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Passive IR Cameras

"  Great for medium and large mammals

57129 PM

" Inventories
Wildlife movement
Abundance
Occupancy

Behavior

" Not so great for Herps

"  Temperature differential
" Movement speed

" Attempts to Increase Sensitivity:

" High rates of false triggers
" High variability in detection rates among cameras .
®  Cost and time prohibitive to sort images




Camera Trap
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An improved camera trap for amphibians,
reptiles, small mammals, and large
invertebrates
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Abstract

Camera traps are vajusble sampling t0ols commonly used toinveniony and monitor wikdi
communities but are challen ged to refiably sample small animals. We infroduce a novel
active camera Fap sysEmenshiing the relisble and efficient uss of wildife cameras fors:
pling small animals, paricularty repiile s, amphibians, small mammals and large imvarte-
brates. k supasses the detection ability of commonty used passive infrared ( PIR) camen
far this application and sliminstes problems such as high rates of false triggers and highy
iahilty in deection rates among cameras and study bocations. Our system, which employ
HALT trigger, is capable of coupling to digital PIR cameras and is designed for deteciing
small animals traversing small tunnels, namow trails, small clearings and along walls ord
fancing.

Introduction

Caimera wapsane valuable sampling tool com monly wsed by ecologisas and conservationis
iawentory and monitor wildlife communities [1-8], estimate ocoupancy and sbundance [L 3
AL, and mwondter animalbebavior [1 7] especially for rare, threatesed, and endange re d species
[ & 9] Most digital game and tead came ras vse a passive lnfrared (PIR) sensor for thelt trig
ger i onder 1o captise images The PIR sensor isa pyroeleciric device dexigned 1o detect mam
mak based on 2 combination of heat and motion [9-131, The PIR sensor responds to fhermal
emissions | radation ) within wavelengths ranging from 8 pom to 14 g, which i the sve rage
range an endoth el marmmal radisios | 14, 11, 145 [is te comparative change in infrared
emdssions between 2t object and its backgrownd, Eifferemtisted between thermally se nsitive
crysials indde the PIR sensor that iggers detection [111 The ma jority of these came rasalio
allow researche s 1o 3 djust operational parameters (Le. trigger senstivity, photo guantity,
delay between pictares, thme-lapse, eic) and capiure metadsta such as date, lme avd tempera-
ture [2,12].

Typically ananimal mustbe 2.7°C warmer than i seresunding environme o, and moving

acmoks 2 PIR sensor’s Aeld of vew, 1o trigger adetection [, 13]. However, ectothermie anlmals

Slow (0.01 m/s)

Medium (0.2 m/s)




Hobbs Active Light Trlgger (HALT)
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" Active Light- Near Infrared

®  Pre-aligned fixed beam on threshold. Image capture upon broken beam

®  Place along barrier fencing, narrow trail, underpasses
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An ohjective road risk assessment method for multiple
species: ranking 166 reptiles and amphibians in California
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omiler e need ke bamer snkdures md safe
wildlife roel-oresings to maingkn the long-erm
vishdlity of wikllfe populsiiing, In dnder lo prnize
these eflons, il & mmponan kidentily sprecies thal e
maied &l ris K of extipation from mosd-related impaot.
Purpnge (ur poal wes 0 identily reptiles snd
amphitrizns m Califirms = highest nisk from roml
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and 8 lak of secie-specilic redearch duis,. we
developed an ahjechve nsk sise wmend melhod e el
upon miad ecodogy stience,
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Information Gaps

" Tunnel spacing needs for migratory species?
" Fabrice G.W.A. Ottburg and Edgar A. van der Grift*

Does it matter what barrier fencing is used (opacity)?

Do turn-arounds work?

What types of jump-outs are most effective?

Are wildlife tunnels effective for herpetofauna?
(existing or new design)




Stanford Study- CA Tiger Salamander

Stanford CTS AN - egend
Barrier Movement Study s - » AnimexFencing

» ERTEC fencing
o © HALT cam
fl © HALT video

Opaque Fencing with
HALT cameras

e

Solid Fencing with
HALT cameras

Upland CTS
habitat
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Sierra Study- Yosemite Toad







Data Management/ Analysis

" Enter photos into modified Colorado Photo Database (C.
Rochester, B. Idrizaj, T. Matsuda)

" Time stamp
" Species ID
® Direction of movement

B Camera Station




Individual ID- Example Yosemite Toad

07-13-2018 02:02:59




Individual ID- Example Yosemite Toad

07-13-2018 02:02:59




Individual ID- Example Yosemite Toad




Individual ID- Example Yosemite Toad

e

E 13S Spot: Com pare -resu!ts“

Images | Unknown individual | Found individual | Peint cloud|

Unkrown individual: .. \14July2018_S040_7130276-1.jpg  Score: 21,06

1,00
Found individual: ..._0004%14July2018_MO20_7130086-1_SYTANCA 0004, jog

@ | Include in database ] [ Wew individual | [ Only identification ] [ Close |

— =




Individual ID- Example Yosemite Toad

{25 135 Spot: Compare resull

Images | Unknown individual | Found individual | Peint cloud|

= 135 Spot: Compare resui“ts”

1 I Imagesl Unknown individual | Found individu

Unknown individual: 14July2018_S040_7130276-1.jpg
Found individual: 14July2018_MO20_7130066-1_SYT.
Mr of feature pairs: 22

Scorg: 21,056

@ l Include in database ] [ Mew individual ] l Only identification I l Close ]




Individual ID- Example CTS

I=:\Stanford CTS\3S Spoti3S Standford CTS Database\STFAMCA_31\01080115_str.jpg

||| 1mages | Unknown individual | Eound individual | Foint cloud

Unknown individual; 01080115 _strjpg
Found individual: 01080126 _str. jpg
N of feature pars: 10

Score: 42.62

& [ melude n database | [ new mdwidual | [_only ]

3. STFAMCA_31

Score: 39.13

4. STFAMCA_31

Score: 42.62

5. STFAMCA_31

Score: 49.28

6. STFAMCA_30

Score: 69.82

7. STFAMCA_21

Score: 121.89

m 8.STFAMCA 31~

Visual comparison [ Next } [ Close ]




Movement of an Individual: Example CTS
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Preliminary Results

" CTS 2018
= 45 individuals (31 mesh 14 solld)

= Direction changes (1.6 per CTS mesh, 0.7 solid)

Turnaround distances (TBD)

Probability of making it to Xlng by distance (TBD)

Tunnel Permeability (TBD)
" Sierra’s: coIIectlng final rsljata f_or season this week

.....,.... Ay

= Need more rain in. 2019T

p
HHHN @ soL1D25 51F10 °C(P 01-08-2018 20:12:03




Stanford & Sierra Studies
= BACI: Adding Visual Barrier

= Add turnarounds within fenced area

Other/ Future Study Sites/ Species
" San Diego- RJER (Snakes, Lizards)

" (Pacific Pond turtle, Spadefoot toad)

" Mojave Desert (Desert Tortoise, Snakes, Lizards)

HALT cam (Game changer)-Further Development

" |ncreased resolution for night photos

" Trigger Speed

" Dealing with larger areas (i.e. Setting triggers in tandem—serial)
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