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Software	with	Intelligent	Marking	Based	identification	of	Asiatic	lions	(SIMBA)	

The	Asiatic	lion	is	the	pride	of	our	nation	and	is	also	a	flagship	species	of	the	semi-arid	

tracts	 in	 the	 Gujarat	 State.	 The	 continuous	 efforts	 for	 conservation	 and	management	 by	 the	

Government,	with	the	impeccable	support	of	the	local	people	for	such	efforts,	have	resulted	in	a	

steady	increase	in	the	population	of	the	Asiatic	Lions	in	Gujarat	during	the	recent	past.	Lions	are	

now	reoccupying	their	historically	lost	territories	through	natural	dispersal	in	the	Saurashtra	

region	of	the	Gujarat	State.	Due	to	the	strong	ecological	and	cultural	value	for	the	Asiatic	Lions,	

they	have	received	increased	conservation	attention	in	recent	years.	

The	 persistent	 identification	 of	 individuals	 significantly	 enhances	 conservation	 and	

management	 efforts	 and	 ecological	 aspects	 of	 the	 species.	 Natural	 marks	 are	 used	 for	 non-

invasive	 individual	 identification	 in	 several	 species,	 often	 through	photographic	 comparison.	

Such	identifications	recognise	unique	marks,	patterns,	shapes	of	particular	body	parts	or	scars.	

The	 Asiatic	 lion	 is	 an	 Endangered	 species,	 and	 therefore,	 it	 is	 vital	 to	 augment	 the	

individual	 identification	 by	 adding	 new	 technological	 interventions.	 The	 Gujarat	 Forest	

Department	 has	 always	 aimed	 to	 keep	 in	 line	 with	 the	 latest	 and	 state-of-the-art	 modern	

scientific	technologies.	The	Asiatic	Lions	do	not	have	distinctive	patterns	in	colouration	or	other	

readily	visible	permanent	individual	identification	marks.	On	occasion,	identification	of	whisker	

spot	patterns	(vibrissae	pattern)	and	other	markings	has	assisted	in	identifying	the	individual	

lions.	The	Asiatic	Lions	have	 conspicuous	whisker	 spots	on	either	 side	of	 their	muzzle.	Each	

whisker	spot	is	a	small	furless	area	surrounding	a	single	'whisker'.	Parallel	rows	of	whisker	spots	

are	 located	 on	 each	 side	 of	 each	 lion's	 face.	 Scientific	 studies	 (Pennycuick	 &	 Rudnai,	 1970;	

Pennycuick,	1978;	Packer	&	Pusey,	1993;	Nguyen,	et	al.,	2017;	Hermon	&	Sharma,	2020;	etc.)	

have	revealed	that	precise	patterns	of	these	whisker	spots	are	highly	variable,	and	they	do	not	

change	 over	 time.	 Therefore,	 these	 patterns	 can	 be	 helpful	 for	 individual	 identification.	 The	

identification	 is	based	on	 the	relationship	between	 the	whisker	spots	 in	 the	 first	and	second	

rows.	Moreover,	other	information,	such	as	the	presence	of	scars	on	the	face,	notches	on	the	ears,	

and	other	metadata	of	the	photograph	taken	also	enhances	the	identification	process.	

Computer-assisted	 photo-identification	 is	 a	 helpful	 tool	 for	 understanding	 population	

demographics	and	expanding	conservation	and	management	efforts.	Gujarat	Forest	Department	

has	 taken	 one	 more	 scientific	 step	 to	 further	 improvise	 the	 scientific	 understanding	 of	 the	
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population	 dynamics,	 dispersal,	 social	 system	 of	 Asiatic	 Lions.	 An	 Artificial	 Intelligence	 (AI)	

based	 photo-identification	 software,	 specifically	 designed	 to	 distinguish	 patterns/marks,	 has	

been	developed	to	identify	the	Asiatic	Lions	individually.	The	software	is	named	as	"Software	

with	Intelligent	Marking	Based	identification	of	Asiatic	lions,	shortly	called	as	'SIMBA'.		

The	SIMBA	works	with	a	deep	machine	learning	technique	that	matches	a	point-pattern	

for	pairwise	comparisons	that	automates	the	individual	identification,	based	on	the	variability	

in	the	individual's	whisker	spot	pattern,	the	presence	of	scars	on	the	face,	notches	on	the	ears	

and	 other	metadata	 of	 the	 photograph.	 The	 software	 also	 extracts	 the	 uniqueness	 from	 the	

photograph	and	can	cluster	similar	patterns/marks	within	the	embedding	space	of	the	machine	

learning.	The	SIMBA	is	trained	with	sufficient	training	data	and	is	able	to	isolate	the	region	of	

interest	 (ROI)	 and	 separate	 them	 for	 further	 identification.	 Thus,	 the	 individual's	 identity	 is	

estimated	 by	 identifying	 the	 uniqueness	 within	 the	 whisker	 spot	 patterns	 or	 any	 other	

identifiable	marks	on	the	Asiatic	Lion's	face/ear.	After	the	individual	identification,	the	SIMBA	

also	creates	a	database	with	a	unique	identification	number/name.	It	allows	the	user	to	identify	

and	 search	 whether	 the	 individual	 already	 exists	 in	 the	 database	 or	 is	 a	 new	 inventory.	

Additional	criteria	like	gender	(male/female),	name,	microchip	number,	life-status	(dead/alive),	

lactating	(in	case	of	female)	can	also	be	used	to	filter	the	individual	from	the	database.	In	addition	

to	the	features	mentioned	above,	the	wildlife	veterinary	record	of	the	individuals	may	also	be	

added.	It	has	a	user-friendly	graphical	interface	that	helps	to	understand	the	available	database	

easily.	 The	 SIMBA,	 thus,	 provides	 an	 efficient	 non-invasive	 identification	mechanism	 for	 the	

Asiatic	Lions	that	will	aid	in	the	various	efforts	towards	conservation	and	management	of	the	

species	in	the	Asiatic	Lion	Landscape.	The	SIMBA	is	housed	in	the	recently	established	(11th	June	

2019)	"Gir	Hi-Tech	Monitoring	Unit"	at	Sasan-Gir.	Thus,	the	Gujarat	Forest	Department	under	

the	Government	of	Gujarat	has	moved	a	step	closer	to	attaining	its	consistent	aim	of	conserving	

Asiatic	lions	through	scientific	management.	

As	 part	 of	 the	 Make	 in	 India,	 the	 software	 is	 developed	 by	 the	 Hyderabad	 based	

“teliolabs”,	who	are	one	of	the	leader	in	development	and	use	of	innovative	technologies.	

Dr.	Mohan	Ram	(IFS)	
Deputy	Conservator	of	Forests,	
Wildlife	Division,	Sasan-Gir,	
Gir	National	Park	and	Wildlife	Sanctuary,	
Gujarat	(INDIA).	
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Logo	of	SIMBA	("Software	with	Intelligent	Marking	Based	identification	of	Asiatic	lions)	
	

	
	

Sample	Screen	Shots	of	the	SIMBA	
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