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Gr a p hical A bstr a ct

A b s tract

T he de ve lopment a nd wide s pread a doption of infrared ( IR ) c a meras , c a pa ble of de te c t ing s ta tic a nd dyna mic he a t s ignatures ,
have e na b l e d  the c rea tion of a dva nc e d s ecurity a nd s urveillanc e s ys tems . W hile mos t of the c urrent res e a rch into the
effec tivene s s  of IR ca me ras in s e c urity -bas e d s e ttings involves the us e of s tatic he a t s ignatures ,  a n understanding of how thes e
ca me ras pe rform on dyna mic ta rgets is a ls o vital a s moving heat s ignatures a re ubiquitous in real-world s c e na rios. T his s tudy
aims to de termine the e ffica c y of IR c a meras on a he a t s ignature in a range of dif ferent motions to jus tify or c ha llenge thei r
prevalent us e in c ommercial a nd res ide ntial s urveillance s ys tems . In this res e a rch, both forward motion a nd la teral motion
s e tups we re us e d c ons is ting of a one -meter s traight pa th, in -lin e with the IR c a me ra, a nd a 70 c m s traight pa th, fac ing the IR
ca me ra s ide -on, res pe c tively. B oth experimental s e tups tested the he a t s igna tures moving at multiple s pe e ds. T his s tudy found
in the forward motion tes t that the IR ca me ra was accurate in obs e rving the te mperature of the hea t s ignature, however, grea t e r
dis ta nc e s between the heat s igna ture and the camera res ulted in lowe r temp e rature recordings. T he lateral motion tes t found the
s e ns e  time for the he a t s igna ture increas e d a s its s pe e d de c reased, a nd that there is a  s pe e d great  e nough a t w hich the he at
s ignature rema ins undetec ted by the IR came ra. C onsequently, this res e a rch ha s confirmed that limitations do exis t in  IR
ca mera s urveillanc e  tec hnology, mea ning that while s ignificantly effec tive, the s e s ystems ca nnot be c ompletely relied upon.

Ke ywords :  infrared c a me ra, he a t s ignatures, dyna mic  targets , sec urity, s urveillance, forwa rd motion, late ral  motion.
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1.  I n tr o du ctio n

1.1 M o t iv a t ion

He a t trans fer is defined as the moveme nt of the rmal ene rgy, 
in  the  form  of  he a t,  be twe e n  phys ica l   s ystems  with  different 
tempe ratures .  T his  trans fer  c a n  oc c ur  through  th ree  primary 
mec ha nis ms :  c onduc tion,  whic h  involves  molec ular  a gitation 
within  a   ma teria l  without  a ny  bulk  motion  of  the  s ubs tance; 
conve c tion, the trans fer through the move me nt of  fluid  or gas 
currents  be twe e n  bodies ;  a nd radiation,  the  trans fer  of  e ne rgy 
through  e lec tromagne tic  wa ve s ,  w hich  doe s  not  require  a  
phys ica l   me dium  (Bios ys tems  Hea t   a nd  Mas s  T ransfer  -
ScienceDirec t, n.d.). All the s e modes of trans fer ope rate under 
the  s a me  fundamental  principle  —  the  te nde nc y  towa rd 
thermodynamic  e quilibrium  —  w he reby  two  obje c ts  a t 
initially  different  temperatu res  in  the rmal  c ontac t  w ill 
eve ntua lly  rea c h  the  s a me  tempe rature  (He a t  T rans fer,  n.d.). 
Subse que ntly,  he a t  trans fer  from  one  body  to  a nother  a ffec ts 
the  te mpe rature  of  e a c h  obje c t  a nd  thereby  a lters  the  inf rared 
(IR )  radiation  e mitted,  a ls o  known  a s  the  ‘heat  s igna ture’ 
(T he rmal Sens ors - D e partment of Informatics , n.d.). T his heat 
exc ha nge impa c ts not only the thermal s ta te of ea c h object but 
als o  the  intens ity  of  the  e mitted  inf rared  radia tion  (Inf rared 
R a dia tion  -  a n  Ove rview  |  Scienc e Direc t  T opics ,  n.d.).  Such 
radia tion  c a n  be  c onve rted  i nto  vis ible  images  that  de pict  the 
s pa tial  dis tribution  of  te mperature  differences  in  a  s c e ne 
obs e rved  by  a  the rmal  (IR )  c a me ra  (Havens  &  Sharp,  2016). 
T he s e   IR  cameras  operate  s imilarly  to  vis ible  light  (VIS) 
ca me ras :  e le c troma gne tic  radiation  from  objec t s   pa ss es 
through  a   le ns  s ys te m  (and  pos s ibly  a dditiona l  optica l 
components )  be fore  forming  a n  image  of  the  obje c t  on  a 
detec tor (Vollmer, 2021). Orig inally de ve loped as 
s urveillanc e  a nd  night  vis ion  tools  for  military  use  (Gade  & 
M oe s lund,  2014),  thermal  came ras  have  s ince  bee n 
commercialis e d  due  to  de c rea s e d  ma nufac turing  c os ts  a nd 
tec hnologica l a dva nc e me nts ,      now s e rving broade r 
applica tions in s e c tors s u c h a s a griculture, building ins pection, 
gas  de tec tion,  a nd  other  fields  rela ted  to  he a t  e ne rgy  a nd  a ir 
conditioning (Kriš to, 2016). Howe ve r, while the rmal ca me ras 
are  widely  us e d  in  the s e  s ta tic  dia gnos tic  a pplica tions ,  their 
effec tivene s s   in  dyna mic  s urveillance  s cenarios —pa rticularly 
for  de tec t ing  a nd  meas uring  the  he a t  s igna ture  a nd 
tempe rature  of  moving  obje c ts —remains  ins ufficiently 
explored.  T his  a rticle  a ims  to  a s s e ss  how  e ffectively  the rmal 
s urveillanc e  c a meras  c a n  de tec t  a nd  me a s ure  a   radia ting 
moving objec t's  he a t s ignature a nd temperature.

1.2 L it era t u re Rev iew

De te c tion of huma ns is the first  s tep in many s urveillanc e
applica tions ,  a nd a s  s uc h ,  ge ne ral-purpos e s ys te ms s hould be
robus t.  For  wide -area  s urveillanc e  a nd  trac king  a pplica tions,

Leykin a nd Ha mmoud (2016) de s c ribe a trac king frame w ork
that integrates c olour a nd the rmal i ma ge ry us ing a B a ye s ian
approach bas e d on pa rticle filtering. In their me thod, e ach
objec t (human) is represented by a bounding box loca tion and
a 2D c olour his togr a m, a llowing fo r robus t t racking a c ross
varying c onditions (Bhus a l, n.d.). Si milarly, Zin e t  a l. (2007)
propos e d a s ys te m for human de te c tion, ba s e d on the
extraction of the he a d region, a nd Da vis a nd Sharma (2004)
propos e d a detec tion s ys tem tha t us e s bac kground s ubtraction,
gradie nt information, w a te rs he d a lgorithm a nd A* s e a rch to
robus tly extract the s ilhouettes

Although prior res e a rch de mons trates the potentia l of
combining the rmal a nd vis ua l da ta for robus t trac king, few
s tudies is olate a nd e va lua te the s ta nda lone pe rformanc e of
thermal c a me ras in de te c ting moving radiating obje c ts ,
revealing a  ga p tha t this  rese a rch a ims  to a ddres s .

2. E xp er i m en tal  Method

2.1 Fo rwa rd  M o t io n Pro cedu re

T o  ass ess   the  thermal  s ignature  ge ne rated  during  forward
motion,  a  one -metre  s traight-line  pa th  wa s  ma rked  on  a  f la t 
s urface  in  a  loc a tion  tha t  a llowed  unobs tructe d  movement  of
the  he a t  pa c k.  T he  InfiR a y  thermal  imaging  c a me ra  w a s
pos itioned 23 cm la te rally from the ze ro point a nd angle d s uc h
that  the  e ntire  interval  rema ined  w ithin  the  field  of  view
throughout  e a c h  trial.  T his  dis ta nce  e ns ured  c omplete
vis ibility  of  the  he a t  pa c k  a t  both  the  s ta rting  a nd  e nding
pos itions .  T he  he a t  pac k,  heated  to  a pproximately  50 °C ,  was
aligned s o tha t its  c e ntre c oinc ide d with the z e ro  point.  It was
then  move d  s moothly  a long  the  pa th  unti l  its  c e ntre  reache d 
the  one -metre  ma rk.  T his  motion  w as  e xe c ute d  ove r  three 
fixed  durations :  10,  5,  a nd  2.5  s e c onds ,  with  three  s e pa rate
trials  c onduc te d for ea c h time interval to ens ure repe a tability. 

B e fore  rec ording,  the  c a mera’s  point  te mpe rature  tool  w a s
configured  to  trac k   maximum  a nd  minimum  temperatures  in
ea c h  frame.  T his  tool  was  a djus te d  to  monitor  the  a rea
occ upied  by  the  he a t  pa c k  a c ros s  the  pa th  while  a voiding
bac kground  interferenc e .  W hile  continuous  recording  w as
pos s ible,  individua l  rec ordings  we re  take n  for  each   trial  to 
s implify  da ta  mana ge me nt  a nd  to  a llow  the  e xc lus ion  of
inac c urately timed or incons is tent runs .

2.2 L a t era l Mo t io n P ro cedu re

T he c a mera wa s fixed in a s ide -on pos ition to e ns ure the
entire he a t pa c k remained c ompletely vis ible a s it moved
ac ross a 70 c m path pe rpendicula r to the c a mera’s field of
view . T he c a me ra was located 1.1 mete rs aw a y from the ce ntre
of the he a t pa c ks traverse pa th. Eight s e ns e  points we re
des ignated a t 10 c m intervals a long this pa th, including the
s tart  a nd  e nd  pos itions ,  us ing  the  c a me ra’s  point  temperature
function to e na ble c ons is tent s pa tial

tempe rature mea s urements . T he midpoint s e ns e
point (P3) w a s s e le c te d for detailed a na lys is due to its
central loc a tion a nd relative ly s table bac kground
temperature. A temperature s pike at P3 was defined a s a
frame -to-frame increa s e e xc e e ding 3° C , s urpas s ing the



SJIE 1(2) X–X (2025) Whitehouse et al. 

3
xxxx-xxxx/xx/xxxxxx © 2025 SJIE 

1

1

ᵄ�  = 

c a me ras reported ±2°C ma rgin of e rror a nd s ufficie ntly
ca pturing the reported te mpe rature  increa s e s .

T hree -time metrics w e re rec orded: point c ros s time, the
duration for the he a t pac k to fully traverse P 3; s e ns e  time, the
delay be twe e n c ross ing P3 a nd the ons e t of the temperature
s pike ; and total cross time, the time taken to trave rse the entire
70 c m pa th.

T o minimis e the rmal interference from ha ndling, the he a t
pac k was move d us ing a  thin hook a ttached to a loop on its
tag, e ns uring a ll ope rator c onta c t remaine d outs ide the
ca mera’s field of vie w . T rials we re pe rformed a t s ix dis c rete
total c ros s times be tween  10 seconds a nd a pproximately 0.35
s e c onds .

2.3 L a t era l Mo t io n An a ly sis Method

Figure 1 – Diagram  of showing  how the lateral motion  record ings 
were analysed  to gain meanin gful data.

T he a nalys is of the lateral motion videos aimed to quantify
and e xplica te the c a mera’s res ponse delay in de tecting
tempe rature c ha nge s unde r motion. T he individual frame s of
ea c h of the relevant rec ordings we re e xtracted a nd inde xed
numerica lly (e.g. Frame _0001 ha s frame number 1). For ea c h
run a t e a c h s pe e d, three pa rticula r frame numbers we re of
interes t (Figure  1):

• Frame e ntr y, the firs t frame where the s e ns e point wa s 
fully pos itioned ove r the  objec t

• Frame spike ,  the  fi rs t  frame  dis playing  a  te mperature 
s pike  a t  the sens e  point

• Frame e xit,  the  fi rs t  frame  whe n  the  objec t  ha d  ful ly
pa s s e d the s e ns e  point

T he c a mera had a reported frame rate of 25Hz . T wo ke y
time-bas e d me trics , the s e nse  time a nd the point c ross time ,
could therefore be  c a lcula te d  as: 

ᵄ�ᵅ�ᵅ���ᵅ�  ������ᵅ�  =  
25 

×  ( ��ᵅ�������������ᵅ�ᵅ�  −  ��ᵅ�������ᵅ�����ᵅ���)  ᵄ�ᵅ�ᵅ�ᵅ�

ᵆ�  ��ᵅ�ᵅ���ᵆ�  ������ᵅ�  =  
25 

×  ( ᵃ�ᵅ���ᵅ�����ᵆ�ᵅ�ᵆ�  −  ��ᵅ�������������ᵅ���)

T he s e   va lues  de scribe  the  time  be twe e n  the  objec t  pa s s ing
through  the  s e nse  point  a nd  the  the rmal  s e ns or  registe ring

tempe rature  s pike,  a nd  the  duration  the  obje c t  rema ine d  ove r
the s e ns e   point.

3. R es u l ts an d D is cuss ion 

3.1 Fo rwa rd  M o t io n

Figure 2 – G raph of the  distance travelled  by the heat signature 
against the  maximum rec orded temperature.

Note that da ta wa s c olle c te d s e quentially, be ginning with
the 10 s e c ond intervals a nd w ithout repla c ing the he a t pa c k
from any of the nine runs (three repe a ts of three intervals ). As
both the 0c m and 100c m points we re ta ke n with the pa c k a t  a
s tands till (ve loc ity of 0), the dis pa rity be twe e n temperature
values is ass oc iated with the pa c k gradually los ing e ne rgy to
its s urroundings be twee n runs rather than the ve loc ity during
the pac k's moveme nt a ffec ting the a c c uracy of the reading. For
ea c h time interval, the he a t pa c k a t  the e nd o f the  100c m
interval read a pproximately 2.5 de gree s c oole r tha n it did a t
the be ginning. T he e qua tion for this trend is s how n by the
equa tion in Figure 2, this e qua tion w a s modelled upon the 5s
interval runs as it fitted the line a r trend the mos t tightly. Given
that the c a mera was s itua ted a  further 23c m a wa y from the
ze ro-centimetre point of the interval, the oretically a room
tempe rature rea ding of 20 ° C w ould be a c hie ve d a t  a c e rtain
dis ta nc e :

ᵄ�  =  − 0.3024ᵆ�  +  43 .657
20 −  43. 657

−0.3024  
=  78.23  +  2.3

=  805 .308  c m 

Excel treats x as the number of poin ts take n, which in th is ca s e
we re eve ry decimetre, s uc h tha t the 23c m e xtra is an a dditional
2.3 dm. Ext rapola ting this trend ba c k to the c a mera s ugge s ts
that the tempe rature of the heat pack  for while the five s econd
interval data wa s  c ollected w ould've  be e n :

ᵄ�  =  − 0. 3024( −2.3)  +  43.657 

ᵄ�  =  44.35252

3
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T he e xis tence of this trend s ugge s ts tha t there is a  s pe c ific
dis ta nc e a t  whic h the c a mera ope rates mos t e ffectively.
Ha ving a n objec t of c ontrolled tempe rature would ha ve bee n
us e ful for ide nti fying the dis ta nc e a t whic h the c a mera
operated mos t a c c urately. A phys ica l the rmometer would not
work a s e ffectively be c a us e the re w ould be no wa y to e a s ily
to ide ntify the wa rmes t  s e c tions of the packs  s urface  a s the
ca me ra doe s .

27%. T his s hows that s lower move ment s peed not only
res ulted in higher s e ns e time but a ls o grea ter a bs olute a nd
rela tive s e ns e time va riation. T his va riation c a n be a ttributed
to fluctua tions in obje c t e miss ivity, a mbient thermal noise,
and pos s ible incons is tenc ies in objec t traje c tory relativ e to the
s e ns ors  foca l point during the  e xpe riment.

Figure 4 – G raph of movement velocity  against point cross time .

Figure 3 –  Graph of movement velocity  against sense time.

3.2 L a t era l Mo t io n

Figure 3 s how s tha t for late ral obje c t move ment s pe e d le s s
than 1.17m/s , the c a mera s e ns e d a te mperature c hange more
quickly a s the objec t ’s ve locity increa sed . Beyond this s peed,
the s e ns e  point did not rec ord a te mpe rature s pike a t a ll,
indica ting a c omple te failure o f de tec tion. T his z one , de fined
as  the z one of ‘undetection’, constitutes the s pee d above whic h
our hea ted obje c t we nt undete c ted by our s e nse point.

T his rela tions hip of fas ter s pe e ds res ulting in lower
detec tion time s is une xpe c ted. T he oretica lly, a s  the s lowe r
moving obje c t remains within e a c h pixel’s field of view for a
longer duration, it was e xpe c ted for the c a mera to a c c umulate
more thermal s igna l to rec ord a s tronger a nd more s ta ble
tempe rature reading. In contras t, a fas t -moving objec t may not
give the sens or enough time detec t a nd res pond if only present
for 1-2 frame s . He nc e  the mos t logical e xplana ti o n  for this
unexpe c te d relationship is tha t when the he a t object move d
quickly  a c ros s  the  cameras  field  of  view,  it  may  ha ve  c a used

T he bounda ry of ‘undetection ’, a s s e e n in Figure 4,
repres e nts the boundary point c ros s time a t  whic h no object
cross ing in les s e r time wa s de tec t e d  by our c a me ra. T he
minimum time the c a me ra took to s e ns e a temperatures s pike
wa s 0.12 s e c onds (3 frame s a fter obje c t c ross e d  the s e nse
point). T his is the p oint a t w hich our previous ly c ons istent
trend of greater motion s pe e d c orres ponding to lowe r s e nse
times a bruptly fails , a nd no te mpe rature s pike a t a ll is
rec orded.

T he pres e nce of this boundary s uggests that a heate d obje c t
ca n pa ss through the c a meras frame w ithout s e tting off a
tempe rature s pike a t  high e nough s pe e ds . C ons e que ntly,
s ys tems tha t rely on dete c ting a te mpe rature s pike to set off a
trigger, ma y fail to regis ter a  fas t -moving he a ted object,
des pite its pres e nc e in the frame . Our da ta s uggested that a ny
objec t c ross ing the s e nse  point in le s s than 0.12 s e c onds (3
frames ) a voided ca us ing a temperature s pike in the s e nse point
and therefore a voided de tec t i o n. T his may be due to the
inability for the IR radiation e mitted by the obje c t to
ac c umulate s ignifica ntly within the s e ns or’s thermal detection
thres hold within its  brief expos ure pe riod.

T he s e  findings a re highly pe rtinent for indus trial
applica tions . A came ra s e t to detect  a hea te d object (intruder,
wild a nimal e tc ) ma y fail if the he a ted objec t is not de te c ted
by the c a mera’s  s e nse   point and thus  does n’t s e t off a trigger.

an a brupt s pike in infrared radia tion whic h wa s more
notice a ble to the c a mera than lower s pee d runs a s  the ratio of
s ignal to bac kground nois e  w as  inc reas e d.

T he me dia n s e ns e time for a ll s ucce ss ful de tec t i o n s  was
0.37s . Significa nt va riability how e ve r w a s s e e n a c ros s runs ,
particularly a t  lowe r s pee ds . Standa rd deviation in sens e time
wa s highes t for the two s lowes t s peeds (0.07m/s a nd 0.12m/s )
at 0.326 a nd 0.323, res pe c tively, with c or res ponding rela tive
s tanda rd de via tions (R SDs ) of 64% a nd 84%. Faste r 
s uc c ess fully dete c te d runs exhibited les s variability, with runs
at  s pe e ds  0.18m/s  a nd  0.35m/s  reporting  R SDs  of  18%  a nd

4
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Table 1 – Speed required for different sized objects to avoid 
detection at a distance of 1.1 meters and  detection boundary of 0.12 
seconds.

boundary, de fined by both dis ta nce a nd s pe e d. If a n object
s tays be low this bounda ry, in e ither dimens ion , it c a n a void
detec tion.  T his  offers  a  va luable  frame work  for  de s c ribing

Object (Length)

Heat Bag (0.2m)

Human (0.4m)

Large Dog (0.7m)

Speed  
Required  to

Avoid  
Detectio n (m/s)

1.8

3.6

6.4

Speed Required to
Avoid Detection 

(km/h)

6.6

13

23

thermal  c a me ra  limitations  in  s urveillanc e  a pplica tions  a nd
beyond.

4. Co n clu s io n

T he  res earch  unde rtake n  provides  ins ight  into  the
effectivene s s  of  IR  c a meras  de tecting  objec ts  in  motion,

Car (4.9m) 45 160

T a ble 1 dis pla ys the s peed  required of va rious e ve ryday
hea ted obje c ts to a void de te c tion by our the rmal c a mera a t a 
dis ta nc e of 1.1 me tres . T his h ighlights a n important
overlooked limitation o f de tec t i o n  that mus t be c ons idered in
indus trial applica tion

3.3 Co mb in ed  Interpret atio n a nd  Im p licat io n s

B oth the forward a nd lateral motion e xpe riments
demons trated the importanc e of motion s pe e d and direction in
influencing infrared c a me ra thermal de tec tion . T he
expe riment w a s limited in tha t there wa s little e mpirical
ana lys is  into the intera c tion of thes e  two effec ts .

In the la te ral e xpe riment, t he thres hold s pe e d for
unde tec tion was found to be 1.17m/s a t  a fixed camera
dis ta nc e of 1.1m. B e yond this s pe e d, no temperature s pike was
obs e rved. How e ver, it is likely tha t th is bounda ry is  not only
affect e d  by objec t s ize, but als o the obje c t’s dis tance from the
ca me ra. How e ver, it is likely tha t th is bounda ry is not only
affect e d  by objec t s ize, but als o the obje c t’s dis tance from the
ca me ra.

Firs tly, a dis tant obje c t occ upie s fewer pixe ls in the
ca mera’s field of vie w . C ons e que ntly, a t  the same phys ical
s pe e d , a  dis tant obje c t traverse s eac h pixe l fas ter, thus
reducing its likelihood of de te c tion . T his means more distant
objec ts may ca n a void de tection e ve n a t lower s pee ds than
thos e obs e rved a t 1.1m. In e ffect, the obje c ts in T a ble 1,
pos itioned grea te r than 1.1m aw a y f rom the ca mera, would be
ca pa ble  of avoiding de tec t ion a t even lowe r s pe e ds.

Secondly, a s illus trate d in the forward motion e xpe riment,
thermal s igna tures a t a  dis ta nc e beco m e s increas i ngly diffus e
rela tive to the bac kground. I t wa s ca lculated that our he a t pac k
would fail to regis te r a dis tinct s ignature a t a  dis ta nce of
805.308c m. T his limiting dis tanc e , c a lc ulated a bove for our
hea t pa c k, is rela tive to the s ize of the 2D projection of the
objec t in que s tion. A t this limiting dis tanc e a n  obje c t w ould
go unde tec t e d  regardless  of late ral motion .

T oge ther,  thes e  findings  s uggest  tha t  for  a  give n  objec t  s ize
and  temperature  there  e xis ts  a  tw o-dimens ional  de te c tion

es pe c ia lly in a s e c urity and s urveillance conte xt. T hrough tes ts
s imulating forwa rd motion, it wa s found tha t the IR c a me ra
wa s e ffec tive in trac king the loca tion a nd me a s uring the
tempe rature of the he a t s igna ture in motion. H owe ver, it was
dis c ove red that the rec orded temperature e xpe rienc e d a
gradua l, but s ignificant de c rea se a s  the dis tance be twe e n the
IR c amera  a nd heat s ignature increas e d. On a ve rage , a 2.5 °C
dec rea s e in te mpe rature w as recorded 1m further a wa y from
the c a me ra. T he tes ts s imula ting lateral motion me a s ured the
s e ns ing time of te mperature s pike s due to the he a t s ignature
and found in a ll c as e s tha t a temperature difference was
detec ted, it took a minimum of 3 frames (i.e. 0.12s ) for a 
cha nge to be rec orded. T his te s t als o c onc luded that, c ontrary
to the hypothes is , a fas ter moving he a t s ignature res ulte d in a
s maller temperature s pike s e ns ing time by the IR c a mera.
M os t nota bly, the lateral tes t c onfirmed the e xis te nc e of a
critical s pe e d be yond whic h the IR c a mera c ould no longe r
detec t the heat s ignature . T his thres hold was de te rmined to be
grea te r than 1.17m/s . As a result, IR ca meras we re found to be
a gene rally effec tive s e c urity tool but have notable l imitations
in de te c ting dyna mic he a t s igna tures . T o improve the
reliability of s uc h s ys tems , optimal ca me ra positioning s hould
be c ons idered, a s the clos e r a he a t s ignature is , the grea te r the
tempe rature s pike rec orded by the c a me ra w ill be . A ls o,
avoiding lateral move me nt of he a t s ignatures relative to the
s e ns or inc rea s es the likelihood of de tecting fas t -moving
objec ts . T his limitation c a n a lso  be a ddress e d by de ploying
additional c a me ras focus e d on the s a me a rea. Finally, w hile
this s tudy me a s ured the e ffectivene ss of InfiRay c a meras ,
other the rmal c a mera brands on the market s uc h a s  H ikmicro
and FLIR, ma y pe rfo rm be tter w ith dyna mic he a t s ignatures
or pos s es s greater framerate s . A future compa ris on of different
ca meras  in sec urity s e ttings  would prove  a  worthwhile s tudy.
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