80% thdi gian trong qua trinh xay
dung mé hinh hé thdng dé xuat, vi n6 giup hiéu dit liéu va tao ra cac dic trung

méi c6 thé cai thién chat lwong dé xudt [15].

D6i véi dit lidu van ban, cac ki thuat nhu tién xir Iy van ban (text pre-processing)
13 can thiét, bao gdm chuyén d6i sang chit thudng, loai bo stopword, tokenization
(chia nhé vin ban thanh cac don vi nhé hon nhu tir), va chuyén doi vin ban thanh
cac vector s6 hoc bang cac k¥ thuat nhu CountVectorizer.

Céc thudc tinh san pham nhu danh myc (category), danh myc phuy (sub_category),
thuong hi¢u (brand), va loai (type) co thé duoc lam sach va két hop dé tao ra mot
dic trung tong hop (vi du: product_classification features) dai dién cho cac dic

diém phan loai ctia san pham [15].

Cac Phuong phap Do d6 tuong dong (Similarity Metrics) sau khi cac dic trung

dugc bi€u dién dudi dang vector, cac d§ do twong dong sau cd thé duoc sur dung dé xac

dinh cac san phdm tuong tu:

Khoang cach Euclidean (Euclidean Distance): Po khoang cach dudng thang giira

hai vector [15]. Gia tri cang nho, d6 twong dong cang cao.

Khoang cach Manhattan (Manhattan Distance): Po téng cac khac biét tuyét d6i
giita cac thanh phan ciia hai vector [15]. Gia tri cang nho, d6 twong dong cang

Ccao.

Khoang céach Jaccard (Jaccard Distance): Po ty I¢ cac tir chung gitra hai cau so
v6i tong sb tir duy nhét trong hai cdu d6. Khoang cach nho hon biéu thi sy trong

ddng cao hon.

Do twong ddéng Cosine (Cosine Similarity): Do goc giita hai vector. Gid tri dao
dong tir -1 dén +1. Gia tri +1 c6 nghia 13 hai san pham giéng hét nhau, trong khi
-1 ¢6 nghia 1 chung hoan toan d6i lap hoic khéng twong dong [15]. Pay 1a mot
trong nhitng metric phd bién va duoc sir dung trong vi du xay dung hé thong dé

xuat dya trén ndi dung.

Sinh vién thyc hién: Pham Thanh Vinh ~ Huéng dan: TS. H Phan Hiéu 11



Xay dung tmg dung hé tro tdip Gym va Fitness

2.3.3. Uu va nhwoc diém
Uu diém:

- MO0 hinh khong yéu cau dit li¢u vé cac nguoi dung khac, vi cac dé xuat dugc ca
nhéan héa cho timg ngudi dung cu thé. Piéu nay gitup dé dang mo rong quy mo

cho s6 lugng 16n nguoi dung [16].

- MO0 hinh c6 thé nam bat s¢ thich cu thé cia ngudi dung va co6 thé dé xuat cac mat

hang ngach ma rat it ngudi dung khac quan tam [16].
- D@ dang trién khai nhanh chéng [15].
Nhuoc diém:

- Van dé khoi dong ngudi: Hé thong thiéu dir liéu dé dua ra dé xuit chinh xac cho

nguoi dung mai (chua c6 twong tac) hodc san pham méi (it si€u dir li€u).

- Chuyén mon héa qua muc: Cac dé xuét c6 thé tré nén qua hep, gidi han nguoi
dung tiép xtc v6i ndi dung da dang. Pidu nay tao ra mot "bong bong loc" lam
giam kha nang kham phé ndi dung méi ctia nguoi dung [17]. Cac dé xuat chi hoi

cd nhan hoéa dua trén ndi dung [15].

- Kho khan trong k¥ thuat dac trung (Feature Engineering): K¥ thuat nay doi hoi
nhiéu kién thutc chuyén sau vé linh vuc dé biéu dién cidc muc mdt cach chinh xac
[16] [17]. Chét luong dé xuét phy thudc vao chét lwong cua cac dac trung duoc
tao ra bang tay [16]. Xt 1y dit liéu phi c4u tric (vi du: hinh anh, 4m thanh) thudng
yéu cau cac md hinh ML phirc tap (CNNGs, transformers) va lam tang chi phi tinh
toan [17].
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Chwong 3: PHAN TiCH VA THIET KE HE THONG

3.1. Tac nhén, yéu ciu chirc niing va phi chic ning
3.1.1. Tac nhin

Hé thdng c6 cac tac nhan 1a khach, ngudi ding va quan tri vién. Trong d6 ngudi
dung dai dién cho bat ky c4 nhin nao twong tac truc tiép véi hé théng dé quan 1y cac
khia canh lién quan dén hoat dong cua ho. Cu thé, Nguoi dung thuc hién cac chirc nang
chinh bao gom: Quan 1y tai khoan (dang nhap, dang ky, ...), Quan 1y ho so (cap nhat
thong tin ca nhan, ...), Quan ly bai tap (xem, lya chon bai tap, ...) va Quan ly lich tap
luyén (1ap ké hoach, theo ddi, ...). Bén canh d6 quan tri vién s& dong vai tro kiém duyét,
quan 1y va duy tri hoat dong tron tru cta hé thong, cling nhu quan 1y cac tai nguyén va
dir liéu cot 161 ma nguoi dung twong tac.

3.1.2. Yéu cau chirc ning

Bang 3.1. Danh sach chirc ning cua hé thong

Tac nhan Yéu cau chirc nang

Khach - Xem danh sach cac bai tap

- Xem danh sach céac bai tap pho bién nhat
- Xem thong tin chi tiét cua ting bai tap

- Tim kiém céc bai tap theo tén, nhém co
- Bang nhap

- bang ky

Nguodi dung da xac | - Xem danh sach cac bai tap
thyc - Xem danh sach céac bai tap phd bién nhat

- Xem théng tin chi tiét cua tirng bai tap

- Xem video huéng dan + cac tips cua bai tap
- Tim kiém céc bai tap theo tén, nhom co

- Xem céc bai tap dugc phu hop véi ban than
- Thém thong tin ca nhan

- Thém théng tin ca nhan bang hinh anh
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- Xem thong tin c& nhan

- Chinh stra thong tin ca nhan

- Xem danh sach lich tap luyén

- Thém lich tap luyén

- Chinh stra lich tap luyén

- X6a lich tap luyén

- Nhan thong bao vé lich tap luyén

- Cap nhat két qua tap luyén

Quan tri vién - Xem danh sach nguoi dung

- Cam tai khoan vi pham quy dinh cong dong

- Kich hoat tai khoan ma d3 bi cAm

3.1.3. Yéu cdu phi chirc ning

Yéu cau ve tinh quan tr1 va mé rong cua h¢ thong:

Trién khai cac cong cu va tinh ning quan tri hé thdng toan dién, bao gdm quan
Iy nguoi ding, phin quyén, sao luu va khoi phuc dir liéu. Phan quyén chi tiét dén
tirng module va chirc ning, dam bao nguoi dung chi co quyén truy cap va thuc

hién cac thao tac phu hgp véi vai tro ciia minh.

Thiét ké hé thdng theo hudng mé rong, cho phép dé dang thém méi tinh ning,
mo rong co s dir lidu va dap tng nhu cau phat trién trong tuong lai. Ap dung
cac k¥ thuat phan cum va can bﬁng tai dé dam bao hé théng hoat dong 6n dinh

khi lugng nguoi dung va dir li€u tang cao.
Yé€u cau vé bao mat:

Kiém soat chit ché viéc truy cap: Chi nhitng ngudi ding dugc ty quyén hop 18
m&i ¢6 thé truy cip vao tng dung va dit liéu ciia n6. Hé thdng can trién khai cac
bién phap xac thuc manh mé& nhu mat khau hai yéu td, sinh tric hoc hodc khoa

bdo mat phan cing dé dam bao tinh an toan cao nhat.

Phin quyén chi tiét: Can phan chia quyén truy cip mdt cach rd rang cho timg
nguoi dung, dam bao ho chi co thé thyc hién cac thao tac phu hop véi vai tro va
trach nhiém ctia minh. Viéc phan cip nay gitp han ché tdi da nguy co lam dung

quyén han va ro ri dir liéu.
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3.2

M3 hoa dit liéu nhay cam: Tét ca cac dit liéu nhay cam cta nguoi dung bao gdbm
thong tin lién h¢, mat khau phai dugc ma hoa béng cac thuat toan ma hoa manh

~

mé.

Yéu cau vé giao dién va bo chir:

Truc quan, dé sir dung va than thién: Giao di¢n dugc thiét ké vai bd cuc rd rang,
hop 1y, cac thanh phan dugc sap xép khoa hoc va dé dang tiép can. Mau sic, hinh
anh va cac yéu td dd hoa dugc str dung hai hoa, tao cam giac thoai mai va dé chiu
cho nguoi ding. Cac nat bam, biéu twong va menu duoc thiét ké dé nhan biét va
su dung.

Unicode UTF-8: Hé thong st dung bo chit Unicode UTF-8 dé dam bao kha ning
hién thi day du va chinh xac cac ky tu dic biét, bao gdm céc ky tu trong cac ngdn
ngir khac nhau trén thé giéi. Viéc sir dung Unicode UTF-8 gitp tranh céc van dé
vé 13i font chit, hién thi sai ky tu va ddm bdo tinh toan ven cta dir li¢u van ban.
Phin tich chitc ning hé thong

Phan nay tip trung phan tich cac chirc nang chinh ma hé théng cung cap cho

nguoi ding. Em sir dung so d6 use-case theo chuan UML [19] dé minh hoa 6 rang cac

kha ning ctia hé théng va cach ngudi dung twong tac voi chung. Viée ap dung cac ky

hiéu UML [19] chuan s& dam bao sy nhit quan va dé& hiéu trong viéc mé ta pham vi hoat

dong cua hé théng.
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3.2.1. So dé use case tong quan

OVERALL

Account management

Guest
Exercise management Adrmin
Training calendar
management
Authenticated User
Profile management
Hinh 3.1. So do use case tong quan
3.2.2. So dé phén ri use case
EXERCISE MAHH.GEI.EHIJ
R T TP -4 Vew popular exercise
/{;l}\\ Vil fobrcise
Guest i Adimin
View detail exefcise
Search axercise
View recommanded
BN EICISE
Authenticatad Usar View Tavournia axercise
Delete favourte exercise Ad tavounte exercise
Hinh 3.2. So d6 phan ra use case quéan 1y bai tap
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TRAINING CALENDAR
MANAGEMENT

View detad fraining

:

Autnenticated

Fmish training calandar

Hinh 3.3. So d6 phan ri use case quan 1y lich tap luyén
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ACCOUNT MHEGEHEHT)

Fegister

Guest Admin
&
o View accounis

Change passward
Authenticated Liser
Acfvale acoount
Deactivale acoount

Hinh 3.4. So d6 phan ri use case quan Iy tai khoan

FROFILE MAM&GEMEHT)

< FUﬁIE ) @
*“-Eﬂﬂ'l'h!-;:l-
Guest
/@ e

#dd infoematicn using an
Authenticated Usar image

i

Hinh 3.5. So d6 phan ri use case quan 1y ho so ngudi dung
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3.2.3. Dic ti so do phin ri use case

Béang 3.2. Dac ta use case xem danh sach bai tap

Ma use case

ucCo01

Tén use case

View exercise — Xem danh sach bai tp

Téc nhan thuc hién

Guest — Khach

Authenticated User — Nguo1 dung da xac thuc

Mo ta

Cho phép nguoi dung xem danh sach cac bai tap hién cé trong
hé thong.

Bén canh d6, nguoi dung ciing ¢ thé:

- Xem danh séach cac bai tap dugc hé théng dé xuit dya trén sé
thich, lich sir tap luyén hodc cac thuat toan dé xuat khac

- Cho phép ngudi dung xem thong tin chi tiét ciia mot bai tap cu

thé, bao gém mo ta, huéng dan, hinh dnh/video, v.v.

Tién dieu kién

Nguoi dung truy cdp vao trang chu cua rng dung

Ludng kién

chinh

sy

1. Khach/Nguoi dung di xac thuc: Bam vao nit ¢ icon hinh

qua ta trén thanh diéu huéng

2. Hé thong: Hién thi thong tin cac bai tap pho bién nhat va cac

bai tap theo tirng nhém co
3. Khach/ Nguoi dung di xac thyc: Bam vao mot bai tap bat ky
4. Hé thong: Hién thi théng tin chi tiét vé bai tap duoc yéu cau

5. Hé théng: Hién thi thong tin gidi thiéu, huéng dan, meo hay

vé bai tap dugc yéu cau

Luong sy kién thay
thé

5a. Hé thong: Hién thi yéu cau dang nhap néu nguoi dung chua
xac thuc

Hau diéu kién

Hé théng hién thi danh sach cac bai tap

Heé thong hién thi thong tin chi tiét ciia bai tap duoc chon

Bang 3.3. Pic ta use case tim kiém bai tap

Ma use case

ucCo002

Tén use case

Search exercise — Tim ki€ém bai tap
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Tac nhan thyuc hién

Guest — Khach

Authenticated User — Nguo1 dung da xac thuc

Mo ta

Cho phép ngudi ding tim kiém bai tap cu thé dya trén céc tiéu
chi nht dinh (vi du: tén, loai, d6 kho)

Tién diéu kién

Nguoi dung truy cép vao trang chu cua trng dung

Ludng kién

chinh

su

1. Khach/Nguoi dung da xac thyec: Bam vao nat ¢ icon bd loc

trén thanh tim kiém
2. Hé thong: Hién thi danh sach diéu kién tim kiém

3. Khach/Nguoi dung da xac thuec: Bam chon céc diéu kién tim

kiém va sau d6 bam nut “Ap dung”

4. Hé théng: Hién thj cac bai tap theo diéu kién tim kiém

Ludng sy kién thay
thé

4a. Hé thong: Hién thi trang “Khong c6 bai tp nao dugc tim

thay” néu danh sach két qua rong

Hau diéu kién

Hé thong hién thi két qua tim kiém céc bai tap phu hop

Bang 3.4. Dac ta use case xem danh sach bai tap dé xuét

Ma use case

UucCo03

Tén use case

View recommended exercise — Xem danh sach bai tap dé xuat

Tac nhan thyuc hién

Authenticated User — Nguo1 dung da xac thuc

Mo ta

Cho phép ngudi ding xem danh sach cac bai tp dugc hé thong
dé xuit dya trén s¢ thich, lich st tap luyén hodc cac thuat toan

dé xuat khac

Tién diu kién

Nguoi dung da dang nhap vao hé thong

Ludng kién

chinh

su

1. Khach/Nguoi dung da xac thyc: Bam vao nat ¢ icon hinh
qua ta trén thanh diéu huéng

2. Hé thong: Lay thong tin ngudi ding dé tao danh sach cac bai
tap dé xuat

3. Hé théng: Hién thi thong tin cc bai tap dugc dé xuét, phd

bién nhit va cac bai tip theo tirng nhom co

Hau diéu kién

Heé thdng hién thi danh sach cac bai tap dé xuat
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Bang 3.5. Dac ta use case xem lich trinh tap luyén

Ma use case

UuCo004

Tén use case

View training calendar — Xem lich trinh tap luyén

Tac nhan thyuc hién

Authenticated User — Nguoi dung da xac thuc

Mo ta

Cho phép nguoi dung xem lich tap luyén ctia minh

Tién diéu kién

Nguoi dung di dang nhap vao hé thong

Luong kién

chinh

su

1. Nguoi dung di xac thye: BAm vao nit c6 icon lich trén thanh
diéu hudng

2. Hé thdng: Lay danh sach lich tap luyén ctia ngudi ding

3. H¢ théng: Tu dong tao cac lich tap luyén duoc cai dat lap lai

4. Hé théng: Hién thj danh séach lich tap luyén

Hau diéu kién

Hé thong hién thi lich tap luyén

Bang 3.6. Dac ta use case thém lich trinh tap luyén

Ma use case

ucCo00s

Tén use case

Add training calendar — Thém lich trinh tip luyén

Tac nhan thyuc hién

Authenticated User — Nguo1 dung da xac thuc

Mo ta

Cho phép nguoi dung tao mét lich tap luyén moi

Tién di€u kién

Nguoi dung di ding nhap vao hé thong

Luong kién

chinh

su

1. Nguoi dung di xac thye: BAm vao nat c6 icon lich trén thanh
diéu huéng

2. Nguoi dung d3 xac thue: BAm vao nat “+ Lich tap”

3. H¢ théng: Hién thi giao dién thém lich trinh

4. Nguoi dung da xac thuc: Nhap céac thong tin lich trinh

5. Nguoi dung da xac thyc: Nhan nat “Luu”

6. Hé thong: Kiém tra cac truong bit bude

7. Hé théng: Kiém tra tinh hop 1¢ vé thoi gian

8. Hé thong: Luu thong tin lich trinh va thong bao thanh cong
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Ludng su kién thay
thé

6a. Hé thong: Hién thi thong bao 18i cAn nhdp cac trudng bit
budc néu ngudi dung nhap thiéu

7a. Hé thong: Hién thi thong bao 151 thoi gian khong hop 16 néu
thoi gian bat dau sau thoi gian két thac

7b. Hé thong: Hién thi thong bao 16i thoi gian khong hop 18 néu
thoi gian bat dau trude thoi diém hién tai

Hau diéu kién

Lich tap luyén méi dugce thém vao hé théng

Bang 3.7. Dac ta use case hoan thanh lich trinh tip luyén

Ma use case

ucCo0s

Tén use case

Finish training calendar — Hoan thanh lich trinh tap luyén

Tac nhan thyuc hién

Authenticated User — Nguo1 dung da xac thuc

Mo ta

Cho phép nguoi ding danh dau mot lich tap luyén 13 da hoan
thanh

Tién diéu kién

Ngudi ding d3 diang nhap vao hé thong va c6 mdt lich tap luyén

dang dién ra hodc di hoan thanh

Luong kién

chinh

su

1. Nguoi dung da xac thuec: Bam chon mét lich trinh tap luyén
da duoc tao trudc do

2. H¢ théng: Hién thi giao di¢n cap nhat lich trinh

3. Nguoi dung da xac thuc: BAm chon “Trang thai hoan thanh”
4. Hé thong: Hién thi giao dién dé tai anh két qua

5. Nguoi dung di xéac thuc: Chon anh két qua tap luyén

6. Nguoi dung da xac thuc: BAm nut “Cap nhat”

7. Hé théng: Cap nhat lich trinh va thong bao thanh cong

Hau diéu kién

Lich tap luyén duoc danh dau 1a di hoan thanh

Bang 3.8. Dac ta use case thém thong tin nguoi dung st dung hinh anh

Ma use case

ucCo06

Tén use case

Add information using an image — Thém thong tin nguoi dung
st dung hinh anh
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Tac nhan thyuc hién

Authenticated User — Nguo1 dung da xac thuc

Mo ta

Cho phép nguoi dung thém théng tin vao hd so bang cach tai

1€n hodc st dung mot hinh anh (vi du: anh chup toan than)

Tién diéu kién

Nguoi dung di dang nhap vao hé théng va di tra 10i cac cau hoi

thu thap thong tin

Ludong su kién
chinh

1. Hé théng: Hién thi giao dién chup anh phan tich
2. Nguoi dung d3 xac thue: Chyup/chon anh dé phan tich

3. H¢ théng: Hién thi giao dién xac nhan st dung anh da

chup/chon
4. Nguoi dung d3 xac thuc: Xac nhan dung anh dé phan tich
5. Heé théng: Kiém tra tu thé cua co thé trong anh

6. Hé thong: Chuyén doi tir anh sang mé hinh 3D va bat dau

phan tich cac chi s6 co thé
7. Hé théng: Hién thi giao dién xac nhan thong tin phan tich

8. Nguoi dung da xac thuc: Xem va chinh sura lai cac thong tin

néu can thiét
9. Nguoi dung di xac thye: BAm nat “Xac nhan va luu két qua”

10. Hé thong: Luu thong tin nguoi dung, thong bao thanh cong

va chuyén tiép dén trang chu

Ludng sy kién thay
thé

4a. Hé théng: Quay tr¢ lai giao dién Chup/chon anh dé phan tich
néu nguoi dung bim nat “Chup lai”

5a. Hé thong: Hién thi thong bao 16i néu tu thé co thé trong anh
khong hop 1€

Hau diéu kién

Thong tin tir hinh anh dugc trich xuat hodc lién két véi hd so

nguoi dung

3.3. Phan tich dir li¢u

Phan nay di sau vao phan tich cau tric va moi quan hé cia dir liéu trong h¢ thong.

bé tryc quan hda, em st dung so d6 thyc thé quan h¢, so do6 16p va so do cau truc dir

lidu vat ly. Cac so dd nay tuan thu ky hiéu chuan UML [19], ¢am bao tinh chinh x4c va

dé hiéu khi trinh bay cau tric dit lidu tong thé cua hé thong.
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3.3.1. So dé quan hé dit liéu (Entity Relationship Diagram)

U BER_LOGM LISER_IMFI) MUSCLE_GRORIP
i i o
USER_IWFD_0 PAREE oo
EMAIL AGE HAME
PASSWORD GEMDER AL MG R
ROUE HEGHT LARGE_IWG_UAL
BETRESH_TOKEN W EXTRA_1
VERIFIED_EMAL PITNESS_B04L_MUSCLE_COS DUSPLAY_OROEN
ACTIVATED_FLAG FITNESS OaAL_CDH CREATEDI_AT
LAST_LOOIN TRAINIMG_FRECLUENCY UPDWIED_AT
CREATEDLAT TRAIMING_SEBSNIN_DURKTION DELETED_AT
UPDATED_AT EXPERIEWCE _LEVEL_CD
DELETED_AT IRJUEY_FLAG CCMMIN
IRJETY_MIFSCLE_CON m
WAEST_MEASLFENMENT wEY
P FOP_RALASLISEMENT Il
o EHEST_MEASUAEMENT ITEM_C0
USER_I | MECK_MEASURENENT ITEM_MAME
EXERCISE IO EHOULDER_BREADTH PARENT_ID
CREKEED_AT EODY_FAT_FERCEMTAGE EXTRA_1
UPOATED_AT CURRENT DET_C0 EXTRAZ
DELETED. AT BLEEP_[URATION EXTRA_]
DUALY_ACTTVITY_LEVEL EXTRA_I
AATAR UL 5 f—
— nmisimu.m mnmr
» FAVCRUIRITE_MECHAND_CO% UPBATED_AT
e FaWrOIRITE_FORGCE_TYPE_CDS BELETED_AT
MEEHY_il et
o CREATEDAT THAINING CALENOAR
s LSPOATED AT i
UPDATED AT T i
DELETED_AT s
EXERCISE START_TIME
LSRR SLIRE AR GE it MO Tl
i P BLL_DAY_FLAGDH o
USER_ID EXERCEE_TYPE_CD REPEAT_C)
Ly FRIMARY _WUSCLE_CDH HOTICE_TIME
Ty SECONDNAY_MUSCLE_COE HOTE
CREATED_AT EQUIPMENT_REGRIIRED TRAINING_COMPLETED
LPGATED_AT MECHANICS AESULT_B4G_URL =
DELETED_AT FORCE_TYPE CREATEDL AT
EAPERIERCE_LEVEL_CD UPRATED AT
WADED_THUMEBMNAL L DELETED_AT
EXERCISE_EXTRA_INFO WVIDEC LS
i WIDEC_DUIRATION
EXER{CISE_JD CALDRES_BURNED TRAINING_CALEMIME_EXERCISE
ORDEA SETH_RECOMMENDED o
TITLE REFS_RECOMMENDED TRANING_CALENCAR_ID -
COMTENT REST_TME EXERCISE_ID
NOTE TOTAL_WEWS OROER
CHEATED AT CHEATED AT CREATED AT
LRBATED AT LPQIATE_AT UPDATED_&T
BELETED_AT DELETED_ATY DELETED_AT
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Hinh 3.6. So @ quan hé dir liéu (Entity Relationship Diagram)
3.3.2. So db I6p (Class Diagram)
Trong phan nay, em s& trinh bay so d6 16p cho chuong trinh may chu dugc phat
trién bang Java Spring Boot. So d6 ndy sé& tip trung md ta cac 10p trong tang truy cap

dir liéu (data access layer), thé hién rd cdu trac va mbi quan hé giita cac thanh phan trong
kién trac ba 16p cua hé thong.
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Hinh 3.7. So d6 16p (Class Diagram)
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3.3.3. So dé céu tric dir ligu vt ly (Physical Data Diagram)
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Hinh 3.8. So d ciu trac dir liéu vat 1y (Physical Data Diagram)

3.3.4. Pdc ti ciu tricc dir ligu vat Iy

Béang 3.9. Dac ta co so dir licu bang COMMON

Truong dir li¢u

Kiéu dir liéu

Not null

Mo ta

ID

BIGSERIAL

Khoéa chinh
COMMON

cua bang

KEY

VARCHAR

Ma key cua tung item

KEY NAME

VARCHAR

Tén ctia ma key tuong Uing

ITEM_NAME

VARCHAR

Tén cua item thudc ma key

tuong Ung (118n)
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ITEM_CD INT Co Ma item thugc ma key tuong
ung
PARENT ID BIGINT Khoa chinh ctia dir li¢u cha
EXTRA 1 VARCHAR Thong tin thém 1
EXTRA 2 VARCHAR Thong tin thém 2
EXTRA 3 VARCHAR Thong tin thém 3
EXTRA 4 VARCHAR Thong tin thém 4
EXTRA 5 VARCHAR Thong tin thém 5
DELETED_AT TIMESTAMP Thoi gian dit liéu bi x6a
WITH TIME
ZONE
CREATED AT TIMESTAMP Co Thoi gian dit liéu duogc tao
WITH TIME
ZONE
UPDATED_AT TIMESTAMP Co Thoi gian dir liéu duoc cap
WITH TIME nhat
ZONE

Béang 3.10. Bac ta co s¢ dir liéu bang MUSCLE_GROUP

Truwong dir liéu Kiéu dir liéu Not null | M ta

ID BIGSERIAL Co Khéa chinh cua bang
MUSCLE_GROUP

CD INT Co Ma nhom co

NAME VARCHAR Co Tén nhém co (118n)

SMALL IMG URL | VARCHAR Hinh anh nhém co dang nho

LARGE IMG URL | VARCHAR Hinh anh nhom co dang 16n

EXTRA 1 VARCHAR Thong tin thém 1

DISPLAY ORDER |INT Tht tu hién thi
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DELETED AT TIMESTAMP Thoi gian dir li€u bi x6a
WITH TIME
ZONE

CREATED AT TIMESTAMP Co Thoi gian dit li¢u duoc tao
WITH TIME
ZONE

UPDATED_ AT TIMESTAMP Co Thoi gian dir liéu dugc cép
WITH TIME nhat
ZONE

Bang 3.11. Dic ta co s¢ dir liéu bang USER LOGIN

Truong dir liéu Kiéu dir liéu Not null | Mé ta
ID BIGSERIAL Co Khéa chinh ctia bang
USER LOGIN
USER_INFO _ID BIGINT Khoéa chinh cua Dbang
USER _INFO
EMAIL VARCHAR Co Dia chi email
PASSWORD VARCHAR Co Mat khau
ROLE INT Co Quyén (0: Nguoi dung, I:
Nguoi quan tri)
REFRESH TOKEN | VARCHAR Token lam méi
VERIFIED EMAIL | BOOLEAN Co da xéc thyc email
ACTIVATED FLAG | BOOLEAN Co da kich hoat
LAST LOGIN TIMESTAMP Thoi gian cia lan ding nhap
WITH TIME cudi cung
ZONE
DELETED_ AT TIMESTAMP Thoi gian di lidu bi x6a
WITH TIME
ZONE
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CREATED AT TIMESTAMP Co Thoi gian dit li¢u duogc tao
WITH TIME
ZONE

UPDATED_ AT TIMESTAMP Co Thoi gian dit liéu dugc cap
WITH TIME nhat
ZONE

Bang 3.12. Pac ta co sé dit li¢u bang USER INFO

Truong dir liéu Kiéu dir liéu Not null | Mo ta

ID BIGSERIAL Co Khoéa chinh cua bang
USER_INFO

NAME VARCHAR Co Tén hién thi

AGE REAL C6o Tuoi

GENDER INT Co Gidi tinh (0: Nam, 1: N, 2:
Khac)

HEIGHT REAL Co Chiéu cao (cm)

WEIGHT REAL Co Can nang (cm)

FITNESS GOAL | INT][] Co Danh sdch ma nhoém co myc

MUSCLE_CDS tidu

FITNESS_GOAL C | INT C6 Mi muyc tiéu tap luyén

D (0000000002)

TRAINING FREQ |REAL Tan xuat tap luyén

UENCY (budi/tuan)

TRAINING SESSI | REAL Thoi gian tap luyén moi

ON_DURATION budi (gio/budi)

EXPERIENCE LE |INT C6 Mi muc d6 kinh nghiém

VEL CD (0000000004

INJURY FLAG BOOLEAN Co chan thuong

INJURY MUSCLE | INT][] M3 ctia cac nhom co bi chin

CDS

thuong
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WAIST MEASUR | REAL Sb do vong eo (cm)
EMENT
HIP. MEASUREME | REAL Sb do vong méng (cm)
NT
CHEST MEASUR | REAL S6 do vong nguc (cm)
EMENT
NECK_MEASURE | REAL Sb do vong ¢b (cm)
MENT
SHOULDER BRE |REAL Chiéu dai cta vai (cm)
ADTH
BODY FAT PERC | REAL Phan tram ti 16 md (%)
ENTAGE
CURRENT DIET | INT Co Mi  kiéu an  udng
CD (0000000005)
SLEEP DURATIO | REAL Thoi gian ngu (gid/ngay)
N
DAILY ACTIVITY | INT Mi muc do van dong mdi
_LEVEL ngay (0000000003)
AVATAR URL VARCHAR Pudng dan anh dai dién
FITNESS PLACE | INT M3 dia diém hay tap luyén
CD (0000000006)
FAVOURITE_MEC | INTJ[] Mi co hoc van dong
HANIC _CDS (0000000007)
FAVOURITE FOR | INT][] Ma loai luc co hoc
CE TYPE CDS (0000000008)
DELETED AT TIMESTAMP Thoi gian dit liéu bi x6a
WITH TIME
ZONE
CREATED AT TIMESTAMP Co Thoi gian dit liéu dugc tao
WITH TIME
ZONE
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UPDATED_ AT

TIMESTAMP
WITH TIME
ZONE

Co

Thoi gian dir liéu duoc cap
nhat

Bang 3.13. Pac ta co s¢ dit li¢u bang EXERCISE

ED

Truwong dir liéu Kiéu dit liéu Not null | Mb ta

ID BIGSERIAL Co Khoa chinh cua bang
EXERCISE

NAME VARCHAR Co Tén bai tap (i18n)

EXERCISE TYPE |INT Co Ma loai bai tap

CD (0000000009)

PRIMARY MUSC |INT Co Ma nhém co muc tiéu

LE CD

SECONDARY MU | INTJ] Ma céc nhém co phy

SCLE_CDS

EQUIPMENT REQ | INT Co Mi dung cu yéu cau

UIRED (0000000010)

MECHANICS INT Co Ma co hoc van dong
(0000000007)

FORCE_TYPE INT Ma loai luc co hoc
(0000000008)

EXPERIENCE LE |INT Co Ma muc do kinh nghiém

VEL CD (0000000004)

VIDEO THUMBN | VARCHAR Co Puong din hinh anh

AIL _URL thumbnal

VIDEO URL VARCHAR Co Puong dan video bai tap

VIDEO DURATIO | REAL Co Thoi lugng video - Thoi

N gian hoan thanh 1 rep (gidy)

CALORIES BURN | REAL S calo dugc ddt chay trong

1 rep (calories/phut)
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SETS RECOMME | INT Sb set goi ¥

NDED

REPS RECOMME | INT Sb rep goi y

NDED

REST TIME INT Thoi gian nghi gitra moi set

(phiit)

TOTAL VIEWS INT C6o Tong s6 luong view

DELETED AT TIMESTAMP Thoi gian dit liéu bi x0a
WITH TIME
ZONE

CREATED_ AT TIMESTAMP Co Thoi gian dit li¢u dugc tao
WITH TIME
ZONE

UPDATED_AT TIMESTAMP Co Thoi gian dir liéu dugc cap
WITH TIME nhat
ZONE

Béng 3.14. Dac ta co s¢ dir liéu bang EXERCISE_EXTRA INFO

Truwong dir liéu Kiéu dir liéu Not null | Mb ta
ID BIGSERIAL Co Khoéa chinh ctia bang
EXERCISE_EXTRA_INF
o)
EXERCISE ID BIGINT Co Khéa chinh ctia bang
EXERCISE
ORDER INT C6 Thir ty hién thi ctia thong tin
TITLE VARCHAR Tiéu dé
CONTENT VARCHAR Noi dung
NOTE VARCHAR Ghi cht
DELETED AT TIMESTAMP Thoi gian dir liéu bi x6a
WITH TIME
ZONE
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CREATED AT TIMESTAMP Co Thoi gian dit li¢u duogc tao
WITH TIME
ZONE

UPDATED_ AT TIMESTAMP Co Thoi gian dir liéu duoc cap
WITH TIME nhat
ZONE

Bang 3.15. Dac ta co s dit li¢u bang TRAINING CALENDAR

Truong dir liéu Kiéu dir liéu Not null | Mb ta
ID BIGSERIAL Co Khoéa chinh cua bang
TRAINING CALENDAR
USER _ID BIGINT Co Khoéa chinh cua bang
USER_INFO
NAME VARCHAR Co Tén cua calendar
START TIME TIMESTAMP C6 Thoi gian bat dau
WITH TIME
ZONE
END TIME TIMESTAMP Thoi gian két thuc
WITH TIME
ZONE
ALL DAY FLAG |BOOLEAN Co Co kiém tra calendar dugc
thuc hién trong 1 ngay
REPEAT CD INT Co Ma khoang thoi gian 1dp lai
(0000000013)
NOTICE_TIME TIMESTAMP Thoi gian théng bao dé nhéc
WITH TIME nho
ZONE
NOTE VARCHAR Ghi cha
TRAINING COMP | BOOLEAN C6 Co kiém tra d3 hoan thanh

LETED

calendar
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RESULT IMG UR | VARCHAR Puong din anh két qua
L (Vao ngay 1 hang thang)
DELETED_ AT TIMESTAMP

WITH TIME

ZONE
CREATED_AT TIMESTAMP Co

WITH TIME

ZONE
UPDATED AT TIMESTAMP Co

WITH TIME

ZONE

Béang 3.16. Dac ta co s¢ dit liéu bang TRAINING _CALENDAR _EXERCISE

Truong dir li€u Kiéu dir liéu Not null | Mo ta
ID BIGSERIAL Co Khoéa chinh cua bang
TRAINING CALENDAR
_EXERCISE
TRAINING CALE | BIGINT Co Khoéa chinh ctia bang
NDAR_ID TRAINING CALENDAR
EXERCISE ID BIGINT Co Khoéa chinh cua bang
EXERCISE
ORDER INT Co Thir tu cta exercise
DELETED_ AT TIMESTAMP Thoi gian dit liéu bi x6a
WITH TIME
ZONE
CREATED AT TIMESTAMP Co Thoi gian dit li¢u duogc tao
WITH TIME
ZONE
UPDATED AT TIMESTAMP Co Thoi gian dir li¢u duoc cap
WITH TIME nhat
ZONE
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Béang 3.17. Pac ta co s¢ dit liéu bang FAVOURITE EXERCISE

Truwong dir liéu Kiéu dit liéu Not null | Mé ta
ID BIGSERIAL Co Khoéa chinh cua bang
FAVOURITE _EXERCISE
USER_ID BIGINT Co Khoéa chinh cua bang
USER_INFO
EXERCISE ID BIGINT Co Khoéa chinh cua bang
EXERCISE
DELETED AT TIMESTAMP Thoi gian dit liéu bi x6a
WITH TIME
ZONE
CREATED AT TIMESTAMP Co Thoi gian di liéu duogc tao
WITH TIME
ZONE
UPDATED_AT TIMESTAMP Co Thoi gian dir liéu dugc cap
WITH TIME nhat
ZONE

Béang 3.18. Dac ta co s¢ dit liéu bang USER. MEASURE IMAGE

Truwong dir liéu Kiéu dir liéu Not null | Mb ta
ID BIGSERIAL Co Khoéa chinh ctia bang
USER_MEASURE IMAG
E
USER_ID BIGINT Co Khoéa chinh cia bang
USER_INFO
URL VARCHAR Co DPuong dan ctia 4nh
TYPE INT Co Loai anh (1: Front, 2: Side,
3: Back)
DELETED AT TIMESTAMP Thoi gian dit li¢u bi x0a
WITH TIME
ZONE
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CREATED AT TIMESTAMP Co Thoi gian dit li¢u duogc tao
WITH TIME
ZONE

UPDATED_ AT TIMESTAMP Co Thoi gian dir liéu duoc cap
WITH TIME nhat
ZONE

Bang 3.19. Dac ta co sé dit li¢u bang USER. MEASURE

Truong dir liéu Kiéu dir liéu Not null | Mb ta
ID BIGSERIAL Co Khoéa chinh cua bang
USER_MEASURE
USER _ID BIGINT Co Khoéa chinh cua bang
USER_INFO
MESHY 1D VARCHAR Co ID ctia Meshy object
DELETED AT TIMESTAMP Thoi gian dit liéu bi x6a
WITH TIME
ZONE
CREATED_AT TIMESTAMP Co Thoi gian dit liéu dugce tao
WITH TIME
ZONE
UPDATED_ AT TIMESTAMP Co Thoi gian dit liéu dugce cap
WITH TIME nhat
ZONE
3.4. Phan tich xir ly nghi€p vu

Dé tryc quan hoa cac quy trinh xir 1y nghiép vu, phan ndy mo ta chi tiét luong

cong viée va twong tac giita cac tac nhan trong hé thong. Em di sir dung so d6 hoat dong

va so do tuan tu duge thiét ké theo chuan UML [19], gitip dam bao tinh nhat quan va dé

hiéu trong toan b phan mo ta.

Sinh vién thyc hién: Pham Thanh Vinh

Hudng dan: TS. HO Phan Hiéu

36



Xay dung vmg dung hé tro tdp Gym va Fitness

3.4.1. So dé hoat dong (Activity Diagram)

Lisir Spslain Hecommendabon Sysiem
P - P—
" Foeguast o vew f
. | | Hande the reguesst |
X
L
oy
g
i | |
I — e X - - = . —
k] F N 5 i y
= | fimsct oot mamecine | | Select mnmscines | | e sl Recommend axercine:
TR (e’
HIRIIEA __-' | L] J
|
— T A
I-. -
| Vi I}'.—
.
i \
If.ill\.. I"\-\. = -'"I
L ]

Hinh 3.9. So do hoat dong xem danh sach bai tap
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o tap Gym va Fitness

User

System

Search exerose

.
l

( Request to view
saarch condition

( SelecUEnter saarch |
\ condition

I_..-'—"\-\.

(=

e

-EHI
%[G!t gearch condition |

- s

W

Display search )
condition \

-

B

e

[x Handle search

condition !

" Selact EI:lGErI:;-'rSES-\\\I
bazed on search
\_  condiion /

o

Dizplay selected
Enarcises J

Hinh 3.10. So d6 hoat dong tim kiém bai tap

iow favourite exerc se

Authenticated User System
Request o view J;{ Select favourite )
favourite exarcies % gxgrcies J

™ 3 "\-\.l

f Display favourie

l_k View ﬁ"(_ EORICIEs J
I.f’ W
L )

Hinh 3.11. So d6 hoat dong xem bai tip yéu thich
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Authenticated Lser System

["' Selectfavourte | | " Handie selected |
J | favourite exercies

IfEerﬂiﬁr favourile exercis
'L_\_ o addidelele

Update favourite exerc se

|” Add/delete tavourte |

\ exercises J

o R

i
®

Hinh 3.12. So d6 hoat dong cap nhat bai tap yéu thich
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Authenticated User System
_'f st st :' Ir/-I-Izu'u:ua the request
N fraining m_,- l.\_ l ¥
WS _I__/f__:mw Ha
T, catail
5 | |
=
2 |
= | |
£ v v
i Select detail \] Select traning /" Select recurming |
; | training calendar calendars training calendars |
- .
(D g | (e
\ .-" R
i Dizpay delad \
\_ training calendar | | \ pe £y
~SRuLLNCE Pkl S Pt b \—ﬁ
|
“
——,
| Wiew I
&
—_— y
rﬂ"sm BNETCISES |
LS .

Hinh 3.13. So d6 hoat dong xem lich trinh tap luyén
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Authenticated User

System

.
l

./ Reauesttraining

( Start Session -}

'-.R-:.aiarﬂar informalion

p—

&
( Provide lraining
calendar informaton

Ao training calendar

(" Handie training
“\ calendar information

If validate training
\ calendar information

5
T
: fﬂ@”“
W
( Show errar J

&dd training c.alama-}

@

Hinh 3.14. So d6 hoat dong thém lich trinh tip luyén
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Authenticated User Syatem

»
'

[’ E:hannetminm;)
n

calendar informatio

h
'3
- F ol
Requestfo edit | _{ Check if calendar is\l
training calendar __) ".h generated J
3 ; La_
: T peneaed
E '-\-\__,-'-"'f-
=
=
£
- ™ Mo
ﬁ (GEHHH’[E calendar | —Qi' day
LY r
fies
Vs ~
Insert generated
g
|
LUipdate training )
calemdar information
——r

Hinh 3.15. So d6 hoat dong chinh stra lich trinh tap luyén
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Authenticated User System
Request to delefe [~ Check existing
training calendar L calendar
=
E
‘E Yed <& edsting >0
=
[
E
=
B — J——c
| |j Deletetraining | [ g oo ]
calendar __}J‘ \ J
-
e
Hinh 3.16. So d6 hoat dong xoa lich trinh tap luyén
Authenticated User System
Request o finish j Check exasting
training calendar L calendar
=
H
g Yed <& edsting >0
-
=
= L —
E L’ Update fraining (7 app ]
calendar __}J‘ \ J
-
e

Hinh 3.17. So d6 hoat dong hoan thanh lich trinh tap luyén
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Authenticated User

System

83 Senvice

!

II*' Select training |
calendar J

Ty e

Requas! to unlnadﬁﬁ
trainang result

Upload training resull

.-
1

S image

Hinh 3.18. So d6 hoat dong tai két qua tap luyén

Authenticated User

System

View tralning result

"
)

Reguest to view |
)

Iraining rasull

(o

-~
L

L

}&ﬁm traening result |
g,

%

Hinh 3.19. So d6 hoat dong xem két qua tap luyén
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Authenticated User

System

Recove training natificalion

®
!

" Get training ™
[, nofification J

%

| Clear auisting timers |
N *)

i
|" Sat timers for all

e nofifications )

r

( View nolification j

&
L

Hinh 3.20. So d6 hoat dong nhan thong béo tap luyén
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Authenticated User System

L
!

- oy

-

5 [ Reguest to view | -1.|r.’ Select fraining |
E training notification “| notficaton
- ]

5| 7 7 i " Display training )
-é l'x i J}E_l notification
>

Hinh 3.21. So d6 hoat dong xem thong béo tap luyén
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Guest

System

!

(’ Start Session

N", Jﬁwu&itaccwnl
__{,.' l.‘% information
f”fﬁ
et
Ummar.puum
../I |\_ information

Login

(E’_@Hﬁ Mo

( Selact account

Enformation

'

<<nmm| Mo

Shitnw afrar

Yes

Hinh 3.22. So d6 hoat dong dang nhap
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Guest

System

!

i

G
Submit mﬂsﬁmnaim]—:
: -

ra

~1'| JHNUE‘H account
( Slart Session __a'l I\% o I'
f”fﬁ
et
Frovide account Validate acoount
i . __a" l\ i .
|
_E’_@uﬁ Mo
: i
i ( Hash password ) I\
Add am::uun t -
infiprmmeation
Fill oui guestionnaine {Stan quasunnnaaa)
A

.

Hinh 3.23

. So d6 hoat dong dang ky
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Authenticated User

System

®
l

( Start Session 1I'

Py

it

_(Handle old and n

Frovide oid and new b
password '

Change password

passwond

k1

P

I/'h"a'lfar oid pa:sswurd}
W J

|r" Verily confirmation
password

Hinh 3.24. So d6 hoat dong thay ddi mat khau
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Authenticated User System

|

| Request 1o logout J—el Clear all sessions

,

F)
-

Logout

Hinh 3.25. So d6 hoat dong dang xuat

Authenticated User System

[ Requestio view ) | Select profie

h -l-

= — - —
f Y %

| View e i Display profie
KB J

View profile

Hinh 3.26. So d6 hoat dong xem hd so ngudi ding
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Authenticated User Sysbem 51 Sarvice
" Change prosie )
| informaton
. [ validate profie
ﬁ&qm”n - MHJ ’{ informaton
Mo T
= —— " 5 vaiid i -
g S
] . ¥ :
# \ -
|  snowemor | .ﬁ::f;l;mwatar“‘ fe2 | Upload avatar ]
4 b
[ seavewrURL e
"\ Update prafile ™
| infofmation
N
Hinh 3.27. So d6 hoat dong cap nhat ho so ngudi dung
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Add information using an imapge

lr'F—-\-"\.
| Adjust and conferm |-
N, A

&

@
[" Submit 30 object )

B

Ny

.-__.-"'

-

(Cm” Emage to 3ﬂ-‘:|

-

{

URL I
o — i ——

.-‘—'\-H
|

[
Measure body '“-l;

Authenticated User System Meshy Service Detection System
f"’gL\. LT
| Start Session | ——= Request user image |
1 ' ..' ..|'
4 -
B
L Provide an image |—— Handie user image |— > Validate pose )
= ,

el |
\ mefrics /|

r"-.

"
;-(Md user 'rnfﬂrnmnj
-H-H—.-...

X
L J

Hinh 3.28. So d6 hoat dong thém thong tin nguoi ding sir dung hinh anh
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3.4.2. So dé tuan tw (Sequence Diagram)

A
| o] [eee] ] | 1 0 I
B— : 1”:
].__!'.-l—ﬂ.—:hia-li
|
o
J
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Hinh 3.29. So d6 tuan tu xem danh sach bai tap

l'FlF““_)J
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TrEr LR Tl marda” Trerol Seom Tl | TemrglEEran
| I_ . . = I} L Sarvre | [ ]
E—— . 1 H 1
Y L e 1 1 1
b T T i i
aralasaan !
[ T p——
e e o B e e L L]
e e iy
L Earaey et __|
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el e e s s e
L [EeEN Ty
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P iy v |
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Hinh 3.30. So d6 tuan tu xem lich trinh tap luyén
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=] =] [===] (=] == ] [===] (== | [ === ][] [ = |
T
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e
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Hinh 3.31. So d6 tudn ty thém théng tin ngudi dung st dung hinh anh
3.5. Thiét ké kién tric hé thong
3.5.1. Kién tricc tong thé
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Hinh 3.32. So d6 kién tric tong quan hé thong

So db kién tric tong quan hé thdng bén trén giup chung ta c6 thé hinh dung mot
hé thdng tich hop da chic ning, phuc vu cho viée quan 1y va tuong tac véi dit liéu hinh
anh, video va cdc mé hinh 3D. Hé thdng nay duogc chia thanh cac thanh phan chinh, mdi

thanh phﬁn dam nhiém mot vai tro cu thé:

- Ung dung di dong: La giao dién tuong tac chinh cho ngudi ding, cho phép ho
cap nhat/xem két qua tap luyén, CRUD lich tap luy¢n, va xem danh sach bai tap
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duoc goi ¥. Diéu nay cho thiy hé théng can thu thap va xir Iy dit liéu ngudi dung,

ddng thoi cung cip thong tin lién quan dén qua trinh tap luyén.

- May chu: Dong vai trod trung tim trong viéc xir Iy nghiép vu, bao gdm cap nhat/1ay
két qua tap luyén, CRUD lich tap luyén, thém thong tin ngudi ding, nhan dién

chi s6 tir hinh anh va 1y danh sach bai tap.

- May chu nhan dién va goi y: Tap trung vao viéc goi y bai tap dua trén ndi dung
(content-based) va phan tich/nhan dién cac chi s6 3D tir cac file .obj. Piéu nay
ngu ¥ su hién dién cia cac thuat todn Al/Machine Learning dé xu 1y dit liéu hinh

anh/video va dua ra cac dé xuat phu hop.

- Dich vu S3: Dich vu luu trir d6i tuong, chiu trach nhiém luu trir va xéa anh, cling
nhu léy dir 1i€u hinh anh/video/tap tin dua trén URL.

- Dich vu Meshy: Tai tao mé hinh 3D va tao file Mesh.obj, cho théy kha nang xtur
1y va bién d6i dit liéu 3D.
- Database: La noi luu trit tap trung cua toan bo dir li¢u hé théng, bao gém thong

tin nguoi dung, lich tap luyén, két qua, va cac dir liéu lién quan khéc.

Mdi quan hé giira cac thanh phan cho thdy mot ludng dir liéu phuc tap: tir tmg
dung di dong gui yéu cau dén may chu, may chi twong tac v6i database, dich vu S3 va
dich vu Meshy dé xir 1y dit liéu, sau d6 két qua duoc tra vé cho nguoi dung thong qua
tmg dung di dong. Pic biét, ¢ su trao ddi théng tin gitta may chii va may chu nhan
dién/goi ¥ dé cai thién trai nghiém ngudi dung.

Hé théng duoc thiét ké theo kién triic phan tan véi cac thanh phan duoc dong goi
riéng biét. Piéu nay mang lai loi ich vé kha ning md rong, dé bao tri va kha nang chiu
16i.

3.5.2. Cong nghé s dung

Hé thng duoc phat trién trén nén tang kién trac phan tan, ap dung cac cong nghé
hién dai nhdm dam bao hiéu suit cao, kha ning mo rong va d& dang bao tri. Spring Boot
duoc st dung cho phﬁn Backend va xtr 1y nghi¢p vu chinh, trong khi Flask ddm nhiém
vai trO may chi nhan dién va goi y, dac biét phu hgp cho cac mé hinh Al/Machine
Learning. Ung dung di dong da nén tang duoc xdy dung bang React Native, va
PostgreSQL 1a hé quan tri co s& dit liéu chinh dé luu trit toan bo dit liéu hé thong. Su
két hop nay mang lai mot hé thong linh hoat, c¢6 kha ning mé rong va dap tng hiéu qua
cac yéu cAu xUr 1y da dang tir van ban, hinh anh, video, dén dir 1iéu 3D va tuong tac nguoi

dung.
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Chwong 4: TRIEN KHAI HE THONG

4.1. MGdi trwong phat trién
4.1.1. Cong cu phat trién

Bang 4.1. Cong cu phat trién

Cong cu Mo ta chirc nang chinh
Version Control, IDE | Git, GitHub Quan 1y va luu trit ma ngudn
VS Code Soan thao, viét ma ngudn cho phan tmg

dung di dong, web va may chu nhan

dién, goi y

IntelliJ IDEA Moi truong soan thao, viét ma ngudn

cho phan may chu

Docker Desktop | Quan ly va chay cac container ing dung

API, Database Postman Kiém thir API
PostgreSQL Co s¢ dir liéu quan hé
Build, Deploy Maven Quan 1y phu thudc ctua du an, tuy dong
hoéa qué trinh build Java
npm/yarn Quan ly goéi, tu dong hoa build du an
JavaScript
Docker Poéng goi va trién khai tmg dung trong
container

4.1.2. Cong nghé sir dung dé phat trién mdy chii
Bang 4.2. Cong nghé st dung dé phat trién may chii

Cong nghé Mo ta chirc ning chinh

Core Framework Java 21 Ngon ngtr lap trinh chinh

Spring Boot 3.4.4 | Framework backend MVC, DI, c4u hinh

Maven Cong cu quan 1y phu thudc va build

Web Layer Spring Web Xu Iy HTTP request/response
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Spring Security

Bao mat tmg dung, kiém soat quyén

JWT Xéc thuc ngudi dung bang JSON Web
Token
Data Layer PostgreSQL Co s¢ dir liéu quan hé
DOMA ORM mapping gitra Java va DB
External Services S3 Upload va xtr 1y tép tin

4.1.3. Cong nghé sir dung dé phat trién mdy chii nhén dién va goi y

Bang 4.3. Cong nghé str dung dé phat trién may chi nhan dién va goi y

Cong nghé Mo ta chirc ning chinh
Core Framework Python 3.8.5 Ngon ngir 1ap trinh chinh
Flask 3.0.3 Micro web framework cho backend
REST API
Data Layer Flask- ORM mapping gitra Python va DB
SQLAIchemy
Sklearn Phan tich dir liéu du doan
MediaPipe Nhan dién cac diém mdc cua co thé

ngudi trong hinh 4nh hoac video

4.1.4. Cong nghé sir dung dé phat trién irng dung di dpng, web

Bang 4.4. Cong nghé sir dung dé phat trién tng dung di dong, web

React native
0.79.2

Cong nghé Mo ta chirc nang chinh
Core Framework TypeScript Ngon ngir 1ap trinh chinh, cung cap tinh
nang kiém tra kiéu tinh gitip phat hién
16i sém
React 19.0.0 Thu vién chinh xdy dung giao di¢én

nguoi dung theo huéng component

Expo 53.0.7

HO tro phat trién tmg dung Android va
iOS mot cach dé dang hon
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State Management Redux Quan ly trang thai toan cau c6 thé du
doan va duy tri
Utilities Axios HTTP client dung dé giao tiép véi cac
may chu
i18next Hb tro da ngdn ngit, qudc té hoa ung
dung
4.2. Dir liéu bai tip Gym va Fitness

Trong qué trinh phat trién tng dung, em da st dung ngudn dir liéu bai tap phong

ph tir trang web Muscle & Strength [18]. Pay 1a mot trong nhiing nén tang truc tuyén

hang dau vé thé hinh va stc manh, cung cap mdt thu vién bai tap toan dién véi hudng

dan chi tiét, hinh 4nh minh hoa va cac bién thé khac nhau.

ich:

Viéc lya chon Muscle & Strength lam nguén dir liéu chinh mang lai nhiéu loi

D¢ tin cdy va chuyén mon cao: Cac bai tap dugc bién soan boi cac chuyén gia

trong linh vuc thé hinh, dam bao tinh chinh x4c va an toan.

Pa dang bai tap: Ngudn dir liéu bao gdm hang trim bai tip khac nhau, tir cac
nhém co chinh dén céac bai tap chuyén biét, phu hop voi moi cap do tir nguoi moi
bat dau dén van dong vién chuyén nghiép.

Thong tin chi tiét: Mi bai tap déu c6 mé ta rd rang vé céch thuc hién, cdc nhom
co tac dong chinh, thiét bi can thiét va cac luu ¥ quan trong.

Chi phi: Hoan toan mién phi

D¢ cung cap cai nhin tong quan vé quy mo va cau tric cua bo dir li¢u bai tap da

sir dung, em xin trinh bay cac s6 liéu thong ké dudi day. Cac sb liéu nay duogc thu thap

va phan tich tr nguén dir liéu ciia Muscle & Strength tai thoi diém hién tai:

Tong sb bai tap: Bo dir liéu bao gém 1215 bai tap gym va fitness khac nhau [18].
Su da dang nay cho phép g dung cung cip nhiéu lya chon tap luyén phong pht
cho nguo1 dung.

Phan loai theo nhom co chinh: Dit liéu dugc phan loai 16 rang theo 22 nhém co
[18], gitip ngudi dung d& dang tim kiém va lya chon bai tap phu hop véi muyc tiéu

cua minh
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Hinh 4.1. Biéu d6 thong ké sb luong bai tap theo nhom co chinh
Phan loai theo loai thiét bi: Cac bai tap cling duogc phan loai dua trén loai thiét bi
can thiét, giup ngudi dung linh hoat trong viéc lya chon bai tap tiy thudc vao
diéu kién tap luyén cua ho (tai nha, phong gym, v.v.)
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Thed b vy el
Hinh 4.2. Biéu d6 thong ké sb lugng bai tap theo thiét bi
- Phén loai theo cap d6 kho: Bo dit lidu ciing cung cip thong tin vé cip do kho cia
tirng bai tap, gitp Gmg dung c6 thé dé xuét lich trinh tp luyén phu hop véi trinh

d0 cua moi ca nhan
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Hinh 4.3. Biéu d6 thong ké sb lugng bai tap theo cap d6 khod

Cac s6 liéu thong ké trén cho thdy bo dit liéu bai tap tir Muscle & Strength 13 mot
ngudn tai nguyén quy gia, ddm bao Gmg dung co thé cung cip trai nghiém tap luyén da

dang, phu hop va hi€u qua cho nguoi dung.
4.3. Thuat toan do lwong va goiy
4.3.1. Thudt todn do lwong cdc chi so co thé tic hinh dnh

Thuat toan hoat dong theo mot ludng xir Iy gdm nhiéu giai doan, két hop giira xur
1y hinh hoc 3D, cong thirc toan hoc va hé théng suy luan dya trén luat:

Budc 1: Xac thuc anh chup & tu thé chit T. Ludng xt 1y chinh cta budc xac thuc
anh chup dugc mo ta trong so dd bén dudi
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Hinh 4.4. So d6 ludng xtr Iy chinh cta thudt toan xac thuc anh chup ¢ tu thé chit T
Budc 2: Tai anh 1én dich vu Meshy. Sau khi d3 xac thyc anh chup, hé théng s&
tu dong tai anh do6 lén dich vy Meshy dé tién hanh tai tao mo hinh 3D. Sau day la vi du

vé mot md hinh 3D sau khi tai tao (Anh miu dugc 13y tir ngudn [20])

Hinh 4.5. Anh chup nguoi ding giri dén hé thong
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Hinh 4.6. Anh chup md hinh 3D duoc tai tao tir dich vu Meshy

Budc 3: Xac dinh Mdc Giai phau. Thay vi yéu cau cac diém mdc duge danh dau

san, thuat toan tu dong xac dinh chung dua trén cac quy tdc hinh hoc:

Vong nguc: Tim mot cip diém ddi ximg qua truc doc co thé tai ving nguc
(khoang 46.6% chiéu cao tir dudi 1én), noi co gia tri toa d6 Z (46 sau) 16n.

Vong eo: Tim cdp diém trudc-sau tai ving hep nhat cia than trén (khoang 18%
chiéu cao), trong tmg voi diém c6 toa do Z 16n nhat (bung) va nho nhat (lung).
Vong héng: Tim cdp diém trudc-sau tai ving rong nhat cua than dudi (khoang
3.4% chiéu cao), tuong ung voi diém c6 toa do Z 1on nhét va nho nhat.

Vong cb: Tim cdp diém trudc-sau trén truc trung tim cua co thé tai ving cd
(khoang 67% chiéu cao).

Budc 4: Cat lat va Tao V6 16i (Convex Hull)

Tai vi tri cia mdi cip diém méc, thuat toan str dung thu vién Trimesh dé tao mot
"mit phang cit" do di qua md hinh 3D.

Giao diém cua mit phang nay va mo hinh 3D tao ra mot tap hop cac doan thang
3D, dai dién cho 14t cat ngang cua co thé.

Dé c6 mot dudng vién chu vi muot ma va chinh xéc, thuit toan ap dung phuong
phap Vo 16i (Convex Hull). N6 tao ra mét da giac 10i bao quanh tit ca cac diém
cta lat cat. Chu vi cta vo 16i nay dugc xem la s6 do chu vi ctia b phan co thé.
Luuy: Doi vai vong c6, mdt bo loc khong gian dugc ap dung trude khi tao vo 16

dé loai bo cac diém nhidu (vi du nhu téc), gitip ting do chinh xac.
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Hinh 4.7. Anh chup mo hinh 3D sau khi da xac dinh céc vi tri can do luong
Buéc 5: Chuan hoa va Hiéu chinh S6 do
- S6 do chu vi tho (tinh theo don vi ciia mé hinh 3D) dugc chuan hoa bang cach
nhan véi mot ty 1& duoc tinh tir chiéu cao thuc té (cm) do ngudi ding cung cap.
Diéu nay chuyén dbi s6 do tir khong gian 4o sang don vi thuc té.
- Thuat toan ap dung Cong thirc cia Hai quan Hoa Ky (U.S. Navy Body Fat
Formula), mdt phwong phap ph bién dé udc tinh ty 1& mé.
4.3.2. Thudt todn goi y
Thuat toan dugc xay dung theo mot kién tric module, ludng xt 1y chinh dwogc
mo ta nhu hinh bén dudi:
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Hinh 4.8. So d6 ludng xt 1y chinh cta thuit toan goi y
4.4. Két qua thuec té
4.4.1. Giao dién man hinh chao mirng

Duéi day la giao dién man hinh chao mung ctia tng dung di dong "Gym &
Fitness". Pay la giao dién dau tién nguoi dung tuwong tac, dugc thiét ké véi muc dich tao
4n tuong ban dau, truyén tai thong diép cdt 16i "Moi ngudi déu c6 thé tap luyén" va

huéng ngudi diung dén hanh dong chinh thong qua nat "Bét dau".
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Hinh 4.9. Giao dién man hinh chao mung
4.4.2. Giao di¢n man hinh gioi thiéu irng dung

B6 bon man hinh gi6i thiéu ciia tng dung "Gym & Fitness" dugc thiét ké dé din
dit nguoi dung qua céc tinh ning va triét Iy ¢t 18i ctua san pham. Thay vi chi liét ké
chtrc ning, mdi man hinh tap trung truyén tai mot théng diép manh mé, xay dung mot
btrc tranh toan canh vé mot 16i sdng lanh manh, toan dién. Phong cach thiét ké d6 hoa

ddng nhat, hién dai va than thién giup tao ra mot trai nghiém lién mach va ddy cam himg.
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Hinh 4.10. Giao di¢n man hinh gidi thi¢u ing dung
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4.4.3. Giao di¢n man hinh ding nhdp

Man hinh dang nhap dugc thiét ké v6i giao dién t6i gidn va than thién, bat dau
bang 15i chao "Chao mirng ban tré lai" dé tao cam giac quen thudc. Ngudi ding ¢ hai
phuong thirc dang nhap chinh: sir dung email va mat khau truyén théng. Ngoai ra, man
hinh con cung cap mot 16i di rd rang cho nguoi dung méi thong qua lién két "Dang ky",

gitip ho dé dang tao tai khoan méi khi can.

SR baon. C Eson
Chdo mdng bon trd logi Chdo mong bon trd lgi Chdo ming bon trd lgi

Hinh 4.11. Giao dién man hinh dang nhap
4.4.4. Giao dién man hinh ding ky
Man hinh "Tao tai khoan méi" dugc thiét ké tryc quan, huéng dan ngudi ding
ting budc dé tham gia vao ing dung. Cac truong thong tin can thiét nhu tén, email va
mat khau duoc trinh bay rd rang, kém theo tinh niang xac nhan lai mat khau dé tang

cuong bao mat va tranh sai sot.
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Hinh 4.12. Giao dién man hinh dang ky
4.4.5. Giao di¢n man hinh thu thdp thong tin ngwoi dung

Sau khi dang ky, nguoi dung duoc dan dén quy trinh "Panh Gia Thé Luc" nhim
tao ra mot trai nghiém ca nhan héa. Man hinh dau tién gid1 thiéu 1o rang muc dich cua
viéc thu thap thong tin, chia thanh ba phﬁn chinh: Mtrc dd thé luc, Lich st sttc khoe va
Li sdng. Qua trinh danh gia duwgc thuc hién thong qua mot chudi cau hoi ngin gon,
tuan ty, gitip ngudi dung cung cp thong tin mot cach dé dang va khong bi choang ngop.
Thanh tién trinh ("Cau héi x/16") ciing giup ngudi dung ludn nim duge minh di di duoc
bao xa trong ban khao sat.
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Hinh 4.13. Giao dién man hinh thu thap thong tin nguoi dung
4.4.6. Giao dién man hinh chup dnh phén tich cdc chi sé co thé ngwoi ding

Giao dién chup anh phan tich chi s6 co thé dugc xay dung dé huéng dan ngudi
ding mot cach chi tiét va than thién. Qua trinh bat dau bang viéc yéu ciu quyén truy cap
camera mot cach minh bach, giai thich 16 1y do tng dung can quyén nay dé tao su tin
tuong. Khi vao man hinh chup, nguoi dung nhan duoc cac chi din ngan gon, truc quan
ngay trén giao dién, déng thoi co thé truy cap mot bang huéng dan chi tiét vé tu thé,
trang phuc va khung hinh dé dam bao anh chup c6 chat lugng tot nhit cho viéc phan
tich.
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Hinh 4.14. Giao dién man hinh chup anh phan tich cac chi s6 co thé nguoi ding
4.4.7. Giao dién man hinh xdc nhin dnh chup dé phén tich

Giao dién xac nhan anh cho phép ngudi dung xem lai hinh anh vira chyp, dong
thoi tich hop hé théng kiém tra va canh bao thong minh néu anh khong dat yéu cau (vi
du: chua chup toan than). Nguoi ding duoc trao quyén quyét dinh véi hai lya chon 18
rang 13 "Chup lai" hodc "Str dung anh nay" dé tién hanh phan tich. Sau khi x4c nhan,
mot man hinh cho xtr Iy s& xuat hién, thong bao cu thé rang hé thdng dang phan tich cac

s6 do, gitip quan 1y ky vong va mang lai trai nghiém lién mach cho ngudi dung.
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Hinh 4.15. Giao dién man hinh xac nhan anh chup dé phan tich
4.4.8. Giao dién man hinh diéu chinh va xdc nhdn cdc chi sé dwoc phén tich

Giao dién "X4c Nhan Két Qua Po" trinh bay mét cach truc quan cac chi sb co
thé duoc phan tich, di kém m6 hinh 3D minh hoa. Piém nbi bat cia man hinh 12 sy linh
hoat, trao quyén cho ngudi ding xem lai, diéu chinh thii cong cac sé do, va tham chi
thay d6i ca nhom co va muc tiéu luyén tdp dugc hé thdng goi . Sau khi tai dir liéu va
tiy chinh theo mong mudn, nguoi dung c6 thé d& dang luu lai hd so thé chat cudi cing

cua minh bang nat "Xac nhan va luu két qua".
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Hinh 4.16. Giao dién man hinh diéu chinh va xac nhan cac chi sb dugc phan tich
4.4.9. Giao dién man hinh xem danh sdach bai tip

Giao di¢n danh sach bai tap dugc thiét ké nhu mot thu vién truc quan, giup nguoi
dung d& dang kham pha ndi dung. Khi chua dang nhap, man hinh wu tién hién thi cac
"Bai tp pho bién nhat" va phan loai theo tirng nhém co, mang tinh chat gidi thiéu chung
cho moi d6i twong. Piém khac biét cbt 161 khi nguoi ding dang nhap 13 su xudt hién cia
muc "Bai tap dugc goi v" ¢ vi tri dau tién, cung cép cac lua chon duogc ca nhan héa dua
trén muc tiéu va thé trang cila nguoi dung, tir d6 tao ra mot 19 trinh tap luyén riéng biét

va hiéu qua hon.
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Hinh 4.17. Giao di¢n man hinh xem danh sach bai tap
4.4.10. Giao di¢n man hinh xem tit cd bai tdp thuéc muc dwoc chon

Khi nguoi dung chon xem thém mot danh muc, giao di¢n nay s€ mo ra mdt khong
gian kham pha tap trung va truc quan. Bang cach hién thi toan bo cac bai tap lién quan
dué6i dang ludi video, ngudi dung c6 thé dé dang ludt xem, so sanh cac dong tac va
nhanh chéng tim thay bai tap phi hop v6i minh. Thiét ké nay gitip loai bo su phan tim
tir cac danh muc khac, tao ra mot trai nghiém lién mach va khuyén khich nguoi dung di

sau hon vao ndi dung ma ho quan tam.
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Hinh 4.18. Giao dién man hinh xem tat ca bai tap thudc muc duoc chon
4.4.11. Giao dién man hinh chon diéu kién tim kiém bai tip

Giao di¢n "B9 loc bai tap" cung cép mot cong cu tim kiém manh m& va truc quan,
duge thiét ké dudi dang mot pop-up tién lgi. Céc ti€u chi loc dugc phan chia rd rang
thanh nhiéu nhém nhu nhém co, d kho, va thiét bi, st dung hé théng thé (tags) cho
phép nguoi dung lya chon nhiéu diéu kién mot cach linh hoat. Tinh nang reset cho timg
muc va nit "Ap dung" rd rang gitp ngudi ding dé dang tinh chinh va xac nhén lya chon

cua minh, tir d6 nhanh chéng tim dugc bai tdp mong muon.
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Hinh 4.19. Giao dién man hinh chon diéu kién tim kiém bai tap
4.4.12. Giao dién man hinh két qud tim kiém bai tip

Giao dién két qua tim kiém duoc thiét ké dé cung cip phan hoi truc quan va tirc
thi cho nguoi dung. Céc diéu kién loc dang hoat dong duoc hién thi o rang dudi dang
the, trong khi danh sach bai tap s& tu dong cp nhat twong Gng véi tir khoa tim kiém.
Dic biét, giao dién xir 1y tot ca trudng hop khong tim thiy két qua bang cach hién thi
mot théng bao rd rang, giup ngudi dung hiéu 16 va khong bi bdi rdi trong qua trinh tim

kiém.
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Hinh 4.20. Giao dién man hinh két qua tim kiém bai tap

4.4.13.

Giao di¢n man hinh xem chi tiét bai tip

Man hinh chi tiét bai tap duoc thiét ké nhu mot trung tam thong tin toan dién, két

hop video huéng din triuc quan, bang dit liéu chi tiét vé cac thong s6 k¥ thuét, va hinh

anh gidi phau nhom co. DPiém dic biét 1a giao dién ap dung co ché "Y¢éu cau dang nhap"

dé xem cac hudng dan va meo chi tiét, di€u nay vira cung cap gia tri gia tang cho nguoi

dung da dang ky, vira 1a 10i kéu goi hanh dong manh mé& dé khuyén khich ngudi ding

moi tao tai khoan va trai nghiém day du tinh niang.

Sinh vién thyc hién: Pham Thanh Vinh

Huéng dan: TS. HS Phan Hiéu

78



Xay dung vimg dung hé tro tdp Gym va Fitness

Loterol Rolse

Nang to déi sang ngong - Dumbbell
Lateral Rolse

o

=

Hinh 4.21. Giao dién man hinh xem chi tiét bai tap

4.4.14. Giao di¢gn man hinh xem danh sdch bai tdp yéu thich

Tinh ning "yéu thich" duoc tich hop mot cach lién mach va truc quan vao giao
dién duyét bai tap, cho phép nguoi dung d& dang ca nhan hoéa 19 trinh cta minh. Bing
cach nhin vao biéu tuong trai tim ngay trén video thu nho, nguoi dung c6 thé luu lai cac
dong tac ma ho quan tam. Cdac bai tap da "thich" nay sau do s€ dugc tap hop trong mot
danh séach riéng, co thé truy cap nhanh chéng thong qua biéu tuong trai tim ¢ du man

hinh, tao ra mot thu vién ca nhan tién 1o1.
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Hinh 4.22. Giao dién man hinh xem danh sach bai tap yéu thich
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4.4.15. Giao dié¢n man hinh chon danh sdach bai tdp yéu thich
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Hinh 4.23. Giao di¢n man hinh chon danh sach bai tap yéu thich
4.4.16. Giao di¢n man hinh xem ho so ngwoi diing

Giao dién Ho so nguoi ding duge thiét ké nhu mot bang diéu khién trung tam,
tong hop toan dién cac thong tin ca nhan va thé chat. Thong tin dugc sap xép mot cach
khoa hoc thanh cac muc riéng biét nhu chi s6 co thé, thong tin thé chat va cac yéu t6 16i
song khac, giup ngudi ding dé dang theo doi va quan 1y. Cac chi sd quan trong nhu
chiéu cao, can nang dugc lam noi bat, va nguoi dung co thé dé dang chinh stra toan bo

hd so cua minh thong qua nit bam truc quan, dam bao dir liéu luén dugc cap nhat.
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Hinh 4.24. Giao dién man hinh xem hd so ngudi ding
4.4.17. Giao di¢n man hinh chinh siva ho so ngwoi ding

Giao dién "Chinh sira" duoc thiét ké nhu méot biéu mau (form) toan dién, cho
phép ngudi ding toan quyén cip nhat thong tin ca nhan. Cac trudng di liéu duge phan
chia mét cach logic thanh nhiéu muc rd rang, tir thong tin co ban, sb do co thé cho dén
cac thoi quen thé chét, gitip nguoi dung dé dang diéu hudéng va chinh sira ma khong bi
r6i. Viéc su dung linh hoat cac loai diéu khién nhu 6 nhap li¢u va thé lya chon (tags)
gitip toi wu hoa trai nghiém trén di dong, cho phép ngudi dung cap nhat thong tin mot

cach nhanh chéng va truc quan trude khi nhn nat "Luu" dé hoan tat.
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Hinh 4.25. Giao dién man hinh chinh stra hd so ngudi ding
4.4.18. Giao dién man hinh chon dinh dai dién hé so ngwoi diing

Giao dién cho phép nguoi dung cdp nhat anh dai di¢n mot cach truc quan thong
qua mét pop-up lua chon quen thudc. Nguoi dung duge cung cip hai phuong thirc tién
loi: "Chuyp anh" truc tiép béng camera hodc "Chon tir thu vién" anh c6 sn trén thiét bi.
Sau khi lya chon, anh dai di€n mdi s€ dugc cép nhat va hién thi ngay 1ap trc trén man

hinh chinh stra, mang lai phan hoi tirc thi va mdt trdi nghiém cé nhan hoa lién mach.
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Hinh 4.26. Giao dién man hinh chon anh dai dién hd so nguoi dung
4.4.19. Giao dién man hinh thay doi mdt khiu

Giao dién "DP6i mat khau" duoc thiét ké véi su rd rang va tap trung vao tinh an
toan, hudng din ngudi dung qua quy trinh ba bude tiéu chuan: nhip mat khau hién tai,
tao va xac nhan mat khau méi. Dé tang cuong tinh ti¢én dung va bado mat, giao dién tich
hop cac tinh ning nhu hién thi/An mat khau va co ché xac thyc dit liéu, hién thi thong
bao 13i tryc quan khi céc trudong bit budce bi bo tréng, dam bao ngudi ding hoan thanh
quy trinh mot cach chinh x4c.
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Hinh 4.27. Giao dién man hinh thay d6i mat khau

4.4.20. Giao di¢gn man hinh xem lich trinh tdp luyén

Giao dién "Lich tap" cung cap mot cai nhin tong quan va truc quan veé ké hoach

luyén tap cta ngudi dung theo dang xem tuan. Cac budi tdp duoc hién thi rd rang dudi

dang cac khdi mau trén dong thoi gian, giup nguoi dung dé dang ndm bét ndi dung va

khung gio luyén tip mdi ngay. Nguoi dung c6 thé didu hudng linh hoat giita cac tudn,

nhanh chong quay vé "Hom nay", hodc sir dung bd chon lich (date picker) dé chuyén

dén mot ngay bat ky, mang lai trai nghiém quén 1y thoi gian hiéu qua.
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Hinh 4.28. Giao dién man hinh xem lich trinh tap luyén
4.4.21. Giao di¢n man hinh xem chi tiét lich trinh tdp luyén

Giao dién chi tiét lich tp cung cap mdt cai nhin toan dién, cho phép ngudi ding
quan 1y timg budi tap voi cac tiiy chon vé thoi gian, danh sach bai tip, nhic nhé va ghi
cht. Mot diém nhan vé trai nghiém 1a cach hé thong phan biét rd rang giira lich tap do
ngudi dung tao (c6 thé x6a) va lich do hé thong goi y (khong thé x6a), dong thoi hién

thi canh bao mot cach tryc quan dé nguoi dung hiéu rd cac gidi han, tranh gy nham 1an.
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4.4.22, Giao di¢gn man hinh thém lich trinh tip luyén

Giao dién "Thém lich trinh tap luyén" duogc thiét ké nhu mot cong cu toan dién,
cho phép nguoi dung dé& dang tao mot budi tap theo y mudn. Piém ndi bat trong trai
nghi¢m la quy trinh thém bai tap, dugc thuc hién thong qua mdt man hinh pop-up, gitp
nguoi dung lua chon cac dong tac tir thu vién ma khong can roi khoi man hinh tao lich.

Nguoi dung c6 thé tiy chinh moi chi tiét tir thoi gian, ché do lap lai cho dén nhéc nho,

sau do dé dang luu lai ké hoach chi bﬁng mot nht bim.
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Hinh 4.30. Giao dién man hinh thém lich trinh tap luyén
4.4.23. Giao di¢n man hinh chinh sira lich trinh tdp luyén

Giao dién chinh stra lich trinh tap luyén mang dén sy linh hoat cao, cho phép
nguoi dung tiy chinh sau vao timg budi tap. Diém nhén trong trai nghiém 1a cach hé
thdng xir Iy thong minh hai loai lich tap khac nhau: ngudi ding c6 toan quyén chinh sira
va xo0a lich tu tao, trong khi cac lich tdp do hé théng go1 vy dugc bao v¢ khoi vige xda
nham va c6 co ché cap nhat déng bo. Cac hdp thoai xac nhan duogc thiét ké phu hop voi
ting ngit canh, tir mot cau hoi don gian dén mot thong bao chi tiét vé& anh hudng cua

viéc cap nhat, giup nguoi diung ludn dua ra quyét dinh mot cach co y thie.
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Hinh 4.31. Giao dién man hinh chinh stra lich trinh tap luy¢n
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Hinh 4.32. Giao di¢n man hinh x6a lich trinh tip luyén
4.4.25. Giao dién man hinh hoan thanh lich trinh tdp luyén

Giao di¢n x0a lich tap dugc thiét ké voi su an toan 1a uvu tién hang dau, tich hop
mot budc xac nhan quan trong dé ngan chin cac thao tic x6a nham khéng mong mudn.
Khi nguoi ding nhan nat "Xo6a lich tap", hé thong s& khong thuc thi 1énh ngay lap tic
ma hién thi mot hop thoai xac nhan rd rang. Hop thoai nay cung cép hai Iya chon la
"Hiy" va "X6a", dam bao ngudi ding c6 toan quyén kiém soat va dua ra quyét dinh

cudi cung mot cach chac chan.
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Hinh 4.33. Giao di¢n man hinh hoan thanh lich trinh tap luyén
4.4.26. Giao di¢n man hinh xem danh sdch thong bdo tdp luyén

Giao dién "Thong bao" hoat ddng nhu mot trung tim nhic nha, giup ngudi ding
ludn ndm bit duoc lich trinh luyén tap ctia minh mdt cach chu dong. Cac budi tap duoc
sap xép khoa hoc theo ngay, str dung cac thé trang thai truc quan nhu "Sép t6i" va "Sip
dén" dé nguoi dung d& dang nhan biét cac hoat dong sap dién ra. Véi thiét ké tbi gian
va tap trung vao thong tin ¢t 18i, man hinh nay giup nguoi dung khong bo 15 bat ky

budi tip quan trong nao.
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Hinh 4.34. Giao dién man hinh xem danh sach thong bdo tap luyén
4.4.27. Giao di¢gn man hinh nhgn thong bdo tip luyén
Giao dién nay minh hoa cach tmg dung chi dong nhic nhd ngudi dung vé cac
lich tap sdp téi mot cach kip thoi va khong gay gian doan. Thong qua mot banner thong
bao xuat hién & ddu man hinh, ngudi ding nhin dugc 16i nhic tire thi vé hoat dong sip
din ra ngay ca khi dang st dung tng dung. Co ché nay gitp ting cudng sy tuong tac

va dam bao nguoi dung khong bo 15 cac hoat dong di 1én ké hoach.
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Hinh 4.35. Giao dién man hinh nhan thong bao tap luyén
4.4.28. Giao dién man hinh xem danh sdch két qud tap luyén

Giao dién theo ddi tién trinh cung cap hai ché d6 xem linh hoat, giup nguoi ding
dé dang tong hop két qua luyén tap cua minh. Ngudi dung c6 thé xem lai cac hinh anh
d3 luu trong muc "Thu vién" hodc chuyén sang dang "Lich" dé bao quat tan suit hoat
dong theo thang. Ngoai ra, mgt banner ndi bat & dau trang luén khuyén khich nguoi
dung tham gia tinh ning theo ddi bang hinh anh, gitp tao dong luc va thy 15 su thay

do1 cua ban than.
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Hinh 4.36. Giao dién man hinh xem danh sach két qua tap luyén

4.4.29. Giao di¢gn man hinh dang nhdp cho qudn tri vién

Chida midng brd ball

Hinh 4.37. Giao dién man hinh dang nhap cho quan tri vién
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4.4.30. Giao dié¢n man hinh xem danh sdch tai khodn nguwoi ding

Quaén Iy tal khodn

Hinh 4.38. Giao dién man hinh xem danh sach tai khoan nguoi dung

4.4.31. Giao dién man hinh vé hiéu héa va kich hoat tai khodn ngwoi dung

Quan ly t3i khoan

5T Tim fmsi  WEm it v e Frpmg rinie [Freprya— s i

Hinh 4.39. Giao dién man hinh v6 hi¢u héa va kich hoat tai khoan nguoi dung
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KET LUAN VA HUONG PHAT TRIEN

1. Kétluan

Du 4n "Xay dung tng dung hd trg tip Gym va Fitness" di thanh cong trong viéc
phat trién mot giai phap cong nghé toan dién nham dap mg nhu ciu ngiy cang cao vé
chiam séc sttc khoe va thé chét ca nhan. Em tin rang Gng dung nay 1 mot cong cu déc
luc, giai quyét nhitg kho khin phd bién ma ngudi dung gip phai trong qua trinh tap
luyén nhu thiéu kién thirc, khé khin trong viéc thiét 1ap 16 trinh phu hop, va thiéu dong

luc duy tri.

Thong qua viéc tich hgp cong nghé hién dai va Tri tué Nhan tao (Al), du an da cho
ra doi mét ing dung véi kha nang ca nhan hoa 10 trinh tap luyén mot cach thong minh,
dua trén cac thong tin co ban cta ngudi ding nhu can ning, chiéu cao va muc tiéu. Dic
biét, tinh nang nhan dién hinh anh co thé 1a mot bude tién vuot troi, gitp ung dung dé
xut céc bai tp phu hop, han ché chan thuong va tdi wu hoa hiéu qua, ngay ca khi ngudi
dung chua xac dinh rd muc tiéu ctia minh. Diéu nay khing dinh kha ning tng dung thuc
tién cua Al trong linh vuc chim séc strc khde, mang lai gi tri cu thé va truc tiép cho
nguoi dung.

Du 4n "Xay dung tmg dung hd tro tap Gym va Fitness" khong chi 1a mot cong cu hd
trg tap luyén, ma con 1a mot "ngudi ban dong hanh" dang tin cdy, gitp ngudi ding ting
buéc chinh phuc muc tiéu vé thé chat va stc khoe. Ung dung dong gop vao viée nang

cao chit luong cudc séng cho cong dong bang cach:

- Cé nhan hoa trai nghiém tap luyén: Giip nguoi dung cé dugce 10 trinh tip luyén
t61 wu, phu hop voi thé trang va muc tiéu riéng, tir ngudi méi bat dau dén nguoi
da co kinh nghiém.

- Nang cao kién thirc va nhan thirc: Cung cap hudng dan rd rang, gitip ngudi ding
hiéu hon vé k¥ thuét tap luyén va co thé cta minh, tir 46 han ché rii ro chan
thuong.

- Tang cuong dong luc va duy tri théi quen: Véi giao dién than thi¢n, trai nghiém
muot ma va tinh ning hd trg thong minh, mg dung khuyén khich nguoi dung
duy tri thoi quen tap luyén lau dai.

Vi nhiing tinh nang n6i bat va gia tri thuc tién mang lai, du 4n nay khong chi dap

ung dugc muc ti€u ban ddu ma con vuot xa mong doi, htta hen s€ trd thanh mdgt giai

phép duoc nhiéu nguoi dung tin tuéng va st dung.
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2. Nhirng van deé con ton tai

Maic du timg dung "H6 tro tap Gym va Fitness" da dat duoc nhiéu thanh cong trong

viéc ca nhan hoa va ho trg nguoi dung, em nhén thady van con mot s6 van dé can duogc

ci thién va phat trién trong tuong lai:

Han ché vé chure ndng quan tri vién: Do gidi han vé thot gian, cac chltc nang quan
tr1 vién (admin) chua dugc trién khai mgt cach day du. Di€u nay co6 thé anh huong
dén kha ndng quan 1y nguoi dung, ndi1 dung, va theo doi hi€u suat tong thé cua

ung dung mot cach hi€u qua.

Han ché cta tinh nang nhan dién hinh anh co thé: Tinh ning chuyén doi anh sang
mo hinh 3D mesh object, st dung dich vu cua Meshy [9], hién chua hoat dong
t61 wu voi nhitng anh chup khong toan than. Ngoai ra, viéc tai tao mé hinh 3D
chi dya trén mét hinh anh duy nhat d6i khi din dén d6 chinh xé4c chua cao so vai
thuc té co thé ngudi dung. Diéu nay c6 thé anh huong dén do chinh xac cia cac

phan tich va goi y bai tap duoc tao ra boi Al

3. Huéng phat trién

Pé nang cao chat luong va hoan thién tng dung, em dé xuit cac hudng phat trién

chinh trong tuong lai nhu sau:

Hoan thién va md rong chirc ning quan tri vién: Xay dung hé thong quan 1y noi
dung bai tap, dam bao tinh cap nhat va da dang cta cac gido an. Trién khai chirc
ning thong ké va bao céo, giup admin theo ddi hiéu sudt tng dung, hanh vi ngudi

dung, va dua ra cac quyét dinh phat trién phu hop.
Cai thién va nang cao tinh nang nhan dién hinh anh co thé:

o Nghién ciru va tich hop cac cong nghé 3D tién tién hon: Tim kiém va thir
nghiém cac giai phap hoac thu vién Al khac c6 kha nang tai tao mé hinh
3D chinh x4c hon tir nhiéu goc d6 anh hoic st dung céng nghé quét 3D

don gian hon.

o Yéu ciu nhiéu anh dau vao hon: Huéng dan nguoi dung chup nhiéu anh
tor cac goc do khac nhau (vi du: mét trude, mdt bén, mat sau) dé cung cép
du dir 1iéu cho viéc tao mo hinh 3D chinh xac hon.

o Tich hop phan hdi tir ngudi dung: Cho phép nguoi ding cung cép phan
hoi vé do chinh xéc ciia mo hinh 3D duoc tao ra, tir d6 thu thap dir li¢u dé

cai thién thuat toan.
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