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Use of Artificial Intelligence to Understand Biodiversity and Biodiversity Trends
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Abstract- Biological diversity is the variety of all living things and their interactions. Biodiversity changes with 

extinction and the evolution of new species. There are three levels of diversity: species, genetic, and ecosystem. 

These levels cannot be separated. Each level is important, interacts with, and affects the others. Change at one 

level can cause changes at other levels. For about 3.8 billion years, a complex web of life has been evolving on 

Earth. Millions of species inhabit land, freshwater, and ocean ecosystems. All species, including humans, are 

intricately connected through their interactions with each other and with the environment in which they live. 

Biodiversity loss is one of the most serious issues facing humanity, requiring immediate and coordinated action. 

Despite ongoing conservation efforts, biodiversity has declined drastically in recent decades. Artificial 

Intelligence (AI) is a tool that provides opportunities to accelerate action on biodiversity conservation. 

Biodiversity loss is one of the biggest challenges we face today and Artificial Intelligence (AI) emerges as a 

powerful tool to combat it, providing innovative solutions to monitor, analyse and protect nature. For example, 

smart cameras can identify and track wildlife, combat poaching, and monitor populations at risk. Bioacoustics 

sensors can identify species by their sounds, map biodiversity, and detect ecological changes. Drones and 

satellites can collect data on deforestation, overfishing and other activities that threaten nature. They help in 

identifying areas at risk of biodiversity loss from forecast models, enabling preventive action and adapting 

conservation strategies to help direct resources to areas and species in need for reforestation and recovery of 

degraded ecosystems. Artificial intelligence is a powerful tool that can help protect biodiversity. Through 

collaboration between scientists, conservationists and AI experts, innovative solutions can be developed to 

protect biodiversity and ensure a sustainable future for the planet. With the development and application of new 

technologies, we can ensure a more sustainable future.
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tSo fofo/krk vkSj tSo fofo/krk ço`fÙk;ksa dks le>us ds fy, —f=e cqf)eÙkk dk mi;ksx
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Lkkj& tSo fofo/krk lHkh thfor inkFkksZa vkSj mudh var%fØ;kvksa dh fofo/krk gSA foyqIr gksus vkSj ubZ çtkfr;ksa ds fodkl ds lkFk 
tSo fofo/krk cnyrh gSA fofo/krk ds rhu Lrj gSa çtkfr;k¡] vkuqoaf'kd vkSj ikfjfLFkfrdh ra=A bu Lrjksa dks vyx ugha fd;k tk 
ldrk gSA çR;sd Lrj egRoiw.kZ gS] vkSj nwljksa ds lkFk var%fØ;k djrk gS rFkk mUgsa çHkkfor djrk gSA ,d Lrj ij ifjorZu vU; Lrjksa 
ij ifjorZu dk dkj.k cu ldrk gSA yxHkx 3-8 fcfy;u o"kksaZ ls] i`Foh ij thou dk ,d tfVy tky fodflr gks jgk gSA yk[kksa 
çtkfr;k¡ Hkwfe] ehBs ikuh vkSj egklkxj ikfjfLFkfrdh ra= esa fuokl djrh gSaA euq";ksa lfgr lHkh çtkfr;k¡ ,d&nwljs ds lkFk vkSj 
ftl okrkoj.k esa os jgrs gSa] mlds lkFk viuh var%fØ;kvksa ds ek/;e ls tfVy :i ls tqM+h gqbZ gSaA tSo fofo/krk dk uqdlku ekuork 
ds lkeus lcls xaHkhj eqíksa esa ls ,d gS] ftlds fy, rRdky vkSj lefUor dkjZokbZ dh vko';drk gSA py jgs laj{k.k ç;klksa ds 
ckotwn] gky ds n'kdksa esa tSo fofo/krk esa vR;f/kd rsth ls fxjkoV vkbZ gSA vkfVZfQf'k;y baVsfytsal ,d ,slk midj.k gS tks tSo 
fofo/krk laj{k.k ij dkjZokbZ esa rsth ykus ds volj çnku djrk gSA tSo fofo/krk dk uqdlku vkt gekjs lkeus lcls cM+h pqukSfr;ksa 
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esa ls ,d gSA vkfVZfQf'k;y baVsfytsal bldk eqdkcyk djus ds fy, ,d 'kfDr'kkyh midj.k ds :i esa mHkjrk gS] tks ç—fr dh 
fuxjkuh] fo'ys"k.k vkSj lqj{kk ds fy, vfHkuo lek/kku çnku djrk gSA mnkgj.k ds fy,] LekVZ dSejs oU;thoksa dh igpku vkSj mUgsa 
VªSd dj ldrs gSa] voS/k f'kdkj ls fuiV ldrs gSa vkSj tksf[ke esa vkcknh dh fuxjkuh dj ldrs gSaA ck;ks,d‚fLVd lsalj çtkfr;ksa dks 
mudh vkokt ls igpku ldrs gSa] tSo fofo/krk dk ekufp= cuk ldrs gSa vkSj ikfjfLFkfrd ifjorZuksa dk irk yxk ldrs gSaA Mªksu 
vkSj mixzg }kjk ouksa dh dVkbZ] vR;f/kd eNyh idM+us vkSj ç—fr dks [krjk igqapkus okyh vU; xfrfof/k;ksa ij MsVk ,d= dj ldrs 
gSaA iwokZuqeku e‚My tSo fofo/krk ds uqdlku ds tksf[ke okys {ks=ksa dh igpku djus] fuokjd dkjZokbZ] tyok;q ifjorZu vkSj vU; 
nh?kZdkfyd [krjksa dh igpku] ço`fÙk fo'ys"k.k lcls vf/kd t:jr okys {ks=ksa vkSj çtkfr;ksa rd lh/ks lalk/ku igq¡pkus esa enn djus 
ds fy, laj{k.k j.kuhfr;ksa dks viukus] iquZouhdj.k vkSj [kjkc ikfjfLFkfrdh ra= dh cgkyh ds fy, {ks=ksa dh igpku djus esa egRoiw.kZ 
gSaAA —f=e cqf)eÙkk ¼,vkbZ½ ,d 'kfä'kkyh midj.k gS tks tSo fofo/krk dh j{kk djus esa enn dj ldrk gSA oSKkfudksa] 
laj{k.kokfn;ksa vkSj ,vkbZ fo'ks"kKksa ds chp lg;ksx ds ek/;e ls] tSo fofo/krk dh j{kk djus vkSj xzg ds fy, ,d LFkk;h Hkfo"; 
lqfuf'pr djus ds fy, vfHkuo lek/kku fodflr fd, tk ldrs gSaA ubZ rduhdksa ds fodkl vkSj vuqç;ksx ds lkFk] ge ,d vf/kd 
fVdkÅ Hkfo"; lqfuf'pr dj ldrs gSaA

cht 'kCn& —f=e cqf)eÙkk] tSo fofo/krk

1- ifjp;& —f=e cqf)eÙkk daI;wVj çkS|ksfxfd;ksa dh ,d O;kid 'kk[kk gS tks LekVZ e'khuksa ds fuekZ.k ls lacaf/kr gS tks fnu&çfrfnu 
ds egRoiw.kZ dk;ksaZ dks c<+kus] Lopkfyr djus vkSj xfr nsus esa l{ke gSa] ftuds fy, izk;% ekuo cqf)eÙkk dh vko';drk gksrh gSA blesa 
iSVuZ fudkyuk] Hkfo"; dh fLFkfr dh Hkfo";ok.kh djuk vkSj folaxfr;ksa dk irk yxkuk lfEefyr gSA —f=e cqf)eÙkk ds {ks= esa 

1]2dEI;wVs'kuy] rduhdh vkSj vuqla/kku lQyrkvksa us gj {ks= esa muds vuqç;ksx ds mn; dks c<+kok fn;k gS ] tSo fofo/krk çHkko'kkyh 
laj{k.k] vk/kkjHkwr eki rFkk ifjorZu fuxjkuh ij fuHkZj djrk gS] ftlds fy, xgu voyksdu vkSj 'kks/k dh vko';drk gksrh gSA 
ijaijkxr :i ls] tSo fofo/krk fuxjkuh esa MsVk laxzg vkSj fo'ys"k.k ds fy, vf/kdrj eSuqvy rjhds 'kkfey gksrs gSa] tks lalk/ku vkSj 
le; xgu gksus ds dkj.k] tSo fofo/krk fuxjkuh ç;klksa ds LFkkfud] ykSfdd vkSj oxhZdj.k dojst dks lhfer djrs gSaA 
vkfVZfQf'k;y baVsfytsal bl {ks= esa ,d laHkkfor lQyrk çnku djrk gS] tks MsVk laxzg vkSj fo'ys"k.k nksuksa dh n{krk dks o`gn Lrj 
ij c<+krk gS rFkk LFkku vkSj le; esa tSo fofo/krk ifjorZu ds iSVuZ dh fuxjkuh  vkSj e‚My le>us ds fy, rsth ls ykxw gksrk gSA 

¼,- vkbZ&lapkfyr½ tSo fofo/krk fuxjkuh esa lkekU;r% mi;ksx fd;s tkus okyk MkVk çdkj
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tSo fofo/krk vkSj tSo fofo/krk ifjorZu ds iSVuZ dks le>us ds fy, vkfVZfQf'k;y baVsfytsal ds vuqç;ksxksa dh rhu O;kid Jsf.k;ksa 
dh igpku dh tk ldrh gS&

1½ Lopkfyr çR;{k çtkfr;ksa dh fuxjkuh ds fy, vkfVZfQf'k;y baVsfytsal
2½ LFkku vkSj le; esa O;qRiUu tSo fofo/krk ehfVªd dh Hkfo";ok.kh djus ds fy, vkfVZfQf'k;y baVsfytsal
3½ i;kZoj.kh; pj dk vuqeku yxkus ds fy, vkfVZfQf'k;y baVsfytsal tks tSo fofo/krk ds bu iSVuZ dks vkSj vf/kd le>us vkSj 

çcaf/kr djus ds fy, egRoiw.kZ gSaA 

2- Lopkfyr çtkfr igpku& 'kks/kdrkZvksa dk ,d cM+k {ks= vkSj vuqç;qä laj{k.kokfn;ksa dk ,d c<+rk gqvk leqnk; Lopkfyr 
çtkfr;ksa dh fuxjkuh ds fy, vkfVZfQf'k;y baVsfytsal dk mi;ksx dj jgk gSA {ks= esa rSukr Mªksu] foeku ;k mixzgksa ij yxk, x, 
v‚fIVdy] /ofud ;k FkeZy lsalj ls MsVk dk mi;ksx djds] ,Yxksfjne çtkfr;ksa dh igpku vkSj dHkh&dHkh tula[;k cgqrk;r 
vuqeku çnku djus esa l{ke gSaA bu mís';ksa ds fy, ,vkbZ dk mi;ksx djus dk ,d cM+k ykHk eSU;qvy MsVk fo'ys"k.k dh rqyuk esa MsVk 
çkslsflax dh cgqr vf/kd n{krk vkSj lVhdrk gSA bl {ks= esa ,vkbZ ds lcls izkjfEHkd vkSj vHkh Hkh lokZf/kd vuqç;ksxksa esa ls ,d dSejk 
VªSi bestjh esa çtkfr;ksa dh igpku gSA dbZ IysVQ‚eZ miyC/k gSa tks 'kks/kdrkZvksa]  oSKkfudksa vkSj oU;tho mRlkgh yksxksa dks dSejk VªSi 

6
Nfo;ksa  dks Fkksd esa viyksM djus vkSj fQj Lopkfyr çtkfr;ksa dh igpku ds fy, e'khu vkSj Mhi yfuaZx&vk/kkfjr ,Yxksfjne ykxw 
djus dh vuqefr nsrs gSa esxkfMVsDVj ,ihvkbZ dSejk VªSi bestjh esa tkuojksa ¼lkFk gh euq";ksa vkSj okguksa½ dk irk yxkrk gS] ftlls 
vkxs dh çfØ;k ds fy, tkuojksa okyh Nfo;ksa dh cSp fQYVfjax vkSj Ø‚fiax l{ke gksrh gSA i'kq çtkfr;ksa dh igpku ,Yxksfjne esa 
vHkh Hkh yxkrkj lq/kkj fd;k tk jgk gS] u, vuqç;ksxksa esa vf/kd tfVy Nfo;ksa esa Lopkfyr igpku ij /;ku dsafær fd;k tk jgk gS 
dhVksa ds fy, dSejk VªSi vc {ks= esa nwj ls vkSj ç;ksx'kkyk esa o`gn fo'ys"k.k ds ek/;e ls dhVksa dh vkcknh dk foLr`r voyksdu djus 

8]9
dh vuqefr nsrk gSA  ikS/kksa ds fy,] mixzg vkSj gokbZ lsalj ls v‚fIVdy] eYVh& vkSj gkbijLisDVªy MkVk dk mi;ksx djds irk 
yxkus vkSj çtkfr;ksa dh igpku djus ds fy, cgqr lkjs dk;Z fd;s x;s gSaA dksjy jhQ ds fy,] QksVksxzkfQd vkSj ohfM;ksxzkfQd MsVk 
dk mi;ksx djds Lopkfyr dksjy jhQ fuxjkuh ds fy, lek/kku ekStwn gSaA daI;wVj fotu rduhd Lopkfyr çtkfr;ksa dh igpku] 
3Mh e‚Mfyax ¼QksVksxzkesVªh½ vkSj mi;ksxdrkZ }kjk viyksM dh xbZ lkefxz;ksa ¼tSls jhQliksVZ] jhQDykmM½ ls csfUFkd doj vkSj 
çtkfr;ksa dh lajpuk dk fo'ys"k.k djus esa l{ke cukrh gSAvke turk ds fy,] mi;ksxdrkZ }kjk viyksM dh xbZ rLohjksa esa rRdky 
ikS/kksa dh çtkfr;ksa dh igpku ds fy, ,vkbZ ,Yxksfjne dk mi;ksx djds fofHkUu vuqç;ksx Hkh ekStwn gSaA vke turk ds fy, 
Lopkfyr i'kq çtkfr;ksa dh igpku efyZu cMZ vkbZMh ds ek/;e ls miyC/k gSA v‚fIVdy MsVk ls Lopkfyr çtkfr igpku Hkh 
laxzgky;ksa vkSj ouLifr m|kuksa ds fy, rsth ls çklafxd gS] rkfd u, uewuksa dh vf/kd rsth ls igpku gks lds vkSj bl çdkj ubZ 
çtkfr;ksa dk rsth ls o.kZu fd;k tk ldsA ;wjksih; laxzgky; nwjLFk vuqla/kku vkSj fo'ys"k.k esa lgk;rk ds fy, uewuksa ds fMftVy 
tqM+ok¡ ds fodkl esa 'kkfey gSa vkSj ,d u;k ;wjksih; la?k&O;kih fMftVy ,uksVs'ku gkbfczM ekuo vkSj —f=e cqf)eÙkk dk mi;ksx 
djus okyh ç.kkyh ¼oSKkfud laxzg dh forfjr ç.kkyh&DISSCO½ v‚fIVdy MsVk ds vykok] tSo fofo/krk fuxjkuh ds fy, ,-vkbZ- 
ds c<+rs vuqç;ksx esa /ofud MkVk 'kkfey gSA /ofud lsalj ds vkdkj] otu vkSj ykxr esa deh us dEI;wVs'kuy ck;ks,d‚fLVDl ds 
ek/;e ls tSo fofo/krk fuxjkuh vuqç;ksxksa ds ,d O;kid {ks= dks tUe fn;k gSA laj{k.k ,uthvks jsuQ‚jsLV dusD'ku Lopkfyr 

4çtkfr;ksa dh igpku ds fy, lkmaMLdsi fjd‚fMaZx dks viyksM vkSj fo'ys"k.k djus ds fy, ,d eap çnku djrk gSA  leqæh {ks= esa] 
flVkfl;u vkcknh lajpuk vkSj lapkj dh le> dks csgrj cukus ds fy, /ofud fuxjkuh dk rsth ls mi;ksx fd;k tk jgk gS A Ýsap 
iksfyusf'k;k esa] Lons'kh leqnk; laj{k.k lewg dksjy xkMZulZ çR;kjksfir xehZ çfrjks/kh dksjy çtkfr;ksa ds LokLF; dh fuxjkuh ds fy, 
ikuh ds uhps /ofud lsalj vkSj dSejksa ¼jhQvks,l½ ds usVodZ dk mi;ksx djds ,vkbZ&l{ke IysVQ‚eZ jhQvks,l dk mi;ksx djrk 
gSA ukxfjd oSKkfudksa }kjk vkSj muds fy, tSo /ofud fuxjkuh ds vuqç;ksx Hkh vf/kd lkekU; gksrs tk jgs gSaA mnkgj.k ds fy,] 
dSfyQksfuZ;k ds lksuksek dkmaVh esa ,d ukxfjd foKku ifj;kstuk] lkmaMLdsIl Vw ySaMLdsIl] v‚fM;kseksFk vksiu ,d‚fLVd fMokbl] 
ØkmM&lkslZ~M cMZ&d‚y yscy vkSj e'khu yfuaZx e‚My dk mi;ksx djds {ks= ds fofHkUu fgLlksa esa ,fo;u fofo/krk dk vkdyu 
djrh gSA fofo/krk ds LFkku&vk/kkfjr vkdyu dks rc LFkku&vk/kkfjr fofo/krk MsVk dks nwj ls laosfnr tyok;q MsVk vkSj vU; 
Hkfo";oäk tkudkjh ls tksM+dj LFkkfud e‚Mfyax rduhdksa dk mi;ksx djds varfj{k esa ,DlVªiys'ku fd;k tkrk gS] rkfd {ks= Hkj 
esa çtkfr;ksa dh ?kVuk ds xfr'khy ekufp= rS;kj fd, tk ldsaA 'kkSfd;k i{kh çsfe;ksa ds fy,] d‚usZy ySc v‚Q v‚fuZFkksy‚th us nks ,sls 
vuqç;ksx fodflr fd, gSa tks mi;ksxdrkZvksa dks /ofu }kjk if{k;ksa dh igpku djus esa enn djus ds fy, xgjs raf=dk usVodZ 
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–f"Vdks.k dks ykxw djrs gSa A çtkfr;ksa dk irk yxkus ds fy, ,-vkbZ- ,Yxksfjne esa FkeZy bestjh dk Hkh mi;ksx fd;k tkrk gS] 
15 18 12

mnkgj.k ds fy, dksvkyk ] fgj.k  vkSj [kjxks'kksa  dh Lopkfyr igpku ds fy, gokbZ lsalj ¼Mªksu] ;w,oh½ lsA

yksxksa ds fy, Lopkfyr çtkfr;ksa dh fuxjkuh ds fy, ,Yxksfjne dh c<+rh miyC/krk tSo fofo/krk Kku dk rsth ls yksdra=hdj.k 
dj jgh gSA LekVZQksu okyk dksbZ Hkh O;fä bl rduhd dk mi;ksx dj ldrk gS] vkSj lLrs vuqdwfyr gkMZos;j ¼tSls QhYMfdV] 
cMZc‚V½ rsth ls miyC/k gks jgs gSa] ftlls LFkkuh; tSo fofo/krk dh le> vkSj tkx:drk esa lq/kkj gksxk] ftlls ukxfjdksa vkSj 
leqnk; ds usr`Ro okyh igyksa dks tSo fofo/krk fuxjkuh ç;klksa esa Hkkx ysus ds fy, cM+s volj feysaxsA ;|fi] vHkh Hkh dqN pqukSfr;k¡ 
gSa] fo”ks"kdj miyC/k rduhd ds ckjs esa tkx:drk QSykus] MsVk VªkalQj dh ykxr de djus ¼tSls fMokbl ij daI;wVs'ku esa lq/kkj 
djds½ vkSj mu yksxksa dks l{ke cukus ds fy, ftuds ikl vko';d fMokbl ¼LekVZQksu] dSejk] daI;wVj½ rd igq¡p ugha gS] os bl 
rduhd dk mi;ksx dj ldsaA 

3- ekU;rk ls ijs vko';d tSo fofo/krk pj& çR;{k çtkfr;ksa ds voyksdu vkSj igpku ds vfrfjDr] ,vkbZ dk mi;ksx tSo 
fofo/krk ds fofHkUu O;qRiUu ekiksa dh Hkfo";ok.kh djus ds fy, Hkh fd;k tk jgk gS] tks LFkku vkSj le; esa tSo fofo/krk ifjorZu dk 

13v/;;u] fjiksVZ vkSj çca/ku djus ds fy, vko';d gSaA  bu O;qRiUu ekiksa dks vko';d tSo fofo/krk pj ds :i esa lanfHkZr fd;k tkrk 
gSA EBV's dh Hkfo";ok.kh ,d rsth ls c<+us okyk {ks= gS] ftlesa fu;fer :i ls u, MkVk lsV rS;kj fd, tk jgs gSa] tSls fd LFkyh; 
vkSj tyh; vkoklksa dk rsth ls lw{e oxhZdj.k] tks vtSfod&tSfod laca/kksa vkSj leqnk; lajpuk ds pkydksa dh csgrj le> dks l{ke 
cukrk gSA ,vkbZ çtkfr;ksa ds y{k.kksa dks oxhZ—r djus vkSj fuxjkuh djus esa fo'ks"k ykHk çnku djrk gS] tSls fd i'kq O;ogkj] [kkldj 
tc bls ,fueycksuZ VSx ¼ck;ksy‚xlZ½ ds lkFk la;kstu esa mi;ksx fd;k tkrk gS tks cM+h ek=k esa MsVk mRiUu djrk gSA i'kq O;ogkj 
vkSj vU; çtkfr;ksa ds y{k.kksa dks /ofud MsVk vkSj ?kVuk MkVk ls Hkh ,vkbZ }kjk oxhZ—r fd;k tk ldrk gSA tula[;k&Lrj ij] 
,vkbZ e‚My dk mi;ksx vkerkSj ij nwj ls laosfnr MsVk ds lkFk fd;k tkrk gS] rkfd dPps tSo fofo/krk MsVk dh fofo/krk vkSj 
fojyrk dks nwj fd;k tk lds vkSj ,slh Hkfo";okf.k;k¡ dh tk ldsa tks LFkku vkSj le; esa lfUufgr gksa vkSj oSf'od gksa A Lopkfyr 
tula[;k cgqrk;r vuqeku vDlj fiDlsy&vk/kkfjr oxhZdj.k vkSj Fkzs'kksfYMax fof/k;ksa esa mixzg MsVk dk mi;ksx djrs gSa A mnkgj.kksa 

14esa okbYMchLV vkSj tscjk] gkFkh] iSd&vkbl lhy vkSj vYckVªksl dh fxurh 'kkfey gSA  cgqr mPp&fjt‚Y;w'ku okyh lSVsykbV 
bestjh vf/kd O;kid :i ls miyC/k gksus ds lkFk tSls] ÞoyZ~MO;w&3] ft;ksvkbZß v‚CtsDV&vk/kkfjr fof/k;ksa ds fy, u, ,Yxksfjne Hkh 
fodflr fd, tk jgs gSa tSls] Ogsy çtkfr dh igpku vkSj tula[;k vkdyuA dbZ vuqç;qä laj{k.k igy Hkh daI;wVj fotu e'khu 
yfuaZx dk ykHk mBkrs gSa rkfd çk—frd fpàksa] vkuqoaf'kd igpkudrkZvksa ;k Lojksa dk mi;ksx djds oU;tho vkcknh esa vyx&vyx 
tkuojksa dks VªSd djus ds fy, HkhM+&lzksr okyh dSejk Nfo;ksa dks Lopkfyr :i ls lalkf/kr fd;k tk lds] tula[;k Lrj ds fo'ys"k.k 
dks l{ke djus ds fy, MsVkcsl ds Hkhrj ls O;fä;ksa dk feyku fd;k tk lds ¼mnkgj.k ds fy, okbYMeh] fc;jvkbZMh çkstsDV] 
okbYMykbQ-,vkbZ½A d‚usZy ds bZcMZ LVsVl ,aM VªsaM~l çksxzke ds 'kks/kdrkZ 1000 ls vf/kd i{kh çtkfr;ksa ds fy, iw.kZ okf"kZd pØ 
forj.k vkSj tula[;k ço`fÙk;ksa dks e‚My djus ds fy, ukxfjd foKku&O;qRiUu çtkfr;ksa dh lwfp;ksa ls ,vkbZ vkSj if{k;ksa dh 
mifLFkfr vkSj vuqifLFkfr ds fo'kky MsVk dk mi;ksx djrs gSa A var esa] 'kks/kdrkZ vHkh rd vuns[kh tSo fofo/krk ds forj.k iSVuZ dh 

11Hkfo";ok.kh djus ds fy, e'khu yfuaZx e‚My dk Hkh mi;ksx dj jgs gSaA  leqnk; Lrj ij] ,vkbZ dk mi;ksx çtkfr;ksa dh fofo/krk 
vkSj le`f) ds esfVªDl dk vuqeku yxkus ds fy, fd;k x;k gSA vk.kfod ikfjfLFkfrdh esa vxyh ih<+h dh vuqØe.k rduhdksa dks 
eq[;/kkjk esa ykus us Hkh ;gk¡ ,d Hkwfedk fuHkkbZ gS] ftlls thuksfed vuqØe MkVk dh fo'kky ek=k dk mi;ksx djus ds fy, —f=e 
cqf)eÙkk dk mi;ksx djrs gq, tula[;k vkuqoaf'kd vuqeku ds fy, dEI;wVs'kuy i)fr;ksa dks c<+kok feyk gSA mnkgj.k ds fy,] 
e'khu yfuaZx fof/k;ksa dk mi;ksx djus okys 'kks/kdrkZ çtkfr;ksa dh lhek MkVk vkSj thou bfrgkl y{k.kksa vkSj cgqr mPp&fjt‚Y;w'ku 
okys mixzg MkVk ls Øe'k% mHk;pjksa esa vkuqoaf'kd fofo/krk dh Hkfo";ok.kh djus esa l{ke gSaA ,vkbZ dk mi;ksx çtkfr;ksa dh 
cgqrk;r] vkuqoaf'kd fHkUurk vkSj dk;kZRed y{k.kksa ds la;qä iwokZuqeku çkIr djus vkSj fiNys çHkkoh tula[;k vkdkj bfrgkl dk 
vuqeku yxkus ds fy, Hkh fd;k tkrk gSA ikfjfLFkfrdh ra=&Lrj ij] ikfjfLFkfrdh ra= ds dkedkt ds esfVªDl Hkh ,vkbZ dk mi;ksx 
djds rsth ls çkIr fd, tk jgs gSa] tSls fd ikfjfLFkfrdh ra= dk {kj.k vkSj v[kaMrk esfVªDlA var esa] ,vkbZ tSo fofo/krk MsVk ds 
vklikl oSKkfud dk;Z laogu dks mPPrj cukus esa Hkwfedk fuHkkuk izkjEHk dj jgk gSA ,vkbZ&lapkfyr VsDLVDykflfQds'ku 
–f"Vdks.kksa dk mi;ksx çdkf'kr lkfgR; esa çklafxd tSo fofo/krk ys[kksa dh igpku djus] vkxs ds eSØksbdksy‚ftdy v/;;uksa esa 
mi;ksx ds fy, cM+s tSo fofo/krk MkVklsV dk fuekZ.k vkSj laonZ~/ku djus ds fy, fd;k x;k gSA tSo fofo/krk MsVk lzksrksa dh c<+rh 
cgqrk;r vkSj vlaxrrk ls fuiVus ds fy, csgrj dk;Z laogu fodflr djus esa lgk;rk djus ds fy, Hkh ,-vkbZ- dk çLrko gSaA

7
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(lzksr GEO BON)

4- tSo fofo/krk& çklafxd i;kZoj.kh; lgla;kstd& çR;{k çtkfr;ksa vkSj tSo fofo/krk dh fuxjkuh ds vfrfjDr] ,-vkbZ- dk 
mi;ksx vkerkSj ij i;kZoj.kh; pj dk vuqeku yxkus ds fy, Hkh fd;k tkrk gS tks vkxs dh tSo fofo/krk e‚Mfyax ds fy, çklafxd 
gSaA ,sls pj esa] mnkgj.k ds fy,] Hkwfe mi;ksx@vkoj.k] feêh dh ueh lkexzh] tehu ds Åij ck;ksekl vkSj dkcZu LV‚d vkSj ikuh dh 
xq.koÙkk dk oxhZdj.k 'kkfey gSA mixzg&vk/kkfjr vkSj gokbZ nwj&laosnh bestjh dks cM+s iSekus ij Hkwfe doj vkSj Hkwfe mi;ksx MsVklsV 
esa oxhZ—r djus ds fy, e'khu yfuaZx vkSj vkfVZfQf'k;y baVsfytsal dk vuqç;ksx O;kid vkSj vPNh rjg ls fodflr gSA u, fodklksa 
esa gokbZ gkbijLisDVªy vkSj LiDAR MsVk ls mioxZ ouLifr oxhZdj.k 'kkfey gSaA mixzg vk/kkfjr ,vkbZ dk ,d vU; vuqç;ksx 
mijksä dkcZu LV‚d ds vuqeku ij dsafær gS] mnkgj.k ds fy, ou dkcZu ¶yDl dk ekufp=.k vkSj Lopkfyr cM+s iSekus ij mPp 
fjt‚Y;w'ku dkcZu LV‚d vuqeku eq¶r esa miyC/k] mPp xq.koÙkk okys dkcZu LV‚d vuqeku dkcZu LV‚d gkfu vkSj lacaf/kr dkjdksa  ds 

16
ckjs esa O;kid tkudkjh çnku dj ldrs gSa] ftlls tyok;q vkSj tSo fofo/krk ladVksa esa csgrj tokcnsgh lqfuf'pr gks ldrh gSA  
vkx dh fuxjkuh vkSj çca/ku dks csgrj cukus ds fy, —f=e cqf)eÙkk ds lkFk mixzg bestjh dk Hkh mi;ksx fd;k tkrk gSA mnkgj.kksa 
esa vkx dh laosnu'khyrk e‚Mfyax] bZa/ku ueh lkexzh dh Hkfo";ok.kh djuk] vkSj feV~Vh dh ueh lkexzh ekufp=.k 'kkfey gSaA IoT 
usVodZ esa lq/kkj dk mi;ksx vfXu fuxjkuh ds fy, Hkh fd;k tkrk gS] ftlls lkoZtfud vkSj futh HkwLokfe;ksa ¼tSls Mªk;M½ ds fy, 
vfr&çkjafHkd vfXu&irk yxkus okyh ç.kkfy;k¡ l{ke gksrh gSaA ,d pqukSrh ,slh ç.kkfy;ksa dks vf/kd O;kid :i ls Ldsy djuk vkSj 
LFkkuh; leqnk;ksa vkSj Lons'kh yksxksa tSls de rduhdh :i ls mUur mi;ksxdrkZ lewgksa rd igq¡p çnku djuk gS tks vkx yxus okyh 
Hkwfe ds cM+s {ks=ksa dk çca/ku djrs gSaA 

5- ukxfjd foKku vkSj Lons'kh yksxksa vkSj LFkkuh; leqnk;ksa }kjk fuxjkuh& LFkkuh; leqnk; vkSj Lons'kh yksx lHkh dk vius 
i;kZoj.k ls vuwBk laca/k gksrk gS] tks vDlj LFkkuh; tSo fofo/krk iSVuZ ds ckjs esa fo'ks"k Kku ;k #fp dks tUe nsrk gSA ukxfjd foKku 
ifj;kstuk,¡ vDlj MsVk laxzg ;k oxhZdj.k esa turk dks 'kkfey djrh gSa],vkbZ {kerkvksa dks fu;ksftr djus okys ukxfjd foKku 
ifj;kstukvksa ds mnkgj.k LFkkuh; tSo fofo/krk iSVuZ ¼tSls lkmaMLdsIl 2 ySaMLdsIl] JhyadkbZ VVZy vkbZMh çkstsDV] cSV fMVsfDVo½ 
dh tkudkjh izkIr djus ds fy, NksVs iSekus dh ifj;kstukvksa ls ysdj O;ofLFkr MsVk laxzg ds fy, oSf'od ç.kkfy;ksa ¼tSls bZcMZ] 
bZeSey] twfuolZ½ rd gSaA ukxfjd gSdFk‚u ¼tSls vFkZ gSDl½ ds ek/;e ls laj{k.k fuxjkuh ç;klksa esa Hkh ;ksxnku ns ldrs gSaA ;s lHkh 
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igy tSo fofo/krk MsVk laxzg vkSj fo'ys"k.k dks cgqr yksdrkaf=d cukrh gSa] ukxfjdksa dks tSo fofo/krk dh fLFkfr ds ckjs esa tkudkjh 
çnku djrh gSa vkSj csgrj i;kZoj.kh; fu.kZ; ysus ds fy, odkyr esa 'kkfey gksus ds volj çnku djrh gSaA ;|fi] ,vkbZ vkSj tSo 
fofo/krk ukxfjd foKku dks vkSj ,dh—r djus dh dkQh laHkkouk gSA la;qä ekuo&e'khu Vhesa] ftUgsa ekuo&bu&n&ywi 'kks/k 
fMtkbu ds :i esa tkuk tkrk gSA nqfu;k ds loZJs"B dk ykHk mBk ldrh gSa] iSVuZ dk irk yxkus ds fy, ,Yxksfjne dh 'kfä dk ykHk 
mBk ldrh gSa] tcfd folaxfr;ksa dks le>us ds fy, ekuo LFkkuh; ikfjfLFkfrd Kku dk mi;ksx dj ldrh gSaA ;g laHkkfor iwokZxzgksa 
dh igpku djus esa fo'ks"k :i ls egRoiw.kZ gSA ukxfjdksa }kjk MsVk laxzg ds fy, ,d O;ofLFkr –f"Vdks.k ukxfjd foKku oSf'od 
Hkkxhnkjh CSGP gSA lh,lthih ekStwnk ukxfjd foKku fpfdRldksa ds lg;ksx dks varjkZ"Vªh; laxBuksa vkSj ljdkjksa ds lkFk 
leUof;r dj jgk gS] vkSj lrr fodkl dh fn'kk esa oSf'od ç;kl esa ,d çeq[k ;ksxnkudrkZ ds :i esa ukxfjd foKku MsVk vkSj 
midj.kksa ds mi;ksx dk leFkZu djrk gSA ;g HkkSxksfyd {ks=ksa] laL—fr;ksa vkSj 'kks/k {ks=ksa esa fofo/k vkSj lekos'kh Hkkxhnkjh LFkkfir 
djrk gS] ukxfjd foKku dks ifjorZu ds fy, ,d ,dh—r] l{ke vkSj xq.kd 'kfä ds :i esa c<+kok nsrk gSA Lons'kh leqnk;ksa dk 
ç—fr ls ,d varj&ih<+hxr laca/k gS vkSj vDlj os blls vkthfodk çkIr djrs gSa] ftlls mUgsa vius LFkkuh; ikfjfLFkfrdh ra= ds 
ckjs esa Kku dk [ktkuk feyrk gS] ftldh rqyuk vk/kqfud foKku ls ugha dh tk ldrhA ;g Lons'kh Kku ,sfrgkfld vk/kkj js[kkvksa 
dks le>us vkSj tSo fofo/krk dh fLFkfr vkSj ço`fÙk;ksa dh fuxjkuh djus ds fy, egRoiw.kZ gS vkSj ,slh uhfr;ksa dks fodflr djus esa 
lgk;rk dj ldrk gS tks Lons'kh leqnk; dh vkthfodk vkSj laL—fr ds j[kj[kko dks lqfuf'pr djrs gq, tSo fofo/krk ds fy, 
egRoiw.kZ gSaA c<+rs [krjksa ds lkFk] dbZ leqnk;ksa us ikfjfLFkfrdh ra= dh fuxjkuh djuk izkjEHk dj fn;k gS vkSj ç;klksa vkSj lalk/kuksa 

3
dks ,d lkFk ykus ds fy, dqN ç;kl miyC/k gSaA  ;g ns[krs gq, fd Lons'kh Kku vkSj foKku cgqr vyx&vyx Kku ç.kkfy;ksa ls 
fudyrs gSa] ;g egRoiw.kZ gS fd budks ,d lkFk ykus okys <kaps dks fodflr djus esa lko/kkuhiwoZd fopkj fd;k tk,A ,d lkFk dke 
djrs gq,] Lons'kh Kku vkSj ,vkbZ fuxjkuh dks cny ldrs gSa vkSj LFkkuh; leqnk;ksa ds gkFkksa esa 'kfä ns ldrs gSa ftlls os LFkkuh; 
ladsrdksa dk mi;ksx djus esa l{ke gks ldsa ftUgsa os fof'k"V :i ls le>rs gSa vkSj egRo nsrs gSa vkSj ikfjfLFkfrdh ra= esa D;k gks jgk gS] 
bl ckjs esa tkudkjh çkIr djrs gSaA ,slk gh ,d mnkgj.k Microsoft vkSj CSIRO ds chp lk>snkjh gSA bl ifj;kstuk esa] Lons'kh 
jsatjksa }kjk Mªksu QqVst ,d= dh tkrh gS vkSj daI;wVj fotu dk mi;ksx ikS/kksa vkSj tkuojksa dh igpku djus ds fy, fd;k tkrk gS 
vkSj ifj.kkeksa dk mi;ksx LFkkuh; fu.kZ; ysus ds fy, fd;k tkrk gSA ,sls ,vkbZ lapkfyr fuxjkuh –f"Vdks.kksa dks fodflr vkSj ykxw 
djrs le;] ;g vko';d gS fd LFkkuh; leqnk;ksa dks 'kkfey fd;k tk,] i;kZIr çf'k{k.k çnku fd;k tk, vkSj MsVk laçHkqrk dks cuk, 

17j[kus vkSj bldk mi;ksx djus dh mudh {kerk ij fopkj fd;k tk,A  ,sls ç;klksa dks c<+kus vkSj ekudh—r djus dk volj gS 
rkfd mudk mi;ksx oSf'od Lrj ij vkSj uhfr dks lwfpr djus lfgr dbZ iSekuksa ij fd;k tk ldsA

6- Hkfo"; esa tSo fofo/krk fuxjkuh ds volj& fudV Hkfo"; esa] tSo fofo/krk fuxjkuh ç;klksa dks vkSj izHkkoh cukus ds fy, ,vkbZ 
rduhd ds fy, fofHkUu fodkl {ks= ekStwn gSaA çtkfr;ksa dh fuxjkuh ds ekeys esa] dSIpj ij MkVk dks lalkf/kr djus ds fy, ,t 
,ukfyfVDl dk mi;ksx djus okys vuqç;ksxksa esa o`f) dh mEehn gSA v‚u&fMokbl] bu&lhVw] LFkkuh; MsVk fo'ys"k.k MkVk 
gLrkarj.kh;rk vkSj LokfeRo laca/kh eqíksa ij dkcw ikus dk ,d lek/kku çnku djrk gS tc MsVk dks nwjLFk daI;wfVax lalk/kuksa esa 
LFkkukarfjr djuk laHko ugha gksrk gS] cgqr egaxk gksrk gS] ;k vU;Fkk vokaNuh; gksrk gSA dSIpj ij MsVk dks lalkf/kr djus ls MsVk 
laxzg.k dk cks> Hkh de gksrk gS D;ksafd dsoy lalkf/kr MsVk gh laxzghr vkSj laHkkfor :i ls LFkkukarfjr gksrk gSA MsVk iwokZxzg vkSj 
deh dks nwj djus esa Hkh ,vkbZ ds c<+rs mi;ksx dh vk'kk gSA MsVk&fojy flLVe] {ks=ksa ;k le;kof/k esa MsVk dk vuqeku yxkus ds fy, 
,vkbZ ,Yxksfjne ykxw fd, tk ldrs gSaA blls tSo fofo/krk vk/kkj js[kkvksa vkSj #>kuksa dk iwokZuqeku vkSj c<+sxk rFkk csgrj gksxk 

10
tgk¡ ekStwnk MsVk lhfer gSA tSo fofo/krk fuxjkuh esa ,d vkSj ço`fÙk gkbijLisDVªy MsVk dh c<+rh miyC/krk vkSj mi;ksx gSA  bl 
rjg ds MsVk dk fo'ys"k.k c<+s gq, VSDlksuksfed vkSj fo"k;xr ladYiksa ij fuxjkuh dks tUe ns jgk gSA mixzg vkSj gokbZ gkbijLisDVªy 
MsVk dk fo'ys"k.k] mnkgj.k ds fy,] çtkfr;ksa ds Lrj ij ouLifr ekufp=.k dks l{ke dj jgk gSA gkbijLisDVªy MsVk dbZ vU; 
i;kZoj.kh; pj] tSls feV~Vh dh dkcZu lkexzh] ikS/kksa dk LokLF;] ;k ¼lw{e½ çnw"kdksa ds Lrj esa le`) var–Zf"V Hkh çnku dj ldrk gSA 
csgrj tSo fofo/krk ehfVªd vkSj pj ¼tSls&bZchoh½ çkIr djus ds fy,] nwj ls laosnh MkVk ds lkFk {ks=&vk/kkfjr çtkfr MsVk 
vfHkys[kkxkj ¼tSls] thou bfrgkl y{k.k] vkokl çkFkfedrk,a½ dks ,dh—r djus esa Hkh ,vkbZ rsth ls egRoiw.kZ gSA ;g fodkl tSo 
fofo/krk fuxjkuh MkVk dh vf/kdkf/kd xq.koÙkk vkSj xgjkbZ çnku djsxk vkSj varfj{k vkSj le; esa tehu vk/kkfjr voyksduksa ds rst 
Ldsfyax dks l{ke djsxkA tSo fofo/krk fuxjkuh ds fy, ,vkbZ esa ,d vkSj ço`fÙk çtkfr;ksa dh fuxjkuh ds fy, yscy fd, x, 
çf'k{k.k MkVk ds iqLrdky;ksa dk fodkl vkSj [kqys rkSj ij lk>k djuk gS ¼mnkgj.k ds fy, LILA BC½A mnkgj.k ds fy, 
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ck;ks,d‚fLVd oxhZdj.k vkSj dSejk VªSi best oxhZdj.k ds fy, vf/kd ls vf/kd ,sls [kqys iqLrdky; miyC/k gks jgs gSa] tcfd cgqr 
mPp&fjt‚Y;w'ku okys mixzg MsVk ls v‚CtsDV&vk/kkfjr çtkfr;ksa dh igpku ;k gkbijLisDVªy fjeksV&lsaLM MsVk ds fy, 
iqLrdky; dqN gn rd nqyZHk gSaA yscy fd, x, çf'k{k.k MsVk ds iqLrdky;ksa dh c<+rh miyC/krk mu txgksa ij vkxs ds fo'ys"k.k 
dks c<+kok nsxh tgk¡ lkef;d MkVk miyC/k ugha gSA 

7- fu"d"kZ& var esa] ç—fr esa ekuoh; vuqHko dks c<+kus vkSj blds xsehfQds'ku esa ,-vkbZ- dh Hkwfedk c<+rh gqbZ çrhr gksrh gSA laof/kZr 
okLrfodrk ¼,-vkj-½ dk mi;ksx i;kZoj.k esa çtkfr;ksa dk irk yxkus vkSj mUgsa okLrfod le; esa oxhZ—r djus esa lgk;rk ds fy, 
rsth ls fd;k tk jgk gS ¼mnkgj.k ds fy,] if{k;ksa dh igpku djus dh {kerk okys nwjchu] okLrfod le; esa if{k;ksa dh vkokt dks 
l{ke djus okys eksckby Qksu ,si ;k ikS/kksa dh ifÙk;ksa dh igpku½A bldk mi;ksx LFkkuh; leqnk;ksa dks Hkwfe mi;ksx ifjorZu ds 
Hkfo"; ds ifj–';ksa dk irk yxkus esa l{ke cukus ds fy, Hkh fd;k tk ldrk gS] tSls fd o`{kkjksi.k esa o`f)A ;g ,d ,slk {ks= gS ftlesa 
vuqç;ksxksa dk foLrkj gks ldrk gS] D;ksafd ç—fr ds çfr mRlkgh yksx vius i;kZoj.k ls tqM+us o tSo fofo/krk laj{k.k ds u, rjhds 
[kkst jgs gSa vkSj ;g u, n'kZdksa dks ç—fr ls tksM+us esa ,d midj.k çnku dj ldrk gSA
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