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A. M¢é dau

1. Ly do chon de tai

Hién nay tai nan giao thong dang la mot trong nhitng van dé nghiém trong
nhat & moi quoc gia, va ¢ Viét Nam ciling khong phai mot ngoai 1é. Theo ban an
toan giao thong quoc gia, trong 8 thang dau nam 2017, ca nwdc xay ra 12775 vu
tai nan giao thong lam 5422 nguwoi chét va 10543 nguoi bi thwong. So véi 8
thang dau nam 2016, tai nan giao thong giam 859 vy, giam 318 nguoi chét va
giam 1226 nguoi bi thuwong.

Tai nan giao thong c6 thé bi gay ra bdi nhiéu nguyén nhan nhung theo ban
an toan giao thong quoc gia thong ké nguyén nhan pho bién nhat gay ra tai nan
giao thong 1a do tai x& budn ngu dan t6i nga thiép di trén voling ma Y thitc
khong hé hay biét chiém hon 30% cac vu tai nan giao thong. Viéc nghién citu
tim ra mot thiét bi giip canh bao sém tai x€ c6 hién twgng roi vao giac ngu nhw

thé khi 14i xe 1a mot van dé rat thiét thyc nham lam gidm ty 1€ tai nan giao thong.

2. Muc tiéu nghién citu

- Ché tao thiét bi theo doi nhip tim dé canh bao buon ngu cho tai x€. San
pham dap tng cac yéu cau ki thuat, tién 1gi cho ngudi st dung, nhé gon va dep

mat.
- San pham huéng téi hai doi twgng:
+ Khach hang pho thong (lai xe binh thuong).
+ Lai xe duong truong.
3. Gidi han pham vi va thoi gian nghién citu

- Thiét ké, ché tao thiét bi theo d6i nhip tim dé canh bao sém tinh trang

buo6n ngu cho tai xé.

- Thoi gian nghién ciu: tir 1/8/2017 dén 30/11/2017. Tiép tuc phat trién tw
thang 12/2017 dén thang 2/2018.



4. Phwong phap nghién citu

Phuong phap nghién cttu khoa hoc thyc nghiém:

HIiNH THANH Y TUONG

[

KHAO SAT THUC TE CAC THIET BI PA CO TREN THI TRUONG

PHAC THAO MO HINH

CHE TAO THU

Khong dat

LAP HO SO Ki THUAT

5. Y nghia khoa hoc va Y nghia thyc tién ctia dé tai

- Y nghia khoa hoc: dé tai van dung cac co s& khoa hoc vé gidc ngi con
nguoi, s thay doi cua co thé lién quan dén sy buon nga nhw sy thay doi caa
treong lye co, nhip tim. Tt d6 ma ché tao ra sdn pham phuc vu con ngudi.

- Y nghia thyc tién: deé tai 1a mot thiét bi ho trg cho tai x& 1ai xe 6 t6, tau
hdéa, may bay biét dugc tinh trang sttc khoe co thé cia minh trong qua trinh lam
viéc, tir d6 tranh dugc cac s c6 dang tiéc co thé xay ra.

6. Noi dung nghién citu

- Nghién cttu, tim hiéu moi lién hé giita trang thai buén nga dan t6i nga

thiép di ma khong hé hay biét ctia tai x€ va sy gidm nhip tim.



- Tim hiéu céc thiét bi chong nga gat cho tai xé da c6 trén thi treong.

- Phac thdo m6 hinh theo y tuwéng da co, vé hinh chiéu cac chi tiét, b
phan c6 trong may.

- Thiét ké, ché tao may dwa trén cac ban vé.

- BPwa may vao van hanh thit nghiém va thu thap so6 liéu thyec té.

- Pwa ra cac phuwong an cdi tién, thay thé cac bd phan, chi tiét van hanh
khong ding véi y twdng ban dau da dé ra.

- Hoan thién mday theo phuwong an cai tién va dua vao st dung thi diém.

B. QUA TRINH NGHIEN CUU VA KET QUA PAT PUQC

Chuong 1. Tong quan van de nghién ctitu

Trén thyc té, dé tranh tinh trang buon ngu khi 14i xe, cac tai xé thuong hay
stt dung cac chat kich thich nhw thudc 14, nwéc tang luwc, ché dac, ca phé. Tuy

nhién cac cach nay déu gay nhiéu tac hai hon, nhat la doi véi sttc khoe, hé than

kinh ctia nguoi st dung.

Nudc tang luc Che dac Ca phe



Trén thi truong cling da c6 nhiéu san pham
dwgc san xuat dé danh thitc nguwoi tai xé khi ho buon
ngu nhu thiét bj Anti Sleep Alarm sén xuat tai Taiwan, |
China. Thiét bi deo 6 tai, khi nguwdi tai xé nghiéng dau
tir 15° - 30° vé trwdc, vé sau, sang 2 bén so vai vi tri |

ngoi thang thi thiét bi sé co6 tin hiéu kéu “tit, tit...”.

San pham ctia nhém Nobi team sinh vién truong

dai hoc Bach khoa Ha Noi ché tao thiét bi NSD No

more sleepy Driving nhan dién khuon mat nguoi lai xe

bang camera dwgc gan c6 dinh trén xe.

Thiét bi canh bado bu6n ngu khi 1ai xe
Carcam: nhan biét 1ai xe mét méi, buon ngu
bang quan sat khuén mat va déi mat, hwéng
nhin, vi tri dau caa lai xe. Hé thong canh

bao am thanh bang tiéng viét.

San pham cua tac gia Nguyén Ngoc Dirc dén tir truong THPT Nguyén
Xuan Nguyén tinh Thanh Hoéa ciing st dung mot camera gan trén xe dé nhan

dang diém sang, diém t6i trén anh mat va khuon mat, camera lién két vGi mot

may tir do dva ra tin hiéu canh bao.




Cac san pham trén déu c6 mot diém chung la st dung su thay doi cua
“Truong lyc co” ma thay déi nhanh nhét la &nh mat, khuoén mat dé danh thic
nguwoi tai x€. Tuy nhién c6 nhuwge diém la phan ciéng thiét bi con kha to, cong
kénh, toc do xt li ca phan mém trén phan citng chwa cao. Cac camera chuwa c6
tinh ndang chéng rung nén trong qua trinh di chuyén sé dnh hwdéng dén sy nhan
dién ctia camera vao mat. Cac san pham déu dva trén sy thay doi bén ngoai cta
co thé dé danh thitc, nén sé khong thé tranh khoi bao dong nham cho tai xé khi
diéu kién anh sang, moi treong trong cabin thay doi.

Dé phat trién cac wu diém cua cac san pham da c6 va khac phuc céac
nhuge diém, cling nhuw tim ra dwgc diém méi cta dé tai, bang qua trinh hoc tap
va doc sach, ching em tim ra rang: khi con nguwdi roi vao trang thai buén ngu va
dan tdi nga thiép di ma khong hé hay biét (nga vo thitc trén vo lang), chinh
nguyén nhan nay ma tai nan da xdy ra gay hau qua nghiém trong. Vé co thé sé
c6 hai s thay doi 16n, thi nhat tredng luc co cia co thé sé thay doi, ma thay doi
nhanh nhéat la co mat va co c6; thit hai thinh gidc gidm manh, nhip tim giam.
Chinh vi vay da dat ra cau héi cho ching em, tai sao khong dung nguyén li st
dung sy thay do6i cua nhip tim dé bdo hiéu s6m tinh trang co thé sap roi vao
trang thai ngu thiép di ctia cac tai xé. Néu st dung dugc nguyén li nay thi thiét
bi hoat dong sé khong chiu anh hwdng tir diéu kién moi truong bén ngoai, va

danh thitc sé rat chinh xac phu hop véi tinh trang co thé lic do.



Chuong 2. Qua trinh nghién citu va két qua thu dugc
1. Co sé li thuyét
a) Giac ngu:

- Giac ngu: giup cho té bao than kinh nghi ngoi, h6i phuc chitc nang

- Cac dang ngu:
+ Ngu theo chu ky ngay déem
+ Ngu do gay mé
+ Ngu bénh 1i

+ Ngu do thoi mién

- Néu mat nga 3 - 4 ngay thi khong thé chéng dwoc con buén ngu trir
treong hop co kich thich gay dau. Mat ngu 4 - 5 ngay thi hoat dong than kinh bi
suy giam, mét madi, dé nham lan, sai s6t. Do vay, néu con ngudi roi vao trang
thai nay thi rat dé bi chim vao gidc nga nhanh chéng. Liic nay con ngudi nén

duoc nghi ngoi, tranh lam viéc.



- Céc giai doan cua giac ngu:

100% Sleep Cycle
Stage 1 Stage 2 Stage 2 ge 3 Stage 5

@ 4-5% § 45-55% @ 4+6% & 12-15% & 20-25%

Light sleep. Breathing Deep sleep Very deep Rapid aye

uscle pattarn and ba gl ns. sleap. movemaaint.

activity slows heart rate Brain begins Rhythmic Brainwaves
down. slows, Slight to generate breathing. speed up and

Ocoasional decreasa n slow delta Limited muscla draaming

muscla WaVES. acthidty. Brain OCEUrS.

twiteching. temperaturs. produces delta | Muscles relax
[ — mn WAVES. Irlld heart rate

+ Giai doan 1 (stage 1): Thiu thiu ngu, treong lyc co gidm, co mat va co
co thay do6i nhiéu nhat.
+ Giai doan 2 (stage 2): Ngu chua say, nhip thd, nhip tim gidm, than

nhiét giam.



+ Giai doan 3 (stage 3): Ngu say, ndo bat dau xuat hién séng delta.

+ Giai doan 4 (stage 4): Ngu rat say, nhip tim cham, co dudi hoan toan,
nao bo song delta wu thé.

+ Giai doan 5 (stage 5): Ngu nhanh (REM-rapid eye movement) chuyén
dong nhanh ctia mat, xuat hién gidc mag, nao bo xuat hién séng beta. Mot s6 co

c6 thé hoat dong, nhip tim, nhip thd tang va khong sau.



- Chu ki ctia gidc ngu: kéo dai tir 90 — 120 phit

_Tima, hrs
Awake

REM

Stage 1

Stage 2

Stage 3

Stage 4

+ O chu ki ngt dau tién, gidc ngti con ngudi trdi qua da 5 giai doan.

+ Tt chu ki ngu thit hai tré di, thoi gian gidc nga & giai doan ngu rat sau
da giam va khong con & chu ki th 3, thit 4...

+ Thoi gian gidc ngh & giai doan 1 (stage 1) chiém tir 4 - 5% chu ki cta
gidc ngu. Néu mat ngu tr 3 - 4 ngay thi khéng thé chéng duwgc con buén ngu va
giac ngu ¢ giai doan 1 (stage 1) rat ngan va hau nhw 1ap tiéc chuyén sang giai

doan 2 (stage 2) va chi c6 thé danh thitc bang kich thich gay dau.

b) Nhip tim

- Theo tai liéu chuyén sinh hoc THPT SINH Lf HOC PONG VAT nha
xuat ban gido duc do thay Lé Binh Tuén (chu bién) va thay Bang Tran Phu viét:
“Moi chu ki tim nguoi kéo dai 0,8 gidy nén c6 khoang 70 — 75 chu ki tim trong
mot phit, nghia la nhip tim la 70 — 75 lan/phat. Lic nga nhip tim gidam 20% so
voi luc thue.”

- Theo tai liéu Giai phau nguwai nha xuat ban y hoc nam 2016 do PGS.TS
Hoang Van Cuc; PGS.TS Nguyén Van Huy viét: “Nhip tim binh thwdng con
ngwoi dao dong tir 70 — 80 nhip/phut. Khi gang sitc, hoi hop nhip tim sé tang va
giam khi dvge nghi ngoi, thu gian”.

NHOM TUOI | GIA TRI BINH THUONG CUA NHIP TIM
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(Pon vi: nhip/phut)

Tré so sinh 120 - 160
Tré con 80 —-100
Nguoi l6n 60 —-100

- Theo Vander’s Human Physiology - The Mechanisms of Body Function
xuat ban nam 2015: Khi co thé tha long, thw gian, di vao gidc ngu thi nhip tim sé

giam xudng.

- Bai viét “RHYTHMICITY OF HUMAN VITAL SIGNS” trén trang

Web www.circadian.org/vital.html viét:

If physical exertion is avoided, the daily rhythm of heart rate is robust even under ambulatory
conditions. As a matter of fact, ambulatory conditions enhance the rhythmicity because of the
absence of physical activity during sleep time and the presence of activity during the wakefulness

hours.

The figure on the right shows the values of heart rate of an adult sedentary male averaged over
seven consecutive days. Heart rate is clearly lower during the sleep hours than during the awake
hours. The mean heart rate for this patient was 69 bpm, with lows at 55 bpm and highs at 83 bpm.

Heart Rate

85

B0 4

75 9

70 4

85 4

Heart Rate (bpm)

60 4

55 1

Hﬁf""’

50

2]

12
Time of Day

T T T

18 18 21 24
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+ D06 thi hinh trén la do thi sw thay doi cua nhip tim theo thdi gian trong
ngay. Bai viét dwgc thuwe nghiém trén mot nguwoi dan 6ng trwdng thanh trong 7
ngay lién tiép. O hinh chi nhat mau xdm & trén 1a nhip tim lic di ngg, con lai 1a
luc tinh tao.

+ Do thi cho thay sy chénh 1éch vé nhip tim lic nga thap hon lic tinh tdo.
Gia tri nhip tim trung binh la 69 nhip/phut, mitc thap la 55 nhip/phtit, mitc cao la
83 nhip/phut.

+ Nguwong nhip tim thap nhat ma co thé van con tinh tdo khoang 69 -70

nhip/phuit.

- Bai viét Spring Forward, Fall Back — should you watch out tomorrow
morning? Trén trang web http://scienceblogs.com/clock/2008/11/02/spring-
forward-fall-back-shoul/ nghién cttu dong ho sinh hoc cta con nguwdi, cu thé sy
thay d6i nhip tim, huyét ap ctia con ngudi theo thoi gian.

+ Do thi HR (mau doé) la d6 thi nhip tim thay do6i theo thoi gian trong

ngay.

140

120 —

100 — EBP imm Hg)

&0 —:Xj ’__HH lbesatsimin)
o 5

20— Flazma

Adranaling {pgirnl)
40 — Flazma
Meradranaline (pgfrl)
20 —

0

| PR T ) OO T PR (e ety o]
124M 22H 484 E2M 9AM 10AM 12FM 2PM 4PM SPM BPH 10PM 128M

TIME (h)
BP- blood preasure, HR- heart rate.
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+ Khi ngu nhip tim dao dong tir 69 - 70 gidm xudng 39 nhip/phtit,

lic thitc nhip tim tang tir 70 c6 thé dat t6i gan 100 nhip/phuit.

2. Co s6 thyc nghiém

Ching em da st dung thiét bi do nhip tim va nong

do oxy trong mau LANAFORM S1 khao sat do dac nhip

tim binh thwong va nhip tim lic nghi ngoi, thu gian, vao

gidc ngu nhe cta hon 50 ngwoi trudng thanh khong co

bénh 1y vé tim mach trén 18 tudi, chia ra gi6i tinh, nghé nghiép trén dia ban

Lang Son.
Bang 1: Do tudi tir 18 dén 30.
STT Ho tén Gioi Nghé Nhip tim Nhip tim | Nhip tim | % nhip
tinh | nghiép (trang thai trung khi vao | tim chénh
binh thuwong) binh giac nga léch
nhe
1 D6 Quang Bach Nam | Hoc sinh | 94, 90, 89, 87,
89,8 78 113 %
89
2 Than btrc Hai Nam | Hocsinh | 85, 848,180 ,78, 31 73 19.9 %
3 Phan Minh Vi Nam | Hocsinh | 93, 84é fO, 78, 83.6 74 1115 %
4 Bé Huong Nir Hoc sinh | 84, 82é§0, 81, 87 74 19,75 %
5 Nguyén Ngoc Tram | N& Hoc sinh | 78, 79%675, 72, 76 69 19,21 %
6 Lam Quynh Trang N Hoc sinh 102, 99, 92, 94,4 36 19 %
88, 91

7 Bui Thi Hoai | N@ Hoc sinh 80, 72, 68, 72, - o 10979

Phuong 69 o0
8 Nguyen Thanh An Nam | Hoc sinh ;i), 73,72, 71, 724 64 11,6 %
9 Nguyén Hoai | Nt Hoc sinh

o,

Thuong 2471, 65, 67, 66, 65,8 58 111,85 %
10 Hoang Nhat Hoa Nir Hoc sinh 28, 59, 59,62, 59.8 51 114,7 %
11 Tran Phuong Anh N Hoc sinh g;l, 85, 83, 82, 83.4 75 110,07 %
12 Lé Trudng | Nam | Hoc sinh | 78,82,75,72,7 76 68 110,53%

13



Phong 3

13 Nguyen Quang Nam | Hoc sinh 78,84,21,82,8 81,6 71 113%

14 | Nguyén Trung Buc | Nam | Hoc sinh 69,68,?4,68,6 66.8 60 110,18%

15 Lé Quynh Anh N Hoc sinh 85,99,51)2,88,9 91 80 112,08%

16 | Vi Thi Hoai Nt | Hoc sinh 75,72,85,71,6 70,4 62 111,93%

17 | Nguyén Thu Trang | Nit | Hocsinh | 80, 82{325, 82, 82.6 73 111,6 %

18 | Nguyén Thuy Cham | Nt | Hocsinh | 76, 78%59, 79, 78 70 110,26 %

19 | Nguyén Tudn Minh | Nam | Lai xe 23,79,80,77, 78 69 11,5 %

20 | Pao Kim Chung Nt | Laixe f;g, 75,78, 79, 78,2 68 113,04%

21 | Vi Quang Trung Nam | Lai xe gi, 97, 96, 95, 96,2 86 110,6 %

22 | Nguyen Trong Tap | Nam | Lai xe 33’8705’ 78, 78,4 68 113,26%

23 | Nguyén Birc Trong | Nam | Lai xe 84, 83, 82, o
80.82 82.2 72 112,4 %

24 | Pinh Quang Huy Nam | Lai xe 92,90, 88, 87, 77 113,67%
89 89,2

25 Nguyén Anh Minh | Nam | Lai xe 55, 54, 54, 56, 47 114,85%
57 55,2

26 | Nguyén Bao Phong | Nam | Lai xe 63, 65, 65, 66, 55 114,86%
64 64,6

27 | Néng Vin Biic Nam | Lai xe 74,76, 75, 74, 63 115,77%
75 74,8

28 | Lwong Nhu Ngoc Nt | Lai xe 81,82,79,81, 71 111,9%
80 80,6

29 | Tran Thuy Nhung Nir | Lai xe 76, 76, 78, 77, 68 111,68 %
78 77

30 Nguyen Van Tuan Nam | Lai xe 84, 83, 81, 82, 70 114,63%
80 82

Béng 2: D6 tudi tr 31 dén 55.
STT Ho tén Gioi Nghé Nhip tim Nhip tim | Nhip tim | % nhip
tinh | nghiép (trang thai trung khi vao | tim chénh
binh thuwong) binh giac ngu léch
nhe

1 Ta Duy Quang Nam | Lai xe 361;’ 79,79, 74, 77.8 68 112,59 %

2 Tran Trung Hiéu Nam | Lai xe gé, 53, 56, 55, 54,4 47 113,6 %

3 Nguyén Van Anh Nam | Lai xe 76,77,77,78, 77 69 110,38 %
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77

4 | Dao Nhat Linh Nt |Canbd |90,88,92, 90,8 - 1152 %
93,91
5 Tran Tudn Bic Nam | Lai xe 77, 79%676, 72, 76 65 1145 %
6 Vi Diéu Linh Nw Cén bo 68, 666769’ 66, 67.2 57 115,17 %
7 Pham Lé Minh Nam | Can bo 81, 77é180, 80, 79.8 71 111,02 %
8 Nguyén Hai Dwong | Nam | Can bo ;g, 74,72, 71, 72.4 65 110,22 %
9 | Ngb Thao Van Nt | Canbd ;g 77,76,76, | 264 68 110,99 %
10 Phan Lan Huong N Can bo gg, 69, 70, 68, 69,2 59 114,74 %
11 Nguyén Cong Manh | Nam | Can bo gg, 85, 83, 82, 82.8 74 110,63 %
12 | bang Minh | Nam | Can bd 76.75,79.75,7 6 68 111029
Hoang 8 ’ o
13 Nguyén Hitu Viét Nam | Can bd 78,85,23,82,8 82,2 71 113,6%
14 | Phung Huéng Nam | Can bo 69,70,(154,68,7 68.4 €0 112,28%
15 | La Thu Thao N |Canbd | 74, 76% gs, 77, 76 66 113.15%
16 Hia Duy Manh Nam | Can bd 75,72,;3,71,6 79 61 115,27%
17 | Nguyén ThiLidu | N& |Canbd | 85, 84é 385, 82, g3g 7 114,08 %
18 ?fgen phuong | NI Can0O 1 g9, Gl IEE ¥ 79 | 1154%
19 | Nguyén Viét Chinh | N& | Can b0 52,79,80,77, 77.2 68 111,92 %
20 | Vi Thuy Cham Nit | Canbd gg, 82, 85,79, 81,2 70 113,8%
21 Chu Tuédn Lam Nam | Can bd ;g, 76, 80, 82, 79.8 68 115%

Két luan:

- Khi co thé con ngudi roi vao giac nga nhe, nhip tim gidm so véi mic

binh thwong. Néu dé co thé tiép tuc ngu thi nhip tim sé gidm tiép.

- Mttc chénh léch nhip tim dao dong tir 10% trao 1én.
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Chuong 3. Két qua nghién citu

1. Y twong thiét ké moé hinh

- Thiét bi deo trén c6 tay tich hgp "cdm bién nhip tim" dé do lién tuc nhip
tim ctia nguoi tai xé. Trong tredng hop ngwoi tai xé khong duwgc ngu trong thoi
gian dai, mét mai, c6 hién twgng roi vao giac ngi nhanh chéng, nhip tim giam
(dap cham lai).

- "Céam bién nhip tim" phat hién nhip tim gidm so v&i nhip tim tiéu chuan
(1a nhip tim ltc tinh tdo), néu gidm t* 9% trd 1én thi thiét bi sé bao dong bang
am thanh, anh sang va do rung.

- C6 nut diéu chinh tang, gidm nhip tim tiéu chuan dé phu hgp sat hon véi
tng nguwoi.

- C6 nut ghi nhé hodc x6a nhip tim tiéu chuan & muc set up.

2. Linh kién sit dung

CAM BIEN NHIP TIM MAN OLED MOTOR RUNG COI LOA
VCe
GND GND
Bt — Cd — [} Ch 4]
Res  JRes L 1 —[__ ) motor [ 2 [
ael &l : You el : £ I 2
ada sl 3 sia i - m - Im
GND GND
JF4 114
ARDUINO PROMINI NUT BAM
Cl 3
aub ] I ] sW1
ple 2 —13 iz '-E-D’
JR— | RN} W
—4 | Y W2
JR— Hotor 5 EALES
I ﬁ ﬁ Elll?i IlC
Yoo — 7 mode 7 ki
] g 1 3 X SW3 I
— 10 — e L g
ti.\'l)-lli i} —_— 1 SW
| — 12 — 12
W v

2.1. Cam bién nhip tim

Module tich hgp Cam bién MAX30100 ctia hang Maxim, c6 kha nang do
dwgc néng dé Oxy trong mau va nhip tim. P6 la mdt cdm bién quang hoc, n6
phat ra hai budc séng anh sang tir hai déen LED - m6t LED do va mot LED hong

ngoai - sau dé do suw hap thu cta xung huyét (pulsing blood) bang céach thu tin
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hiéu thong qua mot bé cam bién anh sang (photodetector). Sy két hgp mau LED

dac biét nay dwoc t6i wu hoa dé doc dit liéu ¢ dau ngoén tay.

Cam bién nhip tim va Oxy trong mau MAX30100 duwgc ¢ng dung nhiéu
trong linh vic y sinh, cdm bién st dung phwong phap do quang pho bién hién
nay, voi thiét ké va chat liéu mat do tir chinh hang Maxim cho do chinh xac va
do bén cao, do nhiéu thap. Ngoai ra, cdm bién st dung giao tiép I2C rat dé tiép

can vdi Arduino.

. '.--_;h P *.-.1--':.';.
i

T - =

“HAX30100
= = &

Cau tao:

Gom 2 thanh phan la mot dau phat quang la béng hong ngoai (buéc song

609nm), va mot quang trd nhay véi buwdc séng anh sang ma dau phat phat ra.

Nguyén ly hoat dong:

Khi ap chat mat cdm bién vao da, noi c6 mach mau chay (thwong la ap
vao tai, dau ngon tay,... dé€ dé kep) dau phat sé phat ra anh sang di vao trong da.
Dong anh sang do sé bi khuéch tan ra xung quanh, va mot phan di t6i quang trd
dat gan dau phat. Do bi ép vao nén lwvgng méau & phan cam bién sé thay doi, cu
thé khi khong c6 ap lyc do tim dap, méau sé don ra xung quanh, lwgng anh sang
tir dau phat sé vé dau thu nhiéu hon so v6i khi tim dap, mau chdy qua noi co
cam bién ap vao.

Su thay doi 1a rat nho, nén phan cdm nhan anh sang (quang tré) thuwong
c6 mach IC dé khuéch dai tin hiéu thay doi nay, dwa vé cac mach loc, d8m hoac
cac mach ADC dé tinh toan ra nhip tim.

Tin hiéu dau ra la tin hiéu analog, dao dong theo cac mach dap cua tim.

Pac diém chinh
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https://wiki.chipfc.com/index.php?title=T%E1%BA%ADp_tin:Module-cam-bien-nhip-tim-va-oxy-trong-mau-max30100-top.jpg%00%E5%A1%B9%EF%92%81%E1%B4%BB%E4%A1%BF%E2%B2%AF%E5%B6%82%E8%97%84%E6%8C%A7%00%00%EA%AE%A5
https://wiki.chipfc.com/index.php?title=T%E1%BA%ADp_tin:Module-cam-bien-nhip-tim-va-oxy-trong-mau-max30100-pinout.png%00%E5%A1%B9%EF%92%81%E1%B4%BB%E4%A1%BF%E2%B2%AF%E5%B6%82%E8%97%84%E6%8C%A7%00%00%EA%AE%A5

- Tich hgp IC MAX30100 ctia Maxim, day chinh la bd cam bién quang
hoc gom hai LED, dugc t6i wu va giam nhiéu.

- St dung nguyén ly do su hap thu quang hoc cia mau.

- Toc do lay mau va trang thai LED c6 thé lap trinh dwgc phuc vu cho

muc dich tiét kiém nang lvgng.
- Giao tiép thong qua két noi 12C.

- Siéu tiét kiém nang lwong, gidp tang tudi tho pin cho cac ¢ng dung deo
tay.

- Giai phap tich hgp do nhip tim va oxy trong mau trong cung mot thiét

bi.
Thong s6 k¥ thuat
- IC: MAX30100
- bién ap hoat dong: 1.8 - 5.5 VDC (khuyén dung 5V)

- Giao tiép I2C, mirc TTL

- Kich thwdce: 19 x 14 x 3 (mm) :;: !
SDA -

- Khai lvgng: 5g INT -
IRD -
RD -
GND -

MO0 ta cac chan két noi

s
8
g

™
L 1
L
s
w
L 3
L2

Tai liéu dwgc chia sé bdi Website VnTeach.Com

https://www.vnteach.com
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https://wiki.chipfc.com/index.php?title=T%E1%BA%ADp_tin:Module-cam-bien-nhip-tim-va-oxy-trong-mau-max30100-connect-arduino.png%00%E5%A1%B9%EF%92%81%E1%B4%BB%E4%A1%BF%E2%B2%AF%E5%B6%82%E8%97%84%E6%8C%A7%00%00%EA%AE%A5

Thit tv chan Ky hiéu  Loai Mo ta

1 VIN Power Nguon cap 1.8V - 5.5V (khuyén dung 5V)
2 SCL Input I2C SCL

3 SDA I/O [12C SDA

4 INT Output Chan INT caa MAX30100

5 IRD Chan IR_DRYV cua MAX30100

6 RD Chan R_DRYV cia MAX30100

7 GND Power Dién ap dat OV

- St dung v6i Arduino: Két néi co ban giita module MAX30100 va
Arduino nhu hinh bén dwégi. Cha y 1a can mac 2 dién trg 4.7KQ kéo 1én cho hai
duwong SCL va SDA cua 12C.

\chipFC)
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https://wiki.chipfc.com/index.php?title=T%E1%BA%ADp_tin:Module-cam-bien-nhip-tim-va-oxy-trong-mau-max30100-connect-arduino.png%00%E5%A1%B9%EF%92%81%E1%B4%BB%E4%A1%BF%E2%B2%AF%E5%B6%82%E8%97%84%E6%8C%A7%00%00%EA%AE%A5

2.2, Arduino pro mini
Arduino Pro Mini la board c6 kich thwdc cue

ky nhé gon, gia thanh ré nhat trong cac loai Board
Arduino hién nay, véi viéc thu nho va tach phan nap

la Board USB to serial UART ra khoi board lam cho

board thuc sy tré nén phu hgp cho cac tng dung nho

va khong can phai phi tién cho phan mach nap nhw
board Arduino Nano, ching ta cé thé thoa thich st tRe.vn
dung board Arduino Pro Mini dé lam cac project mini ma khong sg ton kém qua
nhiéu chi phi so v6i Arduino Uno R3.

Thong so ki thuat:

- ATmega328-AU;

- Ngudn vao dé nghi: 6-9V

- Dong t6i da chan 5V : 500mA

- Dong t6i da chan 3.3V : 50mA

- Dong t6i da chan I/0 : 40mA

- 14 chan Digital I/O (6 chan PWM)
- 8 chan Analog Inputs

- 32k Flash Memory

- 16Mhz Clock Speed
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http://tae.vn/arduino-pro-mini-v3-5192986.html
http://tae.vn/mach-nap-arduino-usb-to-serial-uart-dung-ftdi-s-ft232r-chip-5259827.html
http://tae.vn/arduino-pro-mini-v3-5192986.html

2.3. Hé thong nut tang, giam Button

- Hé thong nat tang, giam Button dé diéu chinh nhip tim tiéu chuan: kich

thuwéc 6mm. Niit tdng, gidm nhip
tim tiéu chuan
BUTTOMN
Wil
PR
Ti‘iﬁ
LS
anm __.5 : i" GaD
CRLANE

2.4. Man hinh OLED

- Dung dé hién thi nhip tim tiéu chuan va nhip tim hién tai.

LCD 16x2

LEDI  LOD 16a2A

+5 -
3=V & J-
VEI ;
b= [V

D 1||— OV wawws g oo pimemame K

-4 dl

bll’l\'ﬂ

2.5. Hé thong loa, dén, bo rung
- Hé thong danh thitc 1ai xe gom loa, dén, bd rung

(stt dung mo to nho).

YR
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3. Cac budc ché tao

Buéc 1: Thiét ké so do nguyén ly va lam mach.
Buéc 2: Lap trinh Code va tht nghiém.

Buéc 3: Do dac, thiét ké vo hop va in 3D.
Buéc 4: Thit nghiém thiét bi

Buwéc 5: Hoan thién san pham

3.1. Thiét ké so do nguyeén ly

|

Nut tdng giam

Man
hinh

000000000000000
000000000000000]9

10000000000000000]

- Nguo6n vao nudi mach: st dung pin 3,7V

- Dac cam cam bién nhip tim: ti€p ndi cam bién nhip tim v&i vi mach.

- Nt tang, gidm nhip tim tiéu chuan: nguwdi dung cé thé thiét 1ap nhip tim

hién tai cia minh.

- Chip IC ARDUINO NANO: mach chinh dé thiét bi hoat dong, két noi

cam bién nhip tim véi bo phan chuéng, dén, bo rung.

- Man hinh OLED d¢ hién thi nhip tim hién tai.
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3.2. Lap trinh code cho bo mach Arduino

Moi truong 1ap trinh Arduino IDE c6 thé chay

click here to enable/disable the
Serial Monitor

trén ba nén tang pho bién nhat hién nay la Windows,
Macintosh OSX va Linux. Do ¢6 tinh chat nguon

ma nén moi treong 1ap trinh nay hoan toan mién phi

va c6 thé md rong thém badi ngudi dung cé kinh

nghiém.

Ngoén ngtt 1ap trinh c6 thé dugc md rong

thong qua cac thu vién C++. Va do ngon ngtt 1a
&4 ) v & st idp Giao dién lap trinh arduino IDE
trinh nay dya trén nén tang ngon ngitr C cia AVR nén ngudi dung hoan toan co6
thé nhing thém code viét bang AVR C vao chwong trinh néu mudn.
3.3. Ban vé san pham

- Céc chi tiét trén sdn pham

2 nut tang, giam nhip

Nong do oxi
trong mau Cam bién
nhip tim
"N Céng sac pin
| N A
!f / Nt on/off ™~
Nhip tim hién
tai
- Tinh nang thiét bi:

+ Do nhip tim lién tuc.
+ Thoi lwgng pin 18h lién tuc.
+ Canh bao nguoi dung khi buén ngi bang am thanh.
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+ Kich thuéc: rong 3 cm x dai 4 cm x cao 2 cm

4. Céach si dung thiét bj 2 Nit ting, giam NTTC

- Peo thiét bi trén tay. Bat nguon on/off.

- Do nhip tim hién tai dé l1ay nhip tim tiéu

Nguon on/off

chuan (NTTC).

- Lai xe.

Cam bién nhip tim

5. Kiém dinh do chinh xac cua thiét bi

- So sanh két qua do nhip tim cta thiét bi va
may LANAFORM S1 trén 50 hoc sinh truong
THPT chuyén Chu Van An Lang Son va mot s6 tai
x€ thay rang do sai khac cta 2 thiét bi nay khong
dang ke.

Hinh bén la két qua do nhip tim cua thiét bi va

may LANAFORM S1 trén cung mét ngwoi dugc so
do nhip tim nhuv sau:
+ May LANAFORM S1: 76 Bpm
+ Thiét bi theo d6i nhip tim dé canh bao bu6n nga: 77 Bpm
- Kiém tra vi tri trén co thé dé do nhip tim t6t nhat: dé la vi tri nén c6 nhiéu

dau day than kinh, do vay nén chon & ngoén tay hodc co tay.

Hinh anh hoc sinh lam thi nghiém dé kiém tra ngay 21/11/2017
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- Thit nghiém trén tai xé 14ai xe dé danh gia do giam nhip tim dén 9% da

phu hop v6i nguoi st dung chwa?

Hinh anh hgc sinh va chi Pinh Quang Huy thit nghiém ngay 27/11/2017 tit Ha Ngi vé
Lang Son tiv 20h dén 22h30

- Thir nghiém trén tai xé taxi Lang Son: anh Nguyén Trong Tap ngay
2/2/2017 ti 23h dén 1h.
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- Nhan xét danh gia sau qua trinh thit nghiém:

+ Qua trinh thit nghiém duwgc khao sat trén 30 tai x€ lai xe vé mic gidm
nhip tim dén 9% dé danh thitc kha phu hop.

+ Trong qua trinh thit nghiém chii Binh Quang Huy va anh Nguyén Trong
Tap, trong thoi gian 14i xe ho doi ltic c6 roi vao trang thai buén nga nhung nhip

tim chua gidm dén 9%, y thitc ho van kiém soat dugc nén khong gay su co.
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C. Két luan

1. Uu diém

- San pham ap dung thanh tyu nghién citu vé nhip sinh hoc va mach cam
bién trong dién tir dé giai quyét van dé tai nan khi tham gia giao thong.

- Con s6 giam 9% khé phu hgp vGi nhiéu nguai.

- Danh thic tai x€ bang am thanh kha hiéu qua.

- Thiét bi c6 thé deo trén co tay ngwoi tai xé.

- Cé nit ghi nhd/xéa nhip tim tiéu chuan & muc setup.

- Pin 3,7 V ¢6 thé sac hoac thay méi

- C6 theé cai tién thiét bi c6 thém tinh nang theo ddi va canh bao cho ngudi

bi dot quy.

- C6 thé san xuat thiét bi dwdi dang chiéc nhan deo & ngoén tay.

- Gia thanh san xuat dai tra: 192000D.

2. Nhuoc diém

+ Mau ma san pham chuwra thire sw nhé gon, dep mat.

+ Chat Iwgng con cam bién nhip tim chwa dwgc nhi mong mudn.

3. Hwdong phat trién

- Cai tién kich thwdc thiét bi nho gon hon va dep mat.

- Phéi hgp véi cac co quan chuyén nganh nhuw bénh vién, cong ty Honda
Viét Nam dé kiém nghiém thiét bi bang cac phwong phap hién dai hon. Trong
qua trinh nghién cttu ching em con thdy ngoai méi quan hé giita nhip tim va
trang thai co thé thi yéu td6 nong do oxy trong mau ciling giam khi con nguoi roi
vao trang thai buén ngu, day cling la hwéng nghién citu phat trién dé tai cda

chung em.
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Phu luc

Gia thanh san suat mgt san pham

STT Tén thiét bi So lwgng Pon gia Tong

1 Cam bién nhip | 1 150,000 VND | 150,000 VND
tim

2 Man hinh oled | 1 50,000 VND | 50,000 VND

3 Chip arduino | 1 75,000 VND | 75,000 VND
nano

4 Mach in 1 250,000 VND | 250,000 VND

5 Ngudn 1 130,000 VND | 130,000 VND

TONG 655,000 VND

- Gia thanh san xuat 100 san pham: tir 100000 dén 200000 dong.
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