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ABSTRACT 

One iof ithe iimportant  iand ivital iroles iin ia  icountry’s  

idefense iis iplayed  iby ithe iarmy  isoldiers. iEvery  iyear 

iSoldiers iget istrayed  ior iinjured  iand iit iis itime iconsuming 

ito ido isearch  iand irescue  ioperations. iIn ithis iproject, 

i present ia iWSN-based i environmental iand ihealth 

imonitoring  iapproach  iin iwhich  isensor idata iis iprocessed  

iusing  irobust iand istable ialgorithm  iimplemented  iin  

icontroller.  iThese iprocessed  idata iare ithen  isent ito  ithe  

ibase istation  ivia ilow-cost, ilowpower  iand isecure 

icommunication ilinks iprovided  iby ia iIOT inetwork 

iinfrastructure  iinstead  iof icellular inetworks, isince, ithey  

iare ieither iabsent ior idoesn’t iallow idata itransmission  iin  

iwarzone ior iremote iareas.  iWe  ifocus ion imonitoring 

ienvironmental ifactors isuch  ias itemperature, ihumidity, 

iair iquality; iphysical ifactors isuch ias imotion,  igeographic 

ilocation  iand ihealth iparameters ilike iblood  ioxygen 

ilevel, ibody itemperature.  iMoreover, icamera iare iused  ito  

imonitor  iany iundesirable  isituation  iof isoldier. iThe iaim  

iof ithe isystem iis ito ireduce  ithe iresponse itime ifor iany  

iemergencies iwith ithe iuse iof iembedded  isystem iand 

iWBASN, iwhile ibeing  ipower  iefficient. 

I.INTRODUCTION 

The ination’s isecurity  iis  imonitored  iand i kept 

iby iarmy, inavy  iand iair-force.  iThere iare imany  iconcerns 

iregarding  ithe isafety  iof  ithe isoldier. iSoldiers iin  

ibattlefield  ioften  ilose itheir ilives idue ito ilack  iof 

iconnectivity,  iit iis ivery  ivital ifor ithe iarmy  ibase istation ito  

iknown  ithe ilocation  ias iwell ias ihealth istatus iof iall  

isoldiers. iTo iavoid ilife-threatening  isituations, iit iis  

ihelpful ito icontinuously  imonitor  isoldiers isuffering 

ifrom  iharsh  iconditions.  iThe  iWireless iSensor iNetwork  

i(WSN) iplays ia icrucial irole iin ihealth imonitoring,  isince iit 

ienables ius ito iconnect isensors ito icollect isoldiers' ihealth  

iand ienvironmental idata iand  iprocess iit ito iprevent icritical 

ievents. iMajor iresearch  iis ibeing  idone iby isome iof i the 

iworld’s ilargest imilitaries ilike iRussian iand iU.S. iArmy  

ito ibuild iwearable iembedded idevice iwhich  icould 

imonitor  ithe iphysical iand  ienvironmental  ifactors iof 

isoldiers, ilike iin iTALOS  iExoskeleton  i(Tactical iAssault  

iLight iOperator iSuit) iproject  i which  i involves i 56 

i corporations,  i 16 i governments 

agencies, i13 iuniversities,  iand i10 inational i laboratory 

ifor iresearch  iand idevelopment ipurpose i[1]. iIn-depth 

ianalysis iregarding  ismart iwearable iclothing  ihas ibeen 

iprovided  iby iScataglini iet ial. i[2], iabout ithe iapplication  

iand iimportance  iof ismart iwearable iclothing  iin ithe 

iArmy. iA icomprehensive  isurvey  ihas ibeen  iprovided  iby 

iIslam iet  ial. i[3] iwhich  iprovides iinformation  iregarding 

ithe iimpact iof iIoT i on i e-health  i monitoring,  i monitored 

i parameters i and 

provided  iservices. iExisting  iIoT-based ihealth  

imonitoring  isystems isuffer  ifrom  ithree imain  iconstraints.  

iFirst,  ithey  ioften  imake iuse iof irelatively  ihigh  icost  

icommunication  ilinks,  isuch  ias i3G/4G i[4, i5]. iSecond, 

ithey  itypically  ido inot ideal iwith idata iprivacy  iissues i[6,  i7]. 

iThird,  imost iof ithem  ido inot ianalyze imonitored  ihealth 

iparameters ito iprevent icritical isituations i[6, i7]. iIn  ithis  

ipaper, iwe ipropose ian iIoT-based  ihealth imonitoring 

iapproach ithat iaddresses iabove imentioned  iissues. 

iAhmed  iet ial. i[6] ihave iproposed  ian iarchitecture ifor  ie-

health imonitoring  isystems. iThe iauthors i[8-10],  ihad 

idiscussed  iabout ivarious iwearable,  iportable,  ilight 

iweighted  iand ismall  isized  isensors ithat ihave ibeen  

ideveloped  iin iorder  ito imonitor  iphysiological  

iparameters iof ithe ihuman.  iThe iBody  iSensor iNetwork  

i(BSN) iconsists iof imany  ibiomedical iand iphysiological  

isensors iwhich  ican ibe iplaced  ion ihuman  ibody  ifor ihealth 

imonitoring iin ireal itime. iGSM iis iused  ifor 

icommunication  iwhich  imay  inot ibe iuseful iat  iplaces  iwith 

ihigh  ialtitude ior iin  iremote i areas iwhere inetwork 

iconnectivity  iwould  ibe ia ibig ichallenge. iA imessage iis  

isent iafter iregular  iintervals icontaining  ithe ihealth istatus  

iof ithe isoldier iusing  iGSM. iIn ipaper  i[11],  iauthors 

iimplemented  imonitoring  isystem iincluding  idata  

iprivacy  iusing  iblockchain  iwhich iis ian iimportant ifactor, 

ibut ithe iuse iof iGSM ican  ibe itroublesome  iin ithe iwar-field. 

iAnother  iIOT-based  isystem iis idescribed  iin ithe i paper  

i[12]  iwhich  iuses ithe iWi-Fi imodule ito icommunicate 

iwith icontrol iroom,  iwhich  ican ibe icostly iin iterms iof 

ipower  iconsumption.  iGondalia iet ial. i[13]  idescribed  ithe  

isystem ithat itracks ithe  i location  iand imonitors ithe 

ihealth iof ithe isoldiers.  i The idata icollected  ifrom  isensors 

iwill ibe itransmitted  iwirelessly iusing  iZigBee imodule 

iamong  ithe ifellow isoldiers.  iFurthermore,  iIOTWAN  

inetwork  ihas ibeen  iproposed  ito ibe iused  ibetween  ithe 

isquadron  ileader iand  ithe icontrol iunit iin ihigh  ialtitude 

iwarzones i where icellular  inetwork  icoverage iis ieither  

iabsent ior idoes inot iallow idata itransmission.  iMdhaffar  iet 

ial. i[14],  ihas iproposed,  iIoT-based iHealth iMonitoring 

ivia iIOTWAN iin iwhich  icollected  imedical isensor idata  iis  

isent ito ian ianalysis imodule iIOTWAN i(Long  iRange 

iWide iArea iNetwork)  inetwork iinfrastructure.  iPower  

iconsumption  iof itheir  imonitoring  isystem iis iclaimed  ito 

ibe iten itimes ilower  ithan  iother ilong-range icellular  

isolutions, isuch  ias iGPRS/3G/4G.  iPreviously,  isimilar 

iwork  ihas ibeen  idone iby iour igroup  iusing  iArduino  i[15], 

ibut idue ito ilimited  iprocessing  ipower  iof iArduino  iand 

ilacking  iUSB iport ifor icamera iand imicrophone 

iconnection,  iwe ihave iused  iRaspberry iPi ito iovercome 

ithe iabove imentioned  icontroller  iconstraints. iIn  iour 

imodel, ithe 
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collected  idata iis iprocessed  iby iRaspberry  iPi iand i then 

isent ito ithe ibase imodule iby  ia ilow-cost, ilow- ipower, ilong 

irange iand isecure icommunication  ilinks iprovided  iby ia 

iIOT icommunication.  iThe  itransmitted  idata iis ianalyzed  

ito idetect, ipredict iand iprevent icrisis isituations iby  

igenerating  iand iexecuting  iadequate itreatment iplans. 

iBase  imodule ireceives iimages iand  iaudio irecording  iclip  

iwhenever  iemergency  isituation iis  idetected  iby irobust 

iand istable ialgorithm  ion ithe ibases iof idata iacquired  ifrom  

ithe isensors. iAll ithis i will ihelp  ithe ibase istation ito iget ia 

ibetter iunderstanding  iof ithe isituation  iand iwill ihelp  ito 

icreate imore iinformed  iand iefficient istrategy  ito 

iovercome ithe isituation. 

II. LITERATURE iSURVEY 

An iembedded  isystem iis  ia ispecial-purpose  

icomputer  isystem idesigned  ito iperform  ione ior ia ifew 

idedicated  ifunctions, isometimes iwith irealtime  

icomputing  iconstraints. iIt iis iusually iembedded  ias ipart iof 

ia icomplete idevice iincluding ihardware iand imechanical 

iparts. iIn icontrast, ia igeneral ipurpose icomputer, isuch  ias ia 

ipersonal icomputer,  ican  ido imany  idifferent itasks 

idepending  ion iprogramming.  iEmbedded  isystems  ihave 

ibecome ivery iimportant itoday ias ithey  icontrol imany  iof 

ithe icommon  idevices iwe  iuse.  iSince  ithe iembedded 

isystem iis idedicated  ito ispecific itasks, idesign  iengineers 

ican ioptimize iit, ireducing  ithe isize iand icost iof ithe  

iproduct,  ior iincreasing  ithe ireliability  iand iperformance. 

iSome iembedded  isystems iare imass iproduced, 

ibenefiting  ifrom  ieconomies iof iscale. iPhysically  

iembedded  isystems irange  ifrom  iportable idevices isuch  ias 

idigital iwatches iand iMP3  iplayers, ito ilarge istationary 

iinstallations ilike itraffic ilights,  ifactory  icontrollers, i or 

ithe isystems  icontrolling  inuclear ipower  iplants. 

iComplexity  ivaries ifrom  ilow, iwith ia isingle 

imicrocontroller  ichip, ito ivery  ihigh  iwith imultiple iunits, 

iperipherals iand inetworks imounted  iinside ia ilarge 

ichassis  ior ienclosure.  iIn igeneral,  i"embedded  isystem" iis  

inot ian iexactly idefined  iterm,  ias imany  isystems  ihave 

isome ielement iof iprogrammability.  iFor iexample,  

iHandheld  icomputers ishare isome ielements iwith 

iembedded isystems i— isuch  ias ithe ioperating  isystems 

iand imicroprocessors iwhich  ipower  ithem  i— ibut iare inot 

itruly  iembedded  isystems,  ibecause ithey  iallow idifferent 

iapplications ito ibe iload  iand  iperipherals ito ibe iconnected. 

iAn iembedded  isystem  iis isome icombination  iof 

icomputer  ihardware iand  isoftware,  ieither ifixed  iin 

icapability  ior iprogrammable, ithat iis ispecifically  

idesigned  ifor ia iparticular  ikind iof iapplication  idevice. 

iIndustrial imachines,  iautomobiles,  imedical 

iequipment, icameras, ihousehold  iappliances, iairplanes, 

ivending  imachines, iand  itoys i(as iwell  ias  ithe imore 

iobvious icellular iphone iand iPDA) iare iamong  ithe 

imyriad  ipossible ihosts iof ian iembedded  isystem. 

iEmbedded  isystems ithat iare iprogrammable  iare 

iprovided  iwith ia iprogramming  iinterface,  iand 

iembedded  isystems iprogramming  iis ia ispecialized  

ioccupation.  iCertain ioperating  i  i systems  i  i or i  

i language i  i platforms i  i are 

tailored  ifor ithe iembedded imarket, isuch  ias iEmbedded 

iJava iand iWindows iXP iEmbedded. 

In itoday’s iword, ithe iscience iand itechnology  iis igrowing 

irapidly  iwith inew iinventions,  iinnovations iand iwith  

iadvance ilevel iof itheir iimplementations.  iThese 

iimmerging  iadvance  itechnologies iare  ifirmly  iadopted  

iby idefense iservices ito iprovide  isome isafety  isystems ito  

iour isoldiers. iThere  iare imany  iparameters iby iwhich 

idefence iservices ican  iprovide  isafety  ito ithe isoldiers.  iIn 

iour iproject,  iwe iare  itrying  ito iprovide  ian iembedded 

iwireless isystem  iby iwhich  ithe iArmy  ibase istations ican 

imonitor  ithe iheart ibeat icount iand ibody itemperature  iof 

isoldiers iusing  iwireless ibody iarea isensor inetworks 

i(WBASNs)  isuch  ias itemperature isensor, iheart ibeat  

isensor, ietc. i[1]. iBase istations ican ialso iknow ithe ilocation  

iof isoldiers iby itracking  ithem  ithrough  iGlobal 

ipositioning  isystem i(GPS) iand ican iguide ithem ito  iany 

isafe iarea. iAlso, ithe isoldier  ican iask ifor ihis ilocation  ifrom 

iarmy  icontrol iunit iin  icase i if ihe ifeels ithat ihe iis  ilost  ior ito 

iplan  iany inew istrategies iagainst  ienemies. iIn ithis iproject,  

iall ithe iprocesses  iare iin ireal itime ibecause iof ithe iuse  iof 

iARM i7 imicroprocessor.  iThe isensed  idata iand  ithe 

itracked  ilocation  iof  isoldiers iwill ibe itransmitted  

iwirelessly  iusing  iZigBee  imodule i[2]. iIn imilitary  

ioperations,  ione iof ithe ifundamental ichallenges iis  ithat iis  

ithe isoldiers  iare inot iable ito  icommunicate  i with icontrol 

iroom  iand isometimes inot ieven iwith ithe iother  ifellow 

isoldiers. iOnce  ia itroop  ior ia isoldier ibecome ilost  iduring 

ifight iin ibattle ifield  idue ito isome iunfavourable 

ienvironment ior iadverse  ifight iconditions,  ithen  iit 

ibecomes imore idifficult ito isearch ithem  iand ibring  iback 

ito ithe iarmy  ibase istation.  iIn iaddition,  ievery  idefence 

iorganization  ineeds ito i design  iand idevelop  isome 

iadvance, ismall, iportable  iand irobust isystem ito iprovide 

isafety  imeasures ito itheir  isoldiers. 

III. DESIGN iOF iHARDWARE 

i3.1ESP32 

ESP32 iis ia iseries iof  ilow-cost, ilow-power  isystem  i on 

i a i chip imicrocontrollers  iwith i integrated  iWi- i Fi  

iand idual-mode iBluetooth.  iThe iESP32  iseries  iemploys 

i either i a iTensilica iXtensa i LX6  imicroprocessor  i in 

i both i dual-core i and isingle- icore ivariations, iXtensa 

iLX7  idual-core imicroprocessor or a isingle-

core iRISC- iV imicroprocessor iand iincludes ibuilt-in 

iantenna iswitches, iRF ibalun, ipower  iamplifier, ilow-

noise ireceive iamplifier,  ifilters, iand ipower-

management imodules. i ESP32  i  i is i created  i  i and i  

i developed  i by iEspressif  iSystems, ia iShanghai-based 

iChinese icompany,  iand iis imanufactured  iby iTSMC 

iusing  i their i 40 inm  i process.[2]
 iIt  i is i a  i successor 

i to ithe iESP8266  imicrocontroller. 

Features 

http://www.ijbar.org/
https://zenodo.org/records/14630992
https://en.wikipedia.org/wiki/System_on_a_chip
https://en.wikipedia.org/wiki/System_on_a_chip
https://en.wikipedia.org/wiki/System_on_a_chip
https://en.wikipedia.org/wiki/Microcontroller
https://en.wikipedia.org/wiki/Wi-Fi
https://en.wikipedia.org/wiki/Wi-Fi
https://en.wikipedia.org/wiki/Bluetooth
https://en.wikipedia.org/wiki/Tensilica
https://en.wikipedia.org/wiki/Single-core
https://en.wikipedia.org/wiki/Single-core
https://en.wikipedia.org/wiki/Single-core
https://en.wikipedia.org/wiki/Single-core
https://en.wikipedia.org/wiki/RISC-V
https://en.wikipedia.org/wiki/RISC-V
https://en.wikipedia.org/wiki/Balun
https://en.wikipedia.org/w/index.php?title=Espressif_Systems&action=edit&redlink=1
https://en.wikipedia.org/wiki/TSMC
https://en.wikipedia.org/wiki/ESP32#cite_note-EspressifESP32ProductPage-2
https://en.wikipedia.org/wiki/ESP8266


                                     www.ijbar.org  

ISSN 2249-3352 (P) 2278-0505 (E)   

Cosmos Impact Factor-5.86 

 

 

 

 

Index in Cosmos 

Dec 2024, Volume 14, ISSUE 4 

UGC Approved Journal 

 
 

https://zenodo.org/records/14630992                         

Page | 623 

   

and iright), iappearance  iof ithe ipointer,  ibacklight ietc. 

are iconsidered ias iuseful icharacteristics. 

ESP32-C3 Fig: iLCD 

3.4 iRaspberry iPi iPico 

Raspberry  iPi iPico iis ia ilow-cost, ihigh-performance 

imicrocontroller board with flexible digital 

interfaces. It incorporates Raspberry Pi's own 
RP2040  imicrocontroller  ichip, iwith ia idual-core iArm 

iCortex  iM0+ iprocessor  irunning  iup ito i133 iMHz,  

iembedded i264KB iof iSRAM, iand i2MB iof ionboard 

iFlash imemory,  ias iwell ias i26 ix imulti-function  iGPIO  

ipins. 

For isoftware idevelopment,  ieither iRaspberry  iPi's 

iC/C++ iSDK ior ithe iMicroPython iis iavailable. iThere  iare 

ialso icomplete idevelopment  iresources iand itutorials ito 

ihelp  iyou iget istarted  ieasily, iand iintegrate iit iinto  iend 

iproducts iquickly. 

 

 

 

 

 

 

 

 

ESP32  ifunction iblock idiagram. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.2. iPOWER iSUPPLY: 

The ipower  isupplies iare idesigned  ito iconvert ihigh 

ivoltage iAC imains ielectricity  ito ia isuitable ilow ivoltage 

isupply  ifor ielectronic icircuits iand iother  idevices. iA ipower 

isupply  ican iby ibroken  idown  iinto  ia iseries  iof iblocks, ieach  iof 

iwhich  iperforms ia iparticular  ifunction.  iA 

d.c ipower  isupply  iwhich  imaintains ithe ioutput ivoltage 

iconstant iirrespective  iof  ia.c imains ifluctuations ior iload  

ivariations iis iknown  ias i“Regulated  iD.C iPower  iSupply”. 
 

 

Fig:4.4.  i Block iDiagram  iof iPower  iSupply 

 
3.3. iLCD: 

A imodel idescribed  ihere iis ifor iits ilow iprice iand 

igreat ipossibilities imost  ifrequently  iused  iin ipractice.  iIt  iis  

ibased ion ithe iHD44780  imicrocontroller  i(Hitachi) iand 

ican idisplay  imessages iin  itwo ilines iwith i16 icharacters 

ieach. iIt idisplays iall ithe ialphabets, iGreek  iletters,  

ipunctuation  imarks, imathematical isymbols ietc. iIn 

iaddition, iit iis ipossible ito  idisplay  isymbols ithat iuser  

imakes iup ion iits iown. iAutomatic  i shifting  i message i on  

i display  i (shift i left 

Pinout 
 

The iRP2040  ichip ihas itwo iARM iCortex  iM0+ iCPU 

icores irunning  iat iup ito  i133 iMHz i(before  ioverclocking). 

iEach  icore ialso ihas  ian iinteger  idivision  iunit iand 

iinterpolator. 

There iare itwo iprogrammable iI/O imodules i(PIO), 

icapable iof icommunicating  iwith iaddressable iLEDs, 

iamong  imany  iother ithings.  iThe iboard  iis ihowever  i not 

i5V-capable. 

Program  icode i(firmware) iis iloaded  ifrom  ia i2MB  iFlash 

ichip ion ithe iboard. iThere  iis ia i16 iKB iSRAM icache i which 

i allows ieXecution  i In  i Place i(XIP) i as i if 
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all ithe iprogram  imemory  iwas iin iRAM i— ialbeit  i with ia  

iperformance  ihit ion icache imisses. iCode ican ialso ibe 

iloaded  iinto iinternal iSRAM  iand irun  ifrom  ithere. iIf iall  

icode iis irun  ifrom  iSRAM,  ithe icache icould ibe ireused  ias  

iadditional iSRAM iinstead. 

3.5 Heart iBeat iSensor: 

Heart ibeat isensor iis  idesigned  ito igive idigital ioutput iof 

iheart ibeat iwhen  ia  ifinger  iis  iplaced  ion iit. iWhen  i the iheart 

ibeat idetector  iis iworking,  ithe ibeat iLED iflashes iin iunison  

iwith ieach iheart ibeat. iThis idigital ioutput ican ibe 

iconnected  ito imicrocontroller  idirectly  ito imeasure ithe 

iBeats iPer iMinute i(BPM)  irate. iIt iworks ion ithe iprinciple 

iof ilight imodulation  iby iblood  iflow ithrough  ifinger iat ieach 

ipulse. 

 
Using ithe  iSensor: 

· Connect iregulated  iDC ipower  isupply  iof i5 iVolts. 

iBlack  iwire iis iGround,  iNext imiddle iwire iis iBrown  

iwhich  iis ioutput iand iRed  iwire iis ipositive isupply. iThese 

iwires iare ialso imarked  ion iPCB. 

· To itest isensor iyou ionly  ineed ipower  ithe isensor iby  

iconnect itwo iwires  i+5V iand iGND. iYou ican ileave ithe 

ioutput iwire ias iit iis. iWhen  iBeat iLED iis ioff ithe ioutput iis iat 

i0V. 

· Put ifinger  ion ithe imarked  iposition, iand iyou ican iview 

ithe ibeat iLED iblinking  ion  ieach iheart ibeat. 

· The ioutput iis iactive ihigh  ifor ieach ibeat iand ican ibe igiven  

idirectly ito imicrocontroller  ifor iinterfacing  iapplications. 

 

3.6 GPS 

The iGlobal iPositioning  iSystem i(GPS) iis ia  

ispace-based isatellite i navigation  isystem i that 

iprovides ilocation  iand itime iinformation  iin iall iweather,  

ianywhere ion ior inear ithe iEarth, iwhere i there iis ian 

iunobstructed  iline iof isight ito ifour  ior i more iGPS 

isatellites. iIt iis imaintained  iby ithe iUnited iStates 

igovernment iand iis ifreely  iaccessible ito ianyone iwith ia 

iGPS ireceiver. 

The iGPS iprogram  iprovides icritical icapabilities ito  

imilitary, icivil iand icommercial  iusers iaround  ithe iworld. 

iIn iaddition, iGPS  iis ithe ibackbone  ifor imodernizing  ithe 

iglobal iair itraffic isystem. 

The iGPS iproject iwas ideveloped  iin i1973 ito iovercome 

ithe ilimitations iof iprevious inavigation  isystems,[1]
 

iintegrating  iideas ifrom  iseveral ipredecessors,  iincluding 

ia inumber  iof iclassified  iengineering  i design  i studies 

i from  i the i 1960s. i GPS 

was icreated  iand irealized  iby ithe iU.S. iDepartment iof 

iDefense i(DoD) i and  i was  i originally  i run i with  

i 24 isatellites. iIt ibecame  ifully ioperational iin i1994. 

Advances iin itechnology  iand inew idemands ion  ithe  

iexisting  isystem ihave inow iled ito iefforts ito imodernize  

ithe iGPS isystem  iand  iimplement ithe inext igeneration  iof 

iGPS  iIII isatellites  iand  iNext i Generation  i Operational 

i Control i System i(OCX).[2]
 iAnnouncements ifrom 

ithe iVice iPresident iand ithe iWhite iHouse iin i1998  

iinitiated ithese ichanges. iIn i2000, iU.S. iCongress 

iauthorized  ithe imodernization  ieffort, ireferred  ito ias iGPS  

iIII. 

In iaddition  ito iGPS, iother  isystems iare iin iuse ior iunder  

idevelopment.  iThe  iRussian iGlobal i Navigation  

iSatellite iSystem i(GLONASS) iwas iin iuse iby ionly  ithe 

iRussian  imilitary, iuntil iit iwas imade ifully iavailable ito 

icivilians iin i2007. iThere  iare ialso ithe iplanned  iEuropean  

iUnion  iGalileo  ipositioning  isystem,  i Chinese  

iCompass i navigation  i system, iand iIndian  iRegional 

iNavigational iSatellite iSystem. 
 

 

Fig:GPS iMODEM 

 

3.7 TEMPERATURE iSENSOR i(LM35): 

 

In iorder  ito imonitor  ithe itemperature 

icontinuously  iand icompare  ithis iwith ithe iset  itemperature 

ipreprogrammed  iin ithe imicrocontroller,  iinitially ithis  

itemperature ivalue ihas ito ibe iread  iand ifed  ito  ithe 

imicrocontroller. iThis itemperature ivalue ihas ito  ibe 

isensed. iThus ia isensor  ihas ito ibe iused  iand ithe isensor  iused 

iin ithis  iproject iis  iLM35.  iIt  iconverts itemperature ivalue 

iinto ielectrical isignals. 

 

LM35  iseries isensors iare iprecision  iintegrated-

circuit itemperature isensors iwhose ioutput ivoltage iis 

ilinearly  iproportional ito ithe iCelsius itemperature.  iThe 

iLM35  irequires ino  iexternal icalibration  isince iit iis  

iinternally  icalibrated.  iThe iLM35 idoes inot irequire  iany 

iexternal icalibration  ior itrimming  ito iprovide  itypical 

iaccuracies iof i±1⁄4°C iat iroom  i temperature i and 

i ±3⁄4°C i over  i a i full i −55  i to 
+150°C itemperature irange. 

 

The iLM35’s ilow ioutput iimpedance,  ilinear  

ioutput, iand iprecise  iinherent icalibration  imake 

iinterfacing  ito ireadout ior icontrol icircuitry  iespecially  

ieasy. iIt ican ibe iused  iwith  isingle ipower  isupplies, ior iwith 

iplus iand iminus isupplies.  iAs iit idraws ionly i60 iμA ifrom  iits  

isupply, iit ihas ivery  ilow iself-heating, i less ithan  i0.1°C iin  

istill iair. 
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3.8 HUMIDITY 

Humidity  iis i a i term i for i the i amount 

i of iwater ivapor iin ithe iair,  iand ican irefer  ito iany ione i of 

iseveral imeasurements iof  ihumidity.  iFormally,  ihumid 

iair iis inot i"moist iair" ibut ia imixture  iof iwater ivapor iand  

iother  iconstituents iof iair,  iand ihumidity  iis idefined iin 

iterms iof ithe iwater icontent iof ithis imixture,  icalled ithe 

iAbsolute ihumidity.  iIn ieveryday  iusage, iit icommonly 

irefers ito irelative ihumidity,  iexpressed  ias ia ipercent iin 

iweather  iforecasts iand ion  ihousehold  ihumidistats; iit iis  iso  

icalled ibecause iit  imeasures ithe icurrent iabsolute 

ihumidity  irelative ito ithe i maximum.  iSpecific 

i humidity  iis i a iratio  iof i the iwater ivapor icontent iof ithe 

imixture ito ithe itotal iair icontent i(on  ia imass ibasis). iThe 

iwater ivapor icontent iof ithe imixture ican ibe imeasured 

ieither ias imass iper ivolume  ior ias ia ipartial ipressure,  

idepending  ion ithe iusage. 

In imeteorology,  ihumidity  iindicates ithe  

ilikelihood  i of iprecipitation,  idew, i or ifog. i High 

irelative i  i humidity i  i reduces i  i the i  i effectiveness 

i of isweating iin icooling ithe ibody  iby ireducing  ithe i rate iof 

ievaporation  iof imoisture  ifrom  ithe iskin. iThis ieffect iis  

icalculated  iin ia iheat iindex  itable, iused  i during  isummer 

iweather. 

 

3.9 Webcam 

 

A iwebcam  iis i  i a ivideo  i  i camera ithat i  i  i feeds 

ior istreams ian iimage ior ivideo  iin ireal itime  ito ior ithrough  ia 

icomputer  ito ia icomputer  inetwork, isuch  ias ithe iInternet.  

iWebcams iare itypically  ismall  icameras ithat isit ion ia idesk,  

iattach ito ia iuser's imonitor,  ior iare ibuilt iinto ithe ihardware. 

iWebcams ican ibe iused  iduring  ia ivideo  ichat isession  

iinvolving  itwo ior imore ipeople,  iwith iconversations ithat 

iinclude ilive iaudio iand i video.  i For i example, iApple's 

iiSight icamera, iwhich  i is i built i into i Apple i laptops,  

i iMacs i and i a i l iof iiPhones,  ican ibe iused  ifor ivideo ichat 

isessions, iusing  i the iMessages iinstant i messaging 

i program.  iWebcam isoftware  ienables iusers ito irecord  ia 

ivideo  i or istream ithe ivideo  ion ithe iInternet.  iAs ivideo 

istreaming  i  i over  i  i the i  i Internet i  i requires 

i much  ibandwidth, i  i  i such  i  i  i streams i  i  i usually 

use icompressed  iformats.  iThe imaximum  iresolution  iof ia 

iwebcam iis ialso ilower  ithan  imost ihandheld i video 

icameras, ias ihigher  iresolutions iwould ibe ireduced 

iduring  itransmission.  iThe ilower iresolution  ienables 

iwebcams ito ibe irelatively  iinexpensive icompared ito 

imost ivideo  icameras, ibut ithe ieffect iis  iadequate ifor ivideo 

ichat isessions.[1] 

The iterm i"webcam"  i(a iclipped  icompound) imay i also 

i be i used i in i its i original  i sense i of i a ivideo  icamera 

iconnected  ito ithe iWeb  icontinuously  ifor ian iindefinite 

itime, irather  ithan  ifor  ia  iparticular  isession, igenerally  

isupplying  ia iview ifor  ianyone iwho  ivisits i its iweb ipage 

iover  ithe iInternet.  iSome iof ithem, ifor iexample, ithose 

iused  ias ionline itraffic icameras, iare iexpensive, irugged 

iprofessional  ivideo  icameras. 

 

3.10 ESP8266  iWIFI 

The iESP8266  iis i  i  i a i  i  i low-cost iWi-  

i Fi imicrochip with full iTCP/IP  

istack  iand imicrocontroller  icapability  i produced i by 

iShanghai-based iChinese imanufacturer,  iEspressif  

iSystems.[1] 

The i chip i first  i came  i to i the  i attention  i of 

iwestern  imakers iin i August i 2014  i with i the iESP- 

i01 imodule,  imade iby  ia ithird-party imanufacturer,  i Ai-

Thinker.  iThis ismall imodule  iallows imicrocontrollers  ito 

iconnect ito ia  iWi-Fi  inetwork  iand imake isimple iTCP/IP 

iconnections iusing  iHayes-style icommands.  iHowever, 

iat ithe itime ithere iwas ialmost  ino iEnglish-language 

idocumentation  ion ithe ichip i and ithe icommands iit 

iaccepted.[2]
 iThe ivery  ilow i price iand ithe ifact ithat ithere 

iwere ivery  ifew iexternal icomponents ion ithe imodule 

iwhich  isuggested  ithat iit icould ieventually  ibe ivery 

iinexpensive iin ivolume,  iattracted  imany  ihackers ito 

iexplore ithe imodule, ichip, iand ithe isoftware ion iit, ias iwell 

ias ito itranslate ithe iChinese idocumentation.[3] 
 

Higher  icost iwebcam 

 

 

 

 

 

 

 

 

 

 

 

Typical ilow-cost iwebcam  iused  iwith imany  ipersonal 

icomputers i(2007) 
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MQ2  iflammable  igas iand ismoke isensor 

idetects ithe iconcentrations iof icombustible igas iin ithe iair  

iand ioutputs iits  ireading  ias ian ianalog  ivoltage.  i The 

isensor ican imeasure iconcentrations iof iflammable igas iof 

i300 ito i10,000  ippm. iThe  isensor ican ioperate iat 

itemperatures ifrom  i-20 ito  i50°C iand iconsumes iless ithan 

i150 imA iat i5 iV. 

Connecting  i five i volts i across i the i heating 

(H) ipins ikeeps ithe isensor  ihot ienough  ito ifunction 

icorrectly.  iConnecting  ifive  ivolts iat ieither ithe iA ior iB  ipins 

icauses ithe isensor ito iemit ian ianalog  ivoltage ion ithe iother 

ipins. iA  iresistive iload  ibetween  ithe ioutput ipins iand 

iground  isets ithe isensitivity  iof ithe idetector.  iPlease  inote 

ithat ithe ipicture iin ithe idatasheet ifor ithe itop iconfiguration 

iis iwrong. iBoth iconfigurations  ihave ithe isame ipin iout 

iconsistent iwith ithe  ibottom  iconfiguration.  iThe iresistive 

iload  ishould  ibe icalibrated  ifor iyour iparticular 

iapplication  iusing  ithe iequations iin ithe idatasheet, ibut ia 

igood istarting  ivalue ifor ithe iresistor  iis i20 ikΩ. 

3.11 MQ2- iSENSOR 
 

 

IV. PROJECT iDESCRIPTION 

This i chapter i deals i with i working  

i and icircuits i of i “Real  i Time i Wireless 

i Embedded  iElectronics ifor  iSoldier  iSecurity”.  iIt ican ibe 

isimply iunderstood  iby iits iblock  idiagram  i&circuit 

idiagram. iBLOCK iDIAGRAM: 

 

Previously,  isimilar iwork  ihas ibeen  idone iby i using 

iArduino  i[15], ibut idue ito  ilimited  iprocessing  ipower  iof 

iArduino  iand ilacking  iUSB iport ifor icamera iand 

imicrophone  iconnection,  iwe ihave iused  iRaspberry  iPi ito  

iovercome ithe iabove imentioned  icontroller  iconstraints.  

iIn iour imodel, ithe icollected  idata iis iprocessed  iby 

iRaspberry  iPi iand ithen isent ito ithe ibase imodule iby ia ilow-

cost, ilow-power, ilong  irange iand isecure 

i communication  i links i provided  i by i a i Wifi 

communication.  iThe  itransmitted  idata iis  ianalyzed  ito 

idetect, ipredict iand  iprevent icrisis isituations iby 

igenerating  iand iexecuting iadequate itreatment iplans. 

iBase imodule ireceives iimages iand iaudio irecording  iclip 

iwhenever  iemergency  isituation  iis idetected  iby i on  ithe 

ibases iof idata iacquired  ifrom  ithe isensors. iAll ithis iwill  

ihelp  ithe ibase istation  ito iget ia ibetter  iunderstanding  iof ithe 

isituation  iand iwill ihelp  ito icreate imore iinformed  iand 

iefficient istrategy  ito iovercome  ithe isituation. 

Soldier’s iUnit: iIn ithis iunit, iRaspberry  ipi i3 iis iused  ias ia 

icontroller  imodule iat ithe inode(soldier),  iwhich  icollects 

idata ifrom  ithe idifferent  isensors, iprocesses ithe idata iand 

isends iinformation  ito  ithe ibase istation  ivia iWifi imodule. 

iNeo i6M iGPS isensor  iis iused  ito igather  igeographical 

ilocation  iof isoldiers,  iwhich  ihelps ito itrack  ilocation  iof 

isoldiers icontinuously.  i This isensor iprovides iNMEA 

i(National iMarine iElectronics iAssociation)  iraw idata, 

iwhich  iis  iused  ito iextract ithe  icoordinates iof ithe isoldier.  

iBoth ithe iabove imodules i(GPS iand iWifi imodule)  iuse 

iUART i(Universal  iAsynchronous iReceiver-

Transmitter)  icommunication,  iwhile iRaspberry  ipi i3 ihas  

ionly ione iUART iport,  ii.e. iit ican icommunicate  iwith ionly 

ione idevice iat ia itime.  iTo iovercome ithis, iwe ihave iused 

iMUX iand itime idivision  ipolling  ihas ibeen  idone ito 

icommunicate  iwith iboth  ithe isensors. iDHT11  iis  iused  ito  

iget iinformation  iabout ihumidity  iin ithe iwarzone.  iGas  

isensors ilike iMQ-2  iand iMQ-136 iare iused  ito idetect 

icombustible igas, ismoke  iand iharmful igases ilike iH2S  

i(Hydrogen  iSulfide),  iwhich iare iusually  ipresent iduring 

ichemical iwarfare.  iDHT11  iand iboth igas isensors iuse 

ione-wire iprotocol ifor  icommunication. 

 
V. CONCLUSION: 

This iproject  ipresents ia  isuccessfully 

iimplemented  ismart isoldier ihealth imonitoring  isystem, 

iwhich  ihas ithe ipotential ito iimprove  ithe imilitary 

ioperations isubstantially.  iIt  ihelps ito iacquire  ithe 

iinformation  ifrom  ithe iwarzone iabout ieach isoldier’s 

ihealth icondition  i. iThis ihelps  ito itake iswift idecisions iand 

ican iprevent icausalities iby iproviding  ibackup ior ifurther 

iassistance. iBesides ithat, ienergy  iconsumption iof ithe 

isystem iis ionly i3.2 iWh  iwhich  iis imuch  iless, idue ito ithe iuse 

iof iIOT imodule ifor idata itransmission  iinstead  iof ihigh-

power  iconsuming  iGPRS imodules. iTherefore,  iit ican  ibe 

iconcluded  ithat ithe iuse iof ithe ismart isoldier ihealth  

imonitoring isystem  iimproves iupon ithe itraditional 

imethods iof iexecuting  imilitary  ioperations 

iconsiderably. 

 
FUTURE iWORK: 

More isensors ilike iEDA i(electrodermal 

iactivity),  iEEG i(Electroencephalography)  iand 

ibiochemical isensors ican ibe iintegrated  iwith ithe isystem. 

iThe isoldier’s iunit  ican  ibe iintegrated  ito ithe iwearable 

iclothing  iusing  iflexible  ielectronics ito i make iit  imore 

iconvenient ifor ithe isoldiers. 
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