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Design and field installation of automated electronic
Asian Elephant signage for human safety

Sanjoy Deb ! ®, Ramkumar Ravindran? @ & Saravana Kumar Radhakrishnan®®

12 Department of ECE, Bannari Amman Institute of Technology, Sathyamangalam, Tamil Nadu 638401, India.
3School of Electronics Engineering, Vellore Institute of Technology, Chennai Campus, Chennai, Tamil Nadu 600127, India.
!sanjoydeb@bitsathy.ac.in, 2ramkumarr@bitsathy.ac.in, r.saravanakumar@vit.ac.in (corresponding author)

The Human-elephant interactions have intensified
exponentially over the vyears across tropical and
subtropical countries of Asia and Africa. As human
habitation is gradually overtaking the traditional
elephant territories, the conflicts become more regular
and extreme. The conflict not only causes financial
turmoil in those remote areas, but it also causes fatal
injuries and even deaths of both humans and elephants
(Shaffer et al. 2019). When associated with India, the
number of human deaths due to elephant attacks is
significantly high and is a serious concern (Nath et al.
2009). One of the major reasons for such high numbers
of human deaths is ‘surprising human-elephant
encounters’ at remote elephant crossing points during
night hours. Even though elephant corridor locations
are mostly precise, it’s difficult to identify them in the
dark even for the locals. Whereas for outsiders, either
in a vehicle or on foot, it’s like moving through a deadly
conflict zone without any hint of danger. Some of the
crossing points are marked mostly with retroreflector
signboards by the forest department and NGOs. Since
they don’t possess inherent luminescence, these objects
remain invisible from a distance at night and require a
specific angle of vehicle headlights to be illuminated

Editor: Heidi Riddle, Riddle’s Elephant and Wildlife Sanctuary, Arkansas, United States.

(Karanth & Ranganathan 2018). Along with financial loss
due to crop raids, such human death creates a terrifying
and tense environment in those remote pocket areas
which sometimes counter-fire by the killing of elephants
through poison and electrocution (Panda et al. 2020).
One of the possible solutions to neutralize the situation
is to demark the elephant crossing points with electronic
elephant signage (EES). The EES is an elephant-shaped
light that glows during the night to warn vehicles and
people about the specific location of the elephant
crossing points and thus help them to take proactive
measures to avoid any potential conflict. This innovative
solution has the potential to significantly reduce human-
elephant interactions, saving lives and preserving the
delicate balance of our ecosystems.

The iterative co-designed Indigenous EES is
pragmatic and aesthetic to be Indigenous-specific and
relevant in this practical real-world application (Image
1) with a 12-in. x 12-in. x 2-in. (H x L x W) waterproof
plastic enclosure with a LASER cut elephant shape as the
front cover. This device is shown as a block diagram in
Figure 1 and contains an integrated solar panel, battery,
and electronic circuits. This has a darkness sensor that
turns on the unit at night, where it flashes every second
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Figure 1. Circuit block diagram for electronic elephant signage.

Ittarai

Sathyamangalam (@) 8,561
Tiger Reserve._ BBy o Unil 0 El " Ele phar g
hada @ Usit2 e 11579982, 77.139851
LT @ Unit3
© Unitd
i Loc: 11.553331, 77.140919
Q Bannarlo h 5. = ¥
E Sathyamangalam e
= L 9 6 E r
Tiger Reserve Pudukuiyanur
Unit Ty Bl&@wsany
Loc: 11.538450, 77.110375 ) : Chikkarasampalayam
Ajanar FlESTFOUTENSTILILD
¥ . Kempani
S FETITIT T el G
Kallampalayam Sahyamangalam GlSWUmTL
£ 6L EULDL TERETT WILD FEMWILOEIELILD
Pasuvapalayam
LIGreu LIMEmETLILD
Loc: 11.487606, 77.106377 : @
Unit 8 S.5'Ma
o
Bhavanisagan,
LsumerflFmaET q
Nal_ﬂdlpura‘_'r‘. i Bhavanisage: Reservic L D) Akks
TRIREIL LD usumedl STa Senen O Tiire i
atagiri Vakang
] @ Unitll SUHEETL
3@ HOROCE Loe: 11.451992, 77.147480
i [z=9) Odayagol
Unit 12 Vinnappalli EDENLILIMEEL ¢
i __\_0 = sflsirasrLiueTertl
Loc: 11.438923, ?7‘91;35894 Tanadpaliam
engaral P © Unit13 TR (o (TR T
i Unit 14 1 A
[0 : Ukkaram
Loc: 11.423796, 77.139105 2 BETID
Sanaruc
? Pungampalli SIS
Ariyappampalayam L=l bususb]

SAflwOubUTeEnsTILD

Q Irumborai =

Kavilipalayam
EmeflsSlumenamILD

Figure 2. Locations of fifteen electronic elephant signage in the Sathyamangalam Tiger Reserve (STR) area.

until being turned off in the sunlight so that it can get
people’s attention from a far distance without running
all day on battery. The ‘reference voltage adjusting’
potentiometer is to set the switching on-off time and the
‘pulse duration adjustment’ potentiometer is to adjust
the on-off duration of the light. The signage has four sets
of O-watt red LED lights, each set containing four lights.
A red glossy reflector sheet on the back boosts the light
intensity.

A manual control switch is given for the user to make
the signage ‘on’ or ‘off”. The overall weight of the signage
is 1.1 kg therefore it can be easily clamped over any pre-
existing structures (pole, wall, and even on the tree
wood) and thus extremely suitable for field installation.
Eventhoughitis relatively small, it’s extremely bright and
technically superior to any other existing comparative
design. This innovative EES, designed and developed
entirely in India, stands out for its affordability (Rs. 1,600

Journal of Threatened Taxa | www.threatenedtaxa.org | 26 June 2024 | 16(6): 25482-25485

a3
wj;



Electronic Asian Elephant signage for human safety Deb et al.

Image 1. Rooftop testing and trial run of EES for three days before taking to the field. © Sanjoy Deb.

Image 2. Glowing full elephant shape EES during the night at STR. © Image 3. Glowing elephant head shape EES during the night at STR. ©
Sanjoy Deb. Sanjoy Deb.

Image 4. Installation of EES with support from the forest department at Velamundi, Bhavanisagar, and Sathy ranges of STR. A—Unit 2 Location
11.438163 N, 77.14556 E | B—Unit 7 Location 11.425191 N, 77.135714 E | C—Unit 8 Location 11.434828 N, 77.136601 E. © Sanjoy Deb.

25484 Jowrnal of Threatened Taxa | www.threatenedtaxa.org | 26 June 2024 | 16(6): 25482-25485



Electronic Asian Elephant signage for human safety

INR/unit) and unique features. The built-in darkness
sensor and control circuit automatically adjusts lighting
based on ambient light, optimizing energy usage and
reducing operating costs compared to passive non-self-
glowing signage. Its user-configurable settings further
enhance its adaptability and value.

The Sathyamangalam Tiger Reserve (STR), which is
one of the prime human-elephant interphase hotspots
on the Indian map, is selected for electronic elephant
signage installation under the present project. The
NH948 and the number of state highways form a mesh-
like structure that spreads through forest buffers and
core areas. There are hundreds of elephant crossing
points over the forest road network. Moreover, there
are hundreds of elephant activity zones in remote
village areas that are scattered all over the STR. The spot
identified for signage installation in the STR area after
consecutive field surveys with the forest department
at 15 elephant crossing points, as shown in Image 1.
Images 2—4 show various stages of the EES installation
project such as design testing and field installation. The
devices were installed in September 2023 and have been
running successfully ever since. The radiant elephant

Deb et al.

signage has received praise from residents, nature
lovers, the Forest Department, and other stakeholders.
Common questions address the night time visibility,
the placement of the signs, and the response time to
visual notifications. The feedback from readers is greatly
appreciated and will be considered in future iterations of
the electronic elephant signage.
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Articles

Measuring people’s attitude towards conservation of Leopard Panthera pardus
(Mammalia: Carnivora) in the foothills of Himalayan region

— Megha Rani, Sujeet Kumar Singh, Maximilian L. Allen, Puneet Pandey &
Randeep Singh, Pp. 25283-25298

Empirical evidence of Tiger Panthera tigris (Mammalia: Carnivora: Felidae)
dispersal towards south from Similipal Tiger Reserve to Kuldiha Wildlife
Sanctuary: potential implications for its conservation in the Greater Similipal
Landscape

— Harshvardhan Singh Rathore, Jagyandatt Pati, Samrat Gowda, D.N. Sai Kiran,
M. Yogajayananda, Yadvendradev V. Jhala, Manoj V. Nair, Bivash Pandav &
Samrat Mondol, Pp. 25299-25304

Philippine Warty Pig Sus philippensis Nehring, 1886: level of awareness and
conservation practices in Datal Bad, West Lamidan, Don Marcelino, Davao
Occidental, Philippines

— Pedro M. Avenido, Pp. 25305-25317

Understanding Human-Nilgai negative interactions in India: a systematic
review through print media report analysis

— Chandrapratap Singh Chandel, Sangeeta Madan, Dhruv Jain, Lallianpuii KawIni,
Vishnupriya Kolipakam & Qamar Qureshi, Pp. 25318-25329

Harmonizing ecology and society: an integrated analysis of vulture
conservation in the Nilgiri Biosphere Reserve, India
—S. Manigandan, H. Byju & P. Kannan, Pp. 25330-25344

Nesting habits of Baya Weaver Ploceus philippinus (Linnaeus, 1766) on power
and television cables in the agricultural landscape of Kallakurichi district, Tamil
Nadu, India

— M. Pandian, Pp. 25345-25359

Factors influencing the occurrence of the House Sparrow Passer domesticus
(Linnaeus, 1758) (Aves: Passeriformes: Passeridae) in Bhavnagar, Gujarat, India
— Foram P. Patel, Pravinsang P. Dodia & Deven M. Mehta, Pp. 25360-25372

Waterbird diversity of Saman Wetland Complex in Uttar Pradesh: a crucial site
for the India’s National Action Plan on migratory birds
— Ombkar Joshi, Nisha Singh & P. Sathiyaselvam, Pp. 25373-25384

First record of two species of venomous snakes Bungarus suzhenae and
Ovophis zayuensis (Serpentes: Elapidae, Viperidae) from India

— Jason Dominic Gerard, Bitupan Boruah, V. Deepak & Abhijit Das, Pp. 25385—
25399

Bio-ecology of the bush cricket Tarbinskiellus portentosus (Lichtenstein, 1796)
(Insecta: Orthoptera: Gryllidae): a relished edible insect in Nagaland, India

— Patricia Kiewhuo, Lirikum Jing, Bendang Ao & Lakhminandan Kakati,

Pp. 25400-25409

Addition to the liverwort flora (Marchantiophyta) of Arunachal Pradesh, India
— Nonya Chimyang, Pherkop Mossang, Anshul Dhyani, Heikham Evelin, Prem Lal
Uniyal, Devendra Singh, Meghna Paul & S.K. Nasim Ali, Pp. 25410-25421

Communications

A preliminary assessment of the bat fauna (Mammalia: Chiroptera) of Murlen
National Park, Mizoram, India: distribution, morphology, and echolocation
— Uttam Saikia & Rohit Chakravarty, Pp. 25422-25432

First record of albinism in Lesser Woolly Horseshoe Bat Rhinolophus beddomei
(Chiroptera: Rhinolophidae) with an updated list of chromatic aberrations in
bats in India

— Pratiksha Sail & Manoj R. Borkar, Pp. 25433-25439
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First record of Garra kempi Hora, 1921 (Cypriniformes: Cyprinidae) from
Lohandra River of Nepal

— Jash Hang Limbu, Dipak Rajbanshi, Laxman Khanal & Ram Chandra Adhikari,
Pp. 25440-25445

Earthworm (Oligochaeta) diversity of Kumaun Himalaya with a new record
of Drawida japonica (Michaelsen, 1892) (Monaligastridae) from Nainital,
Uttarakhand, India

— Shikha Bora, Deepak Chandra Melkani, Ajay Kumar, Mansi Arya, Kulbhushan
Kumar, Netrapal Sharma & Satpal Singh Bisht, Pp. 2544625452

Woody flora of Karumpuliyuthu Hill, Tenkasi, Tamil Nadu, India: a checklist
— K. Lalithalakshmi, A. Selvam & M. Udayakumar, Pp. 25453-25460

Short Communications

First record of Croaking Gourami Trichopsis vittata (Cuvier, 1831) from West
Bengal, India
— Sujal Dutta, Bakul Biswas & Bibhas Guha, Pp. 25461-25464

Lasioptera sharma, a new species of gall midge (Diptera: Cecidomyiidae)
feeding on Leea indica (Vitaceae) in India

— Duraikannu Vasanthakumar, Rajiv Loganathan & Palanisamy Senthilkumar,
Pp. 25465-25469

Epipogium Borkh. (Orchidaceae): a new generic record for Andhra Pradesh,
India
— P. Janaki Rao, J. Prakasa Rao & S.B. Padal, Pp. 25470-25473

Physcomitrium eurystomum Sendtn. (Funariaceae): a rare species recorded
for Assam, India
— Twinkle Chetia & Himu Roy, Pp. 25474-25477

Notes

First photographic evidence of Mainland Serow Capricornis sumatraensis
thar (Bechstein, 1799) in Raimona National Park, Assam, India

— Dipankar Lahkar, Mohammad Firoz Ahmed, Bhanu Sinha, Pranjal Talukdar,
Biswajit Basumatary, Tunu Basumatary, Ramie H. Begum, Nibir Medhi, Nitul
Kalita & Abishek Harihar, Pp. 25478-25481

Design and field installation of automated electronic Asian Elephant signage
for human safety

— Sanjoy Deb, Ramkumar Ravindran & Saravana Kumar Radhakrishnan,

Pp. 2548225485

First nesting record of Black-necked Stork Ephippiorhynchus asiaticus (Aves:
Ciconiiformes) in Kumana National Park, Sri Lanka

— W.D.C.N. Gunathilaka, B.K.P.D. Rodrigo, D.M.A. Kumara, E.G.D.P. Jayasekara
& W.A.D. Mahaulpatha, Pp. 25486-25488

Mugger Crocodile Crocodylus palustris (Lesson, 1831) predation on Brown
Fish Owl Ketupa zeylonensis (J.F. Gmelin, 1788), with notes on existing
literature regarding their predation on birds

—Jon Hakim & Jack Pravin Sharma, Pp. 25489-25491

New distribution records of two jumping spiders of the genus Stenaelurillus
Simon, 1886 (Araneae: Salticidae) from Gujarat, India
—Subhash I. Parmar, Pranav J. Pandya & Dhruv A. Prajapati, Pp. 25492-25494
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