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PE®EPAT

Jurmmomuas pabota coiaepkuT 65 crpaHun, 26 wunocTpanui, 8 Tabmwum, 23
HCTOYHUKA, 4 IPUIIOKEHHUS.

Kimrouessie cioBa: ATMEL, MUKPOKOHTPOJIUIEP, ATMEGA, ARDUINO,
XAPAKTEPUCTUKH, TIAPAMETPbBI COCTOAHUA, HWHDPOPMAIINA,
PEAJIBHBIE IAHHBIE, CUCTEMA CBOPA, AIIIl, TEMIIEPATYPA, IIVJIbC,
DJIEKTPUYECKAS AKTUBHOCTH KOXHU, JATUYMK, INUHA, THTEP®EC,
COM TIIOPT, WUM3MEPEHUE, CPEIA PA3PABOTKH, 12C, 1-WIRE,
ITYJIBCOKCUMETPUA, 3JOPOBBE, INIATA ARDUINO MEGA 2560 R3, AVR.

OOBEKTOM HCCIEOBaHUS SIBISIOTCS M3MEPEHUS! XapaKTEPUCTUK, (U3HUECKUX
IPOLECCOB U SIBJICHUM, a UMEHHO HU3MEpeHHe MH(OPMAIMOHHO-EMKUX XapaKTepu-
CTUK COCTOSIHHS YEJIOBEKA.

[IpenmeToM uccaenoOBaHUsS SIBISIETCS amnapaTHO-MPOrpaMMHAsT MHUKPOMIPOIEC-
COpHasi U3MepUTENbHAs cucTeMa Ha 0a3ze MUKpOKOHTposuiepa ATmega.

Ilens paboThl - pa3paboTKa M MOCTPOEHUE HEAOPOTroM, TMOKOW, KOMIAKTHOM,
jgerko moauduuupyeMoil U (QYHKIIMOHATBLHON cHCTeMbl cOopa uHMOpPMAIUU O
cocrosiHuM 4enoBeka, Ha 0Oaze MK ATmega, ¢ BO3MOXHOCTBIO XpaHEHHUS U
JanbHeuel 0opadoTku noaydeHHor nHdopmaiuu ¢ nomoisio [K.

B nannoil aumnioMHOM paboTe McCienoBaHbl BO3MOXXHOCTH U XapaKTEPUCTHUKU,
uMeronerics Ha Kadeape U TpeIoKeHHON JIJIs BBITTOJHEHHS MTPAKTUYECKON 4YacTH,
MakeTHO# miatel Arduino Mega 2560 R3, BbisiBiieHBI €€ OCHOBHBIC MPEUMYIICCTBA.
BriOpanbl 1 n3ydeHsl 4 mapameTpa COCTOSHUSI YeJIOBEKa, CPeAN HUX — TeMIIeparypa,
MyJIbC, HACHIIIEHUSI KUCIOPOJOM KPOBH, AJIEKTpUUECcKash aKTUBHOCTh Koxku. Wccre-
JOBaHbl (PM3MUECKUE OCHOBBI M3MEPEHUS JaHHBIX MapaMeTpPOB, a TAKKE€ OCHOBHBIC
METOJIMKH W YCTPOWCTBA JIJIT U3MEPEHHS BEIOPAHHBIX TapaMeTpoB. B xoe BhIMOIHE-
HUSL JUIUIOMHOM paboThl OBLJIO PEIIEHO PACHIMPUTH CIIOCOOHOCTH JAHHOW CHCTEMBI,
TakKuM 00pa3oM, YTOOBI OHA MOTJa coOupaTh WH(POPMAITHIO U 00 OKPYXKAIOIIEH cpe-
7ie, BeIb U3BECTHO, YTO BHEMIHUE (DaKTOPHI OKA3BIBAIOT HEMTOCPEICTBEHHOE BIUSHUC
Ha COCTOSIHHUE U CaMOYyBCTBHUE uesoBeka. [lomoOpano obopynoBaHue (JaTUUKM) JUIs
U3MEpEHUs BBIOPaHHBIX MMapaMeTPOB COCTOSIHUS U MapaMEeTPOB OKPYKAIOIIEH CPEeIbI.
[Tpoananu3upoBaHbl BOBMOKHOCTH B3aUMOJICHCTBUS BHIOPAHHBIX JTATYUKOB C MAKET-
HOM TuTaToi. Pa3paboran makeTHbIM oOpaszer cucrembl cOopa uHpopmaruu. Paszpa-
6oraHo mporpammHoe obOecrieuenue. [IpoBeaeHa ampoOaius C HCIOJIB30BaAaHUEM
uMeronierocs Ha kadenpe o6opynoBaHusi.



PODEPAT

JpimioMHasi mparia YTpeiMBae 65 crapoHak, 26 umocTpaiblid, 8 Taomin, 23
KpBIHILIBL, 4 HajaTKa.

KmrouaBeis ciaoBel: ATMEL, MIKPAKAHTPAJIEP, ATMEGA, ARDUINO,
XAPAKTAPBICTBIKI, [TAPAMETPbI CTAHY, IHOAPMAILBIS, POAJIBHBIA
JNAIBEHDBIA, CICTOMA 360PYVY, AL,
TOMIIEPATYPA, TIVJIBC, DJIEKTPBIYHASI AKTBIYHACIIb CKVPHI,
JIATYBIK, IIIBIHA, IHTOP®ENC, COM IIOPT, BBIMIPOHHE, ACSPOJJI3E
PA3PABOTKI, I2C, 1-WIRE, IIVJIbCAKCIMETPEI, 3JJAPOYE, ARDUINO
MEGA 2560 R3, AVR.

Ab'ekTam gacnenaBaHHS 3'AVISIONIA BBIMSPIHHS XapaKTapbICTHIK (Di31YHBIX
mparpcay 1 3'iBbl, a MeHaBiTa 1H(apMallpliiHa-EMICTBIX XapaKTapbICTHIK CTaHy
yajaBeka.

[Ipagmeram nacnenaBaHHs 3'dynselia amapaTHa-TparpaMHas MiKpamparac-
nmycTa3zelibHas BbIMsApalibHas cicTdMa Ha 0a3e MikpakaHTposiepa Atmega.

Mbta npartibl — pacnpaiioyka i madyioBa HeJiaparoi, THyTkal, KamIakTHaH, Jérka
Majblpikyemai 1 QyHKUbITHAIbHAN CICTAMBI 300py 1H(QapMalibll a0 CTaHe yanaBeka,
Ha Oaze MK ATmega, 3 MarysiMaciio 3axXOyBaHHS 1 Jajieiliail ampanoyki
aTpbiMaHai iH(apmarpli 3 qanamorai [1K.

VYV nam3eHaii ApIIJIOMHAN TIparmbl JaciielaBaHbl MardbIMacili 1 XapaKTapbICTHIKI,
HasyHal Ha Kadenpsl 1 mpamaHaBaHal [Jii BbIKAHAHHS NPAKThHIYHAW YacTKi,
makeTHail Twiatel Arduino Mega 2560 R3, BbIAyeHBI sie aCHOVHBIS IiepaBari.
Brimydansl 1 BeIBydaHbl 4 mapaMeTphl CTaHy 4YallaBeKa, CAPOJA 1X - TIMIIEparypa,
NMyJbC, HACBIYIHHS  KICIapoJaM KpBIBI, JJCKTPBIYHAS AaKTBIYHACIh  CKYpBHI,
nacieqaBaHbl (Pi31YHBI ACHOBBI BBIMSAPAHHS [aJ3€HBIX IapaMeTpay, a Takcama
ACHOVHBISI METOABIKI 1 MPBUIAABI JIJIT BBIMAPAHHS BBIOpaHBIX mapamerpay. Ilamgac
BBIKAHAHHS JBITUIOMHAN Tpallbl ObUIO BBIpAIllaHa MAaIIBIPHIb 370JIbHACI Jdaa3eHal
CICTAOMBI, TaKIM YblHaM, Ka0 sHa Marja 30ipaips iHdapMaibilo 1 a0 HaBaKOJbLHBIM
acsipon3i, 60 BsOMa, IITO BOHKABbISA (DaKTaphl aka3Barollb HEMACPIIHBI YIUTBIY Ha
CTaH 1 camaaJuyBaHHe yanaBeka. l[lamabpana aOcransiBaHHE MJii BBIMSPIHHSA
BbIOpaHBIX MapaMmeTpay 1 mapaMmeTrpay HaBakoJibHara acspozaass. [IpaananizaBaHbl
MardbIMacilli  y3aeMaJ3esHHS  BBIOpAaHbIX JaTyblkay 3 MaKeTHall  muaTai.
PacnpamaBanbl  mMakeTHel Y30p cicTAMbl  300py iH(papmaiwi. PacnpanaBana
nparpamHae 3abecnsiudHHe. [IpaBen3ena anpabaibis 3 BhIKapbICTAHHEM HasiyHara Ha
kadenpsl abcTaIsIBaHHS.



ABSTRACT

Diplom project: 65 pages, 26 illustrations, 8 tables, 23 sources, 4 applications.
Keywords: ATMEL, MICROCONTROLLER, ATMEGA, ARDUINO,
CHARACTERISTICS, STATE PARAMETERS, INFORMATION, REAL DATA,
ACQUISITION SYSTEM, ADC, TEMPERATURE, PULSE, ELECTRICAL SKIN
ACTIVITY, SENSOR, BUS, INTERFACE, COM PORT, MEASUREMENT,
MEASUREMENT, ENVIRONMENT 1-WIRE, PULSE OXYMETRY, HEALTH,
ARDUINO MEGA 2560 R3 BOARD, AVR.

The object of the study is the measurement of the characteristics of physical
processes and phenomena, namely, the information-intensive characteristics of the
human condition.

The subject of the study is a hardware-software microprocessor measuring system
based on the ATmega microcontroller.

The purpose of the work is the development and construction of an inexpensive,
flexible, compact, easily modified and functional system for collecting information
about the state of a person, based on the ATmega MK, with the ability to store and
further process the information received using a PC.

In this thesis, the capabilities and characteristics of the Arduino Mega 2560 R3
breadboard, which are available at the department and proposed for the practical part,
are explored, and its main advantages are identified. Four parameters of the human
condition were selected and studied, among them - temperature, pulse, blood oxygen
saturation, electrical activity of the skin, the physical basis for measuring these pa-
rameters, as well as the main methods and devices for measuring the selected pa-
rameters were investigated. In the course of the thesis, it was decided to expand the
capabilities of this system so that it could collect information about the environment,
because it is known that external factors have a direct impact on the state and well-
being of a person. Selected equipment for measuring selected parameters and envi-
ronmental parameters. The possibilities of interaction of the selected sensors with the
prototyping board are analyzed. A model sample of the information collection system
has been developed. Software developed. Approbation was carried out using the
equipment available at the department.



