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1. Van dé nghién ciu
1.1. Poi héi ciia thue té

Trong xa hoi hién nay, sO luong ngudi bi liét toan than hodc liét mot phan
co thé ngay cang tang do cac nguyén nhan nhu tai nan giao thong, tai bién mach
mau ndo, chan thuong cot séng hodc bénh man tinh.

Nhu’ng nguoi bénh bi ligt thuong phu thude hoan toan vao nguoi than hodc
nhan viény té trong cac hoat dong sinh hoat co ban nhu: Thay d6i tu thé nam/ngdi,
an uong, v¢€ sinh cd nhan, bat quat, bat dén..

Diéu nay gy ap luc 16n cho ca ngudi bénh va nguoi cham séc, dac biét trong
cac ho gia dinh it nguodi hodc ¢ ving néng thdén, noi thiéu thiét bi hd tro y té hién
dai.

Trong bdi canh hién nay, Tri tué nhan tao (Artificial Intelligence — Al) va
Internet van vat (Internet of Things — I0T) dang phat trién manh m&, mo ra kha
nang thiét ké cac thiét bi théng minh, gia thanh thap, d& sir dung. Al gitp he théng
nhan biét khudén mit, hanh vi, tu thé ngudi bénh; con IoT cho phép truyén dir liéu,
canh bao va diéu khién tir xa.

Do d6, viéc nghién ctru va ché tao mot robot givong ty hanh thong minh —
tich hop AL IoT va thi giac may tinh — ¢6 kha nang hd trg cham séc ngudi bénh
liét 1a rat can thlet vua mang y nghia ky thuat, vira c6 gia tri nhan van sau sdc.
1.2. Xac dinh van dé can gidi quyet

Ttr thyc té d6, nhom hoc sinh chiing em xac dinh van dé nghién ctru trong
tam nhu sau:

Lam thé nao dé thiét ké va ché tao mot robot giwdng ty hanh da ning c6 thé
tu di chuyén, hd tro cham soc va giam sat nguoi bénh bi liét, ing dung cac cong
nghé AL ToT va thi gidc may tinh, nham nang cao chat lugng chim séc va giam
ganh ndng cho nguoi than, y ta?

Cu thé, robot can gidi quyét dwoc cdc yéu cau:

1. Ty di chuyén va diéu khién thong minh.

2. Diéu khién linh hoat bang nhiéu hinh thirc: giong néi, tay cam, ctr chi tay
va diéu khién tir xa qua IoT.

3. Thuc hién cham séc tu dong: nang dau, nang chan, lat giuong, v¢ sinh, dua
khay dung thtrc an.

4. Giam sat an toan: nhan dién khudén mat, phat hién nga, gui canh bao dén
nguoi than va béc si.

5. Tao moi truong thoai mai: diéu khién dén, quat, phat nhac thu gidn bang
giong noi.

6. Chi phi thap, dé ché tao, d& sir dung trong moi trudng gia dinh hoic co s

y té.

1.3. Cac tiéu chi dat ra cho giai phap

Dé giai quyét duoc van dé trén, nhom dé ra cac tiéu chi cu thé cho giai

hap nghién ctru nhu sau:

Tiéu chi Yéu ciu cu thé
Robot phai tng dung Al va thi gidc may tinh dé nhan
Tinh thong minh dang, phat hién nga, xir Iy 1énh giong noi, ra quyét dinh
tu dong.




C6 kha nang di chuyén tu dong, tranh vat can bﬁng cam
bién siéu 4m va IMU.

Hé théng co khi chic chin, nang ha ém, c6 mach bao v¢
ngudn va gidi han hanh trinh servo.

Tich hop nhiéu chirc ning: ning dau, nang chan, vé sinh,

Tinh tu hanh

Tinh an toan

Tinh da ning khay an, phat nhac, diéu khién thiét bi phu.

Tinh tién ich va G1up bénh nhén cam thay thodi mai, gidm ganh ndng cho
nhan van nguoi cham soc, phu hgp moi doi tuong.

Tinh kha thi Linh kién dé tim, chi phi thap, c6 thé ché tao tai truong

hoc, phu hop Itra tudi hoc sinh THCS.

C6 thé phat trién thém céac chirc ning nhu do nhip tim,
do huyét ap, cam bién nhiét do co thé.

2. Thiét ké va phwong phap

2.1. Qua trinh nghién ctru va lya chon gidi phap

Sau khi x4c dinh van dé thyc té 1a nguoi bénh bi liét hodc suy yéu van dong
gip nhiéu khé khan trong sinh hoat hang ngay, nhom nghién ctru da tién hanh
khao sat, thu thap thong tin va phan tich cac m6 hinh robot cham soc y té hién co
trong va ngodi nudc dé tim ra hudng giai quyét phu hop.

a) Khio sat thue tién va nhu ciu cong nghé¢

Két qua khao sat cho thay, hau hét cac givdng bénh ty dong hoic robot y
té thuong mai hién nay c6 gia thanh cao (trén 50 triéu dong), kich thudc 16n, cau
tao phirc tap va doi hoi nguoi str dung c6 k¥ ning van hanh nhat dinh. Piéu nay
khién ching kho duoc tmg dung trong gia dinh Viét Nam, dic biét ¢ ving nong
thon.

Theo T6 chirc Y té Thé gidi (WHO, 2021), nga va tai bién 14 hai nguyén
nhan hang dau gdy tan tat trén toan cau, 1am anh huong dén hon 15% ngudi cao
tudi. Thuc té cho thay, nhiéu ngudi bénh liét van phai phu thudc hoan toan vao
nguoi than trong cac hoat dong co ban nhu thay do6i tu thé, dn udng, hoic goi hd
tro.

Tinh m& rong

Tt d6, nhém nhan théy su can thiét cua viéc thiét ké mot thiét bi cham soc
thong minh, an toan, gia thanh thap, dé sir dung va mang tinh nhan vin cao — phu
hop véi diéu kién ctia ho gia dinh Viét Nam.

b) Nghién ctru tai li€éu va khiao sat mé hinh hién cé

Dé c6 co so xay dung giai phap, nhom da tim hiéu cdc mo hinh robot y té
tiéu biéu:

- Robear (Riken — Nhat Ban): c6 kha nang nang, d nguoi bénh nhung gia thanh
cao, ciu tao 16n.

- Tug (Aethon — My): tu hanh trong bénh vién nhung chi phu hop v6i moi truong
y té chuyén dung.

- Cac san pham giudng bénh trong nudc: thiéu tri tué nhan tao va kha nang giam
sat.

Két qua phan tich chi ra chua c6 mo hinh robot giwdng tu hanh nao tich
hop Al ToT va thi gidc my tinh, vira thong minh vira phu hop véi diéu kién gido
duc va sinh hoat cua Viét Nam.
¢) Phéan tich, so sanh cac hwéng giai phap
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Nhom di dé xuat nhiéu hudng giai phap khac nhau va phan tich ching dua
trén céc ti€u chi: chi phi, d§ phuc tap, kha nang ty dong, kha nang md rong, va
tinh nhan van.

cae s <X £ Mikc d§ phu
Giai phap Uu diém Han ché hop (1-5)
Piéu khién bang tay | Dé sir dung, chi phi Nguoi bénh van
A A 3
cam (Gamepad) thap can nguoi hd tro
Piéu khién bang P}Alu hop VOl TEUOL I pg nhleu can xu
: . li¢t tay, giao ti€p tu 4
giong noi nhién 1y tiéng on
A 21 . |Gitp ngudi than|Cin mang 6n
Dicu khien bang e | 2440 G hé tro tir | dinh, chi phi két 4
chi va loT Z-
xa nodi
: | GO the nhan dien| op g i Al
Ung dung Al va khudén mat, phat hién | R
A . N ~ . z | va camera chuyén 5
Camera thong minh | nga, theo doi tu thé
A dung
nguoi bénh

d) Lwa chon gii phap t6i uu

Nhoém 4p dung phuong phap phan tich nhiéu tiéu chi dé danh gia cc giai
phép trén theo nam yéu to:

1. Hiu qua k¥ thuat,

Chi phi ché tao,
Murc do ty dong hoa,
Kha nang mé rong va bao tri,
Tinh than thién va nhan van.
Két qua cho thiy giai phéap tich hop da cong nghé gom:
Tri tu¢ nhan tao (AI) + Internet van vat (IoT) + Thi giac may tinh + Dleu
khién da phuong thirc (giong néi — cir chi — tay cdm — IoT tir xa) 12 phuong 4 an t6i
ru nhét, vira ¢6 tinh thong minh, linh hoat va kha thi, vira dap ng yéu cau k¥
thuat, tiét kiém chi phi va mang ¥ nghia x4 hoi nhan vin sau sic.
e) Chuan bi phwong tién va cong cu nghién ciru

Pé trién khai va kiém ching giai phap, nhom st dung két hop:
- Thiét bi phan cirng: ESP32-S3, Camera AI V2, cam bién siéu am, IMU, servo,
dong co DC c6 encoder, module m¢é rong 12C, pin 12V.
- Phan mém:

+ Onshape — thiét ké 3D khung va co céu robot,

+ OhStem App — 1ap trinh diéu khién, xtr Iy AL IoT,

+ Teachable Machine (Google) — huin luyén mo hinh nhan dién khuén mat
va phat hi¢n nga,

+ Canva, PowerPoint — thiét ké poster, thuyét trinh bao cao.
f) Két ludn ciia qua trinh lwa chon

Tu két qua phan tich, thu nghi¢m va ddi chiéu tiéu chi, nhém lua chon
huong: “Tich hop AI - IoT — Thi gidc mdy tinh — Piéu khién da phuong thirc”
lam giai phap ky thuat chu dao cho toan b du an.
2.2. Thiét ké mé hinh va céu tric sin pham

nhwe
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Duya trén céc ti€u chi da ndng — than thién — an toan — thong minh — gia
thanh thap, nhom hoc sinh di xay dung thiét ké tong thé ctia Robot giuvong tu
hanh da ning ung dung Al va IoT, huéng téi muc tiéu tu dong hoa cham soc, hd
trg va gidm sat ngudi bénh bi liét.
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a) Y twdng thiét ké tong thé

Mo hinh duoc thiét ké theo nguyén tic “tich hop cong nghé — tach khéi
chirc ning”, trong d6 mdi hé théng dam nhan mot nhiém vu chuyén biét nhung
lién két chat ché qua bo diéu khién trung tam Control Hub.

Toan bo khung giudng duogc chia thanh ba phan (dau — than — chan), c¢6 thé
nang, ha va gap linh hoat bang servo, tao tu thé thoai mai cho ngudi bénh.

Hé thong di chuyén tu hanh gitp robot c6 thé ty dong diéu hudng, camera
Al va cam bién gitip giam sét trang thai bénh nhan, phat hién ngd va gui canh béo
tic thoi dén ngudi than hoic béc si thong qua nén tang IoT.
b) Ciu triic tong thé ciia mé hinh robot

1. B diéu khién trung tim “bd nio” ciia robot
- Str dung ORC Control Hub (ESP32-S3) — vi diéu khién c6 kha ning két ndi
WiFi, Bluetooth, UART, 12C va tich hgp Camera Al.
- Pam nhiém vai trd thu nhan tin hiéu cam bién, xir 1y dir liéu Al ra quyét dinh
va diéu phdi hoat dong cua toan bd hé thong.
- Puoc 1ap trinh trén OhStem App bang khdi 1énh hoac Python, cho phép tich hop
diéu khién giong noi, ctr chi va giao tiép IoT.

2. Hé thong truyén dong chim séc
- GOm 5 servo cong suat cao dam nhiém cac chirc ning:

+ Servo 1: Nang phan dau giuong, gitp nguoi bénh ngdi day hodc dn udng.

+ Servo 2: Nang phan chan, cai thién luu thong mau.

+ Servo 3: Lat giudong, ho trg xoay nguoi tranh loét ty de.

+ Servo 4: Kéo tim dém vé sinh tu dong.

+ Servo 5: Piéu khién khay an di dong.
- Hé théng duoc lap trinh gidi han hanh trinh dé dam bao an toan cho nguoi bénh.



3. Hé théng di chuyén tw hanh
- Gom bbn dong co, trong d6 c6 hai dong co DC c6 encoder, gitp robot di chuyén
chinh xac, da hudng.
- IMU (cam bién can bang) tich hop trong Control Hub giup gitr 6n dinh khi robot
di chuyén trén bé mat khong phang.
4. Cum cam bién va camera Al
- Camera Al V2 dugc 14p trinh bang mé hinh huan luyén Teachable Machine
(Google), c6 thé:
+ Nhéan dién khuon mat nguoi bénh,
+ Theo doi chuyén dong co thé,
+ Phat hién tu thé “ngd” hodc hanh vi bat thudng.
- Két hop cam bién siéu am va IMU dé xac minh do chinh x4c, giup giam bao
dong gia.
5. Hé thong diéu khién thong minh
- Cho phép ngudi dung diéu khién bang nhiéu phuong thirc linh hoat:
+ Giong noi: qua module nhan Iénh “nang dau”, “ha chan”, “di”, “dung
lai”, “quay trai”, “quay phai” “bat quat”, “tat quat”,“phat nhac”.
+ Ctr chi tay: nhan dién qua hinh anh
+ Tay cam (gamepad): dung trong truong hop khong c6 mang internet.
+ 10T (Internet van vat): diéu khién va giam sat tir xa qua dién thoai, may
tinh bang hodc déng ho thong minh.
6. Hé thong IoT giam sat va canh bao
- Dir li€u trang thai ngudi bénh, canh bao nga hoac su cd duoge gui tu dong lén
nén tang OhStem Cloud thong qua giao thic MQTT.
- Pién thoai va ddng ho thong minh ctia ngudi than nhan thong bao thoi gian thuc,
gitip can thiép nhanh khi can.
- C6 thé mo rong két ndi voi hé théng y té gia dinh hodc bénh vién.
7. Hé théng phu tro va tién ich
- Gom dén LED RGB c6 nhiéu mau, quat 1am mat, loa phat nhac thu gian (module
Sound Player), va loa canh bao khi c6 su ¢d. Céc thiét bi nay duogc diéu khién
bang giong noi.
8. B0 ngudn cung cap dién va biao vé an toan
- Ngudn pin 12V gitp robot hoat dong 6n dinh trong 3 — 4 gio lién tuc.
- C6 mach tu ngat khi qua tai, ddm bao an toan tuyét dbi cho ngudi dung, thiét bi.
¢) Mo ta swr lién két giira cac hé thong
- Bo diéu khién trung tam 1a 15i xir Iy, nhan dit liéu tir cam bién — camera — giong
noi, xir Iy bang Al, sau d6 ra 1énh cho servo, dong co. IoT dong vai tro “tram giam
sat”, nhan dir liéu va guri canh bao tir xa. Cac hé théng phu trg hoat dong tuong
tac theo diéu kién méi truong (4nh sang, giong nodi, chuyén dong ngudi bénh).
d) Uu diém cia thiét ké
1. Tinh tich hop cao: Két hop Al IoT, thi gidc may tinh va diéu khién da
phuong thirc trong cuing mot mo hinh.
2. Tinh nhan van: HS trg ngudi bénh va giam ganh ning cho nguoi chim soc.
3. Tinh mo rong: Co thé nang cip thém cam bién y sinh (nhip tim, huyét ap,
nhiét d6 co thé).
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4. Tinh kha thi: D& ché tao tir linh kién STEM pho thong, chi phi thip, phu
hop v61 méi truong gido duc.

5. Tinh an toan: C6 co ché gi6i han hanh trinh, bao vé dong va canh bao khan
cap.

Thiét ké mo6 hinh Robot givong ti hanh da niang tmg dung Al — IoT cua
nhém thé hién 15 tu duy k¥ thuat, tinh sang tao va kha ning tmg dung thuc tién
cao. San pham 1a sy két hop hai hoa gitta cong nghé hién dai va gia tri nhan van,
hudng dén muc tiéu hd tro nguoi bénh bi liét séng doc lap hon, an toan hon va
duoc cham soc tot hon.

2.3. Ché tao va hoan thién san pham thir nghiém

Dua trén ban thiét ké téng thé da duoc xay dung & muc 2.2, nhém da tién
hanh ché tao mo hinh robot giwdng ti hanh da ning voi quy trinh gdm cac budce
sau:

Budrc 1. Lip rap khung giwong

Nhom str dung cac thanh kim loai Beam C7, C14, C19 dé tao thanh khung
giudng chia thanh ba phan chiic ning (ddu — than — chan).

Khung dugc thiét ké c6 thé nang, ha va gap linh hoat nhu mot chiéc ghé
tua, dong thoi du chic chan dé chiu tai khi robot hoat dong.

Viéc bd tri cac 16 bat vit tiéu chuan giup dé thao lap va ning cip sau nay.
Buéc 2. Két ndi cac mo-dun dién tir

Cac mo-dun duoc 1§p dat va két ndi vao ORC Control Hub gém:

- Bong co GA25-370 kém Encoder diéu khién chuyén dong banh Mecanum.

- Céc servo cong suat 1on diéu khién nang dau, ha chan, 14t khay an va co cdu hd
trg v¢ sinh.

- Camera Al V2, quat mini, LED RGB, va Sound Player duoc b6 tri & ving than.
- Ngudn cp 1a pin Lithium-Ion 3S 12V ¢ mach bao vé an toan.

Bugre 3. Lap trinh diéu khién trung tim

He théng duoc 1ap trinh bang ngon ngir khéi 1énh OhStem App, gitip dé
dang gin 1énh cho timg mo-dun. C6 thé chuyén ddi hai cach 1ap trinh bang khoi
1énh hodc bang Python
Budéc 4. Huan luyén mé hinh AI

Nhém sir dung Google Teachable Machine dé huén luyén mo hinh nhan
dién hinh anh ngudi bénh trong tu thé ngéi, nam hodc khi ¢6 ddu hiéu nga.

Dit liéu sau khi huan luyén duogc Xuét sang dinh dang TensorFlow Lite va
nap vao Camera Al V2 dé hoat dong ddc lap, giap robot tu dong canh bao khi
phat hién nga hoac mat tu thé.

Buéc 5. Tich hop hé thong IoT

Robot dugc tich hop két ndi Internet thong qua giao thitc MQTT trén nén
tang OhStem Cloud.

Céc dit liéu tir cam bién (trang théi tu thé, canh bao ngd) duogc giri theo thoi
gian thuc dén dién thoai va dong hd thong minh.

Nguoi chiam soc c6 thé giam sat, diéu khién hoic nhin thong bao tir xa.
Budc 6. Thir nghiém va hi€u chinh

San pham duoc chay thir trong nhiéu diéu kién khac nhau:

- Tu thé nim — ngéi — ha chan duoc servo diéu khién tron tru.
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- Tu hanh: robot di chuyén linh hoat nhd banh Mecanum, chay tu dong theo
1ap trinh duong di sin co.

- Am thanh va anh sang: Sound Player va LED RGB hoat dong 6n dinh, phan
h6i nhanh.

- Al nhan dién: Camera phat hién va giri canh bao chinh xac trén 90%.

- Sau nhiéu lan tinh chinh co khi va thuat toén, robot giuong da hoat dong 6n
dinh, an toan va than thién, hd tro hiéu qua cho ngudi bénh liét hodic han ché van
dong.

2.4. Quy trinh cong ngh¢ va lap trinh

Quy trinh thiét ké, ché tao va lap trinh robot giwong ty hanh da ning dugc
thuc hién theo 4 giai doan chinh, dam bao tinh lién két gitta co khi — dién tor — 1ap
trinh — tri tu¢ nhan tao (Al) — Internet of Things (IoT).

111 L

& 5
= TTT 0 v
Thiét k& Lép rép phin Lap tr.lgh Thil nghiém

co khi clng & diéu khién,Al 8 t8i s

cam bién va két néi loT

Buérc 1. Thiét ké co khi
- Nhém hoc sinh thiét ké céu trac 3 phén chinh: ddu — than — chén, c6 thé nang,
ha, gap linh hoat nhu ghé tua.
- M&i phan duogc didu khién bai servo riéng biét, giup thay doi tu thé bénh nhan
nhe nhang, an toan.
- Khung giuvong dugc ché tao bang hop kim nhom va nhua ky thuat ABS, via
bén, nhe, d& thao lép, vira dam bao tinh tham my.
- Thiét ké c6 diém gin cam bién, day dién va mo-dun hop 1y, giam nhiéu va dé
bao tri.
Buéc 2. Lip rap phan cirng va cam bién
- Str dung ORC Control Hub (ESP32-S3) 1am b6 diéu khién trung tam.
- Két ndi dong bo:
+ 5 servo thong minh diéu khién nang dau, ha chan, 1at giuong, khay an, ho
trg v€ sinh vao cac chan S1, S2, S3, S4, S5 twong ung trén Control Hub.
+ 4 dong co DC GA25-370 c6 Encoder diéu khién banh xe Mecanum, gitip
di chuyén da hudng vao cac chan tuong ung E1, E2, M1, M2.
+ Camera AI V2 ESP32-S3, Sound Player, LED RGB, quat mini vao cac
chan twong ung Al, D1, D2, I2C1
- Tich hgp module mé& rong Servo 8 kénh 12C2 dé diéu khién S5.
- Cam bién IMU 6 truc (gia toc + con quay hoi chuyén) gitip robot giit thang bang
va phat hién d6 nghiéng khi nang/ha givong co6 trong Control Hub.
Buwéc 3. Lap trinh diéu khién, tri tué nhan tao (AI) va két néi IoT
* Phan lap trinh diéu khién
- Str dung OhStem App d¢é 1ap trinh khdi 1énh diéu khién céc thiét bi
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Céc chirc ning chinh gém:
+ Piéu khién nang dau, ha chan, 14t giuong.
+ Piéu khién quat, LED RGB, phét nhac.
+ Ty dong dung khi cé canh bao tir Al
* Phan tri tué nhin tao (AI)
- Dit liéu hinh anh duoc thu tir Camera AI V2 (ESP32-S3).
- Huén luyén mo hinh bang Google Teachable Machine, gitip robot:
+ Nhan dién khuon mat nguoi bénh (xac dinh vi tri ném).
+ Phat hién nga hoidc chuyén dong bat thudng.
- Sau huén luyén, mé hinh dugc nap lai vao camera, cho phép xtr Iy doc 1ap ma
khéng can may tinh.
- Camera guri két qua nhan dang vé ORC Control Hub qua UART hoic MQTT,
dé robot phan hdi kip thoi.
- Lap trinh Al nhan dién giong noi

* Phan két noi ToT
- Tich hop giao thice MQTT trén nén OhStem Cloud dé:
+ Gui dir liéu trang thai robot (v1 tri, goc nghiéng, tin hiéu cam bién).
+ Phat canh bao nga, nhiét d6 cao hodc mat két nbi dén dién thoai va dong
hd thong minh.
+ Cho phép nguoi dung diéu khién tir xa cac chirc nang nhu “Nang dau”,
“Ha chan”, “Phat nhac”, “Bat quat”...
+ Hé théng IoT gitp giam sat robot 24/7, luu trit dir liéu hoat déng va gui
thong bao tu dong qua Internet.
- Robot c6 thé hoat dong cuc bo khi mat mang nho kha nang xtr 1y cia ESP32-S3
Buéc 4. Thir nghiém va toi wu
- Kiém tra timg chirc nang riéng: nang dau, ha chan, lat givdng, di chuyén tranh
vat can, phat nhac, canh bdo nga.
- Thir nghiém van hanh ddng thoi cac chire ning dé dam bao khong xung dot.
- Téi vu tdc do servo, d6 nhay cam bién, chu ky truyén MQTT, gitip robot hoat
dong on dinh, muot, tiét kiém nang luong.
- Sau diéu chinh, robot dat hiéu suét cao, Al nhan dién chinh xé4c trén 90%, diéu
khién 6n dinh, sin sang cho trinh dién thuc nghi¢m.
2.5. Két qua du kién
Sau khi hoan thién san phém thur nghiém, nhém hoc sinh du kién Robot
giuong ty hanh da nang img dung tri tué nhan tao (Al), Internet van vat (IoT) va
thi gidc may tinh (Camera Al V2) s€ dat dugc cac chltc nang va gia tri ing dung
sau:
1. Piéu khién linh hoat — twong tac tw nhién
- Robot c6 thé dugc diéu khién bang nhiéu hinh thirc than thién:
+ Giong noi: nguoi bénh ra 1€nh truc tiép nhu “nang dau”, “ha chan”, “bat
”, “phat nhac”.
+ Tay cam (GamePad): cho phép ngudi than hodc y ta diéu khién robot thu
cong khi can.

quat™,
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+ Dién thoai hoac may tinh: két ndi qua [oT dé diéu khién va theo ddi robot
tur xa.
- H¢ thong nhan 1énh phan hdi nhanh, d¢ chinh xac >95%, dam bao nguoi bénh
c6 thé thao tac dé dang ma khong can cham tay.

2. Chiim séc va hd trog sinh hoat théng minh
- Robot ¢6 kha ning nang — ha dau, nang — ha chan, thay ddi tu thé ngdi, nam,
nghiéng linh hoat bang servo thong minh, gitp nguoi bénh thoai mai tranh loét da
- Khay an tu dong va co cAu hd trg vé sinh hoat dong ém ai, chinh xac, giup bénh
nhan giam phu thudc hoan toan vao ngudi cham séc.
- Cac hoat dong dugc tu dong hoda va kiém soét an toan bﬁng cam bién gi161 han
hanh trinh va mach bao vé nguén.

3. Giam sat an toan va canh bzo bing tri tué nhan tao (AI + thi giac
may tinh)
- Camera Al V2 (ESP32-S3) duoc huin luyén bang Google Teachable Machine,
c6 thé nhan dién khudn mit ngudi bénh va phat hién tu thé bat thuong.
- Khi nguoi bénh nga, roi khoi givong, hodc c¢6 chuyén dong nguy hiém, robot sé:

+ Phat am thanh canh bdo qua Sound Player.

+ Gui tin hiéu IoT khéan cép dén dién thoai hodc déng ho thong minh cua
nguoi than va bac si.
- Hé théng hoat dong cuc bg, khong can Internet, dam bao tdc do xur 1y nhanh va
bao mat dir liéu cao.

4. Nhan dang cir chi va hanh vi — khai thac thi giac may tinh nang cao
- Ngoai nhan dién khuén mat, camera Al V2 con dugc huén luyén dé nhan dang
ctr chi tay co ban, giup ngudi bénh giao tiép truc tiép vi robot:

+ Gio tay 1én — Nang dau.

+ Xoe tay — dung cac chuyén dong dang hoat dong.

+ Ha tay — Ha chan.
- Camera Al cling c6 the theo doi chuyen dong khuon mit dé nhan biét khi bénh
nhan quay mat di, cti xuéng hodc nam nghiéng qua 1au, ty dong giri canh bao dén
nguol giam sat.
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Pay 13 budc mé rong tmg dung thi gidc mdy tinh gitp robot hiéu dugc hanh
vi con nguoi, thé hién sy tién bd vuot trdi so véi cac san pham robot thong thuong.

5. Giai tri va hd tro tinh than
- Robot c6 thé phat nhac thu gian, bat dén LED RGB tao anh sang Am va quat
mini dé gitip nguoi bénh thu gidn tinh than.

- Tét ca chuic nang nay déu co thé kich hoat bang giong néi, tao cam gic gan giii
va than thién nhu mdt nguodi ban cham soc thong minh.

6. Két ndi va giam sat qua IoT
- Su dung giao thirc MQTT trén OhStem Cloud, robot c6 thé:

+ Truyén dir liéu trang thai hoat dong (tu thé giudng, goc nang, muc pin, tin hiéu
Servo).

+ Giri canh bao khan cap khi phat hién ngd hodc yéu cau tro gitp.

+ Cho phép diéu khién tir xa qua Internet, ddng thoi hoat dong 6n dinh ngoai tuyén
khi mat mang.

7. Tac ddng va gia tri thue tién
- Pdi véi nguoi bénh: Giap nguoi bénh tu chu hon, giam 1€ thudc, tao cam giac
thoai mai va ty tin trong sinh hoat.

- Pbbi véi nguoil cham soc: Gidm khoi luong cong viéc va ap luc tinh than, dic
biét trong gia dinh c6 nguoi liét hodc bénh nhan can cham séc lau dai.

- Béi v6i x4 hoi va giao duc: M6 hinh mang tinh nhan vin, tng dung cao va tiéu
biéu cho gido duc STEM, gop phan thuc day hoc sinh van dung AI — IoT —
Robotics dé phuc vu con nguoi.

2.6. Tinh sang tao va kha thi cuaa giai phap

a) Tinh sang tao

Giai phap “Robot giuong tu hanh da ning tng dung Al va IoT két hop thi
giac mdy tinh trong chim s6c ngudi bénh bi liét” thé hién nhiéu yéu tb sang tao
noi bat:

1. Tich hop da cong nghé tién tién trong mot san pham duy nhat: Dy an ket
hop hai hoa giita AI — IoT — thi gidc may tinh — diéu khién giong néi — co cu
servo tu dong, tao nén hé théng cham soc thong minh toan dién, ¢ thé vira nhan
dién, phan tich, vira trong tac voi nguoi bénh theo thoi gian thyc.

2. Cai tién rd rét so v6i cac san pham hién c6: Cac giuong bénh thong minh
thuong mai thuong chi c6 chirc ning ning — ha thu cong hodc diéu khién don
gian. Trong khi d6, robot giwong ctia nhém hoc sinh tu di chuyén, nhan dang
khudén mat, phat hién nga, canh bao khan cép va hd tro sinh hoat, mang lai trai
nghiém “cham soc chu dong”.

3. T6i wu hoa thiét bi bang linh kién gido duc STEM gi4 ré: Viéc st dung
camera AI V2 ESP32-S3 két hop Teachable Machine gitp mé hinh AI d& huan
luyén, phu hop diéu kién hoc sinh THCS, nhung van dam bao d6 chinh xac va
kha nang mo rong.

4. Ung dung thi gidc mdy tinh va giong néi dé tao tuong tac tu nhién: Robot
c6 thé nhan dién guong mit — cir chi — tu thé nga va phan hoi bang 4m thanh, anh
sang hodc tin hiéu IoT. Hé thong gitip ngudi bénh cam thiy duoc “giao tiép” nhu
vo1 moOt ngudi cham soéc that.
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5. Thiét ké mang tinh nhan van: Ngoai chtrc ning k¥ thuit, robot con co
ché do phat nhac thu gian, diéu khlen den va quat bang giong néi, gitip giam cang
thang tinh than cho bénh nhan — yéu t6 thuong bi bo qua trong cac san pham cong
nghé cham séc suc khoe.

b) Tinh kha thi

1. Phu hop véi diéu kién hoc sinh va truong hoc pho thong: Tat ca linh kién
déu sin co trong hé sinh thai STEM Viét Nam (OhStem Education), d& lip rap,
an toan va gia thanh thap.

2. Ngon ngit 1ap trinh than thién, dé mé rong: Robot dugc 1ap trinh bang
khéi 1énh OhStem App — phu hop cho hoc sinh THCS, nhung c6 thé nang cap 1én
Python hodc Arduino C cho céc cép hoc cao hon.

3. Thiét ké co khi gon nhe, an toan: Khung giuong dugc chia thanh 3 phan
(dau — than — chan), co thé thao 1ap linh hoat, d& van chuyén va bao tri. Hé thong
pin sac 12V — servo tiét kiém nang lugng gitip hoat dong 1au dai.

4. Kha nang nhan rong va tng dung thuc té: Véi cau hinh linh hoat, robot
c6 thé trién khai trong gia dinh, phong khdm nho hodc trung tdm phuc héi chirc
nang. Déng thoi, mo hinh dé tai tao cho cac du an STEM khac nhu xe tu hanh,
robot y té hodc robot hd tro khan cép.

3. Thue hién: Ché tao va Kiém tra
3.1. Qua trinh ché tao san pham

Sau khi hoan thién ban thiét ké tong thé, nhom hoc sinh di tién hanh ché
tao robot giudng ty hanh da nang theo quy trinh cong nghé gom 4 giai doan chinh:
Giai doan 1. Gia cong va lip rap khung co khi
- Vat liéu sir dung: nhém dinh hinh va nhyua k¥ thuat ABS, bao ddm do nhe, bén,
an toan va dé& thao lap.

- Cu trtic chia thanh ba phan chitc ning (dau — than — chan) ¢6 khop ndi linh hoat,
c6 thé nang — ha — gép nhu ghé tua.
- Hé thong servo bo tri theo chirc ning:

+ Servo 1: nang dau giudng.

+ Servo 2: nang chan givong.

+ Servo 3: lat givong ho trg xoay nguoi.

+ Servo 4: diéu khién tim dém vé sinh.

+ Servo 5: diéu khién khay n tu dong.

- Cum truyén dong di chuyén: gém 2 d6ng co DC c6 encoder gin voi banh xe
Mecanum, cho phep robot di chuyen da huong, quay tai cho.

Giai doan 2. Két noi mach diéu khién va cam bién

- Trung tdm diéu khién: ORC Control Hub (ESP32-S3) duoc dit ¢ giira khung,
dong vai tro “bd nao” cua hé thong.

- Cac md-dun chinh két nbi:

+ Camera Al V2 (ESP32-S3): gin bén tay phai dau givong, huéng vé
khudén mat bénh nhan, ddm nhi¢m nhan di¢n khuén mat — ctr chi — phat hién nga.

+ Cam bién IMU tich hop 6 truc: gitp robot giam sat o nghiéng, bao dam
an toan khi van hanh.

+ Module m¢ rdng Servo 12C: mé rong thém servo khay an
- Ngudn pin Lithium-Ion 12V 2600mAh: cung cip ning luong 6n dinh va an toan.
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Giai doan 3. Lap trinh va tich hop hé théng
- Ngon ngir 1ap trinh: khdi 1énh kéo tha OhStem App than thién v6i hoc sinh THCS
Piéu khién da phuong thirc:
+ Gigng n6i: nhan 1énh nhu “nang dau”, “bat quat”, «
+ Ctr chi tay: diéu khién thong qua camera Al
+ Tay cam GamePad: gitip nguoi than hd tro tir xa.
+ Léap trinh chay tu dong
- Huén luyén mo hinh Al bang Teachable Machine (Google) dé nhan dang hanh
vi ngudi bénh, két ndi truc tiép dén Control Hub qua UART.
- Két ndi IoT: sir dung giao thirc MQTT truyén dit liéu 1én OhStem Cloud, giri
canh bao nga, hodc tin hiéu cép ctru dén dién thoai, déng ho thong minh ctia nguoi
cham soc.
Giai doan 4. Lip dit thiét bi phu tro va hoan thién
- bén LED RGB va quat mini hai bén givdng: bat/tit bang giong noi.
- Loa canh bao: phat tin hi¢u khi phat hién nga hodc c6 yéu cau clru tro, phat nhac
thu gian.
- Hoan thién thim my: ldp khung che, day gon gang, phu 16p nhwra bao vé dé ting
do an toan khi str dung.
3.2. Quy trinh Kiém tra va thir nghiém
Sau khi hoan thién lap rap va lap trinh, nhom tién hanh kiém tra, thir nghiém
va hiéu chinh san pham trong nhiéu diéu kién van hanh khac nhau, nham danh gia
d6 6n dinh, d6 tin cdy va tinh an toan.
a) Kiém tra riéng 1é tirng chirc niing

phat nhac”.

Nhom chirc nang Noi dung kiém tra Két qua dat dwoc

Hoat dong néngz ha, gdp cac | Hoat dong 6n dinh,

Co khi — Servo

khép giuong; kiém tra do €m,
gbc nang to1 da, tai trong

khong rung giat, khong
qua tai

Truyé:n dong di
chuyén

Kiém tra robot di chuyén, quay
dau, dung chinh xac

Robot chay dung huong,
lghéng léch truc, toc do
on dinh

Thi giac may tinh
(Camera AI)

Nhén dang khuon mat va phat
hién nga

D§ chinh xac nhan dang
khuén mat > 90%, phat
hién nga dung 4/5 lan

biéu khién giong
noi

Nhan Iénh co ban: “nang dau”,
“bat nhac”, “goi cuu”

Phén hoi chinh xac 95%,
do tré < 1 gidy

Két ndi IoT
(MQTT)

Guri tin hiéu canh bao dén dién
thoai va dong ho thong minh

Tin hiéu truyén on dinh,
do tré trung binh 1,8-2
gidy

b) Kiém tra hoat dong phdi hop 7
- Robot dugc thtr nghi€ém chay da tac vu: vura di chuyén, vira nang giuong, phat

nhac va bat quat.

- Cac mo-dun hoat dong ,déng bd, khong xung dot tin hiéu hay treo mach.
- Khi m6 phong tinh hudng ngd, camera Al phat hi¢n tirc thi, giri canh bao qua
[oT va phat am thanh bdo dong tai cho.
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Két qua: Hé thdng phdi hop tron tru, dam bao do tin ciy cao trong cac tinh
huéng thuc té.
¢) Kiém tra an toan va do bén
- Robot hoat dong lién tuc trong 3 gid, cac cam bién va dong co khéng qua nhiét.
- Céc khop co khi duge gia ¢b bang vit nhom, d& thao lap va bao tri.
- Hé thong pin sac 12V hoat dong on dinh, dap img ¢ cong suat cho toan bo thiét
bi.
3.3. Két qua do kiém thuec té

Két qua thuc nghiém dugc do va ghi nhan trong nhiéu 1an kiém tra, thé hién
qua bang dudi:

STT | Chitc ning thir nghiém Két qué dat dwoc bo (t;/“)“i‘y
(1]
1 | Nhan I¢nh giong noéi 18{19 I?nh dugc thuc hién 94,7%
chinh xac
o | Dieu khien cu chi qual\yon jono 9/10 1an ding 90%
camera Al
Canh bao nga & gui tin | Thong bdo dén dién thoai
3 A A 100%
hi¢u IoT trong 1,8 giay
Lat giwong, nang — ha dau | Co cau van hanh 6n dinh,
4 NN A 100%
va chan khong 1€ch servo
5 | Phat nhac va ditu khien | by . 455t thi, khong 161 100%
quat, dén
Do tin cay 96,9%

San phém dat do tin 96,9% 1a rat cao, hoat dong 6n dinh — an toan — ding
theo thiét ké, chung minh gia tri tng dung thuc té va tinh nhan rong cao trong
gido duc va cham soc stc khoe cong dong.
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S.Phulge .
Hinh anh thiét ké Robot giwong nam
- Thiét ké Robot trén giay:




- Thiét ké mé hinh 3D trén phin mém Onshape
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-Lép giap khung Robot:
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Lip camera Al, quat, dén, loa, 1ap trinh diéu khién cac thiét bi
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Huén luyén mo hinh va 1ap trinh Al
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Robot giuong da nang
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