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ABSTRACT

This report is oné of a series that preéents thénfindihgs of a
research project entitled "Development and Evaluation of On-Freeway
Traffic Control Systems and Surveillance Techniques"'sponsored by the
State Department 6f Highways and Public Transportation ih Texas in coop-
eration with the U.S. Department of Transportat1on, Federal H1ghway A'
Administration. Areas covered 1nc1ude the following: test1ng and
evaluation of Tow light 1eve1 television cameras for traffic surveillance,
use of te]evision traffic surVei11ance systemsvduring hours of darkness,
low volume 1n§ident detection using television, and alternatives for the

location of the cameras relative to the roadway lanes.

Key Words: Traffic Surveillance, C]osed'Circuit TeTeviSion,
Television Cameras, Low Light Level Cameras Television.

Camera Locat1on

DISCLAIMER

The content§ of this report reflect the view of thé authors who
are responsible for the facts and the accufacy of the data presented
herein. The contents do not}neceséari1y reflect the official views
or policies of the.Federa1 Highway Administration. This report does

not constitute a standard, specification, or regulation.
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SUMMARY

Freeways and expressways carry a sizeable portion of the total traffic
volume in urban areas. As the constructfon of new faci]ities tapers off,
the efficient use of existing freeways becoﬁes critical if a high degreé |
of mobility andvsafety is to be preserved. To better understand and develop
methods for improving traffic flow, the State Departmeht‘of Highways and
Public Transportation of Texas (SﬁHPT) in cooperétion With the Federa1‘HighWay
Adhinistration sponsored a research prbjeéﬁ entft1éd "Deveiopmeht and
Evaluation of Oh-Freeway Traffic Control Systems and Surveillance Techn{ques."
This report, the first of a series, deals specifically with the selection
énd location of closed circuit TV cameras for a'fréeWay surveillance system.

.A'1eaSEd3'1ow-1ight-1eve1 camera was tested to détefmine its potehtia]
for freeway sufvei]]ance at night. Field studies wére'ébnducted at fhe
Texas A&M Research Annex and on the North-Centra1 Expressway in Dallas to
‘evaluate the cameré's performance under dark and 1ow—11ght—1eve1 condi;ions.

: Observationé conéérning the 1ndiv1dua1vand cdmbined effects of thé camera
location dimensions also were made uSing the leased Camefa and the North
Central Expressway Surveillance Center in Dallas. - These effects included
mounting height, camera spacing, and the offset of the cameras from the
freeways lanes.

Experiments were also conducted with the leased camera mounted on a
high-reach service truck on the elevated section of IH-10 in Austin, before
it was opened to traffic. This allowed SDHPT personnel to evaluate varioué

camera mounting heights and locations.

Suggestions for the selection of TV éameras and their location are
provided with regard to system design. System Timitations are also outlined

concerning the feasibility of using TV surveillance for low volume incident

detection.
iid
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INTRODUCTION

-Scope of Study

Closed c1rcu1t television (CCTV) has been proven as a usefu] ‘tool

for bridge, tunnel and freeway surveillance at a variety of locations
throughout Texas and the United States. Other applications of CCTV, such
as industrial surveillance and security, have prompted the development of a
new generation of eameras which, through the use of more sophisticated elec-
tronics, are capable‘of producing a good quality image under relatively low
light 1evel conditions. The significance of this from the standpoint of free-
way surveillance is the potential for detecting incidents on the freeway during
the day and night. Under distant viewing conditions sueh as .those required
for freeway surve111ance, aux111ary lenses a1so can be used to improve the per-
formance of the CCTV system. While cameras trad1t1ona11y have been mounted
on>existing Tight poles adjacent to the freeway, certain}advantages appear
to be gained from considering other mounting equipment and dimeasions.

This report contains a discussion of the eva]uation of a Low Lfght
Level Closed C1rcu1t Te]ev1s1on (LLLCCTV) camera as we11 ‘as some of the

factors that should be cons1dered in camera location.

Objectives
Most of the freeway television surveillance systems now in use con-
sist of conventional CCTV cameras mounted on top of light po]es.v Certain
potential advantages exist from using more sophisticated’eameras in other
mounting 1ocations.. | | | |
Therefore, it is the objective of this paper to evaluate the ad-
vantages of improved‘cameras and to suggest design alternatives concerning

camera location.




DISCUSSION OF>IMPROVED CAMERAS

This discussion is based on observations made using a leased low

1ight level camera with pan and ti]t accessory as shown in Figure 1.

~Cameras of this type are manufactured by various companies and, whereas

several cameras were demonstrated, only one was tested on a lease basis.
Specificatjons for the Teased camera are listed in ApDEndix A. The re-
mote control‘group for the camera and pan and tilt accessory are shown

in Figure 2. Tests were conducted under laboratory condftions'at the
Texas A&M Research_and Extension_Annex.outside of Bryan, Texas, and undgr
actual fier;condiﬁions in Austin and Dallas, Texas. .Video tape record- .

ings were made where possible to document observations.

Technological Improvements of Cameras

Several features have been incorporated into television camera systems
which enhance their use in freeway surveillance. These are listed below

with a brief description of each.

Image Intensifier

~ Low Light Level Closed Circuit TV (LLLCCTV) cameras are referred to
as such due to their abi]ity to produce a usabTe ihage given a relatiVely"
low light level. This 1ight level is comﬁarab]e to that found at nightl
on urban streets and freeways illuminated with conventional or high-mastﬁ
Tuminaires. The Tow light capability in cameras of this type is due
mainly to'modifiéation of the image tube which'sensés the Tight enterihgr :
thrdugh the lense system. While various manufacturérs have developed
different types of image tubes, the leased camera utilized a silicon inten-
sifier target vidicon tube which is claimed to be over 500 times as sensi-

tive to 1ight as the standard vidicon tube camera.




Figure 1. CCTV Camera with Pan and Tilt
. Accessory

zooopont

: Figure 2. Remote Control Group for CCTV
Camera and Pan and Tilt Accessory




' Automatic Iris Control

By senSiqg'the Tight level in the scene that is being televised, the
automatic iris control opens or closes the iris, thus regulating the amount
of light reaching the image tube. In the case of the leased camera, the

iris also could be controlled manually.

Zoom Lenses and Focal Length Extenders

The majority of surveillance systems now in existance utilize the
zoom lens feature to view distant scenes and to magnifyva particular sceﬁe
such as a stalled yehic1e. Focal length extenders can also be included in
the lens system to increase the maximum-viewing distance which, in turn,

increases the camera spacing.

Peaking Clippers

An additional feature incorporated into some LLLTV»cameras'is an
electronic device called a peaking clipper which feduces the amount of
"blooming" from intense Tight sources such as car headlights and tail-
Tights, Tuminaires and commercial lighting for advertising, -Previous to
this improvement, older cameras would cause a majority of the picture to
"wash out"vwhen'a bright Tight entered the scene being,felevised. This
improvement allows vehicles stopped in a dark area to bé Viewed adjacent

to a lane of moving vehicles with headlights turned on.i

Performance of Improved Cameras

The leased camera showed a marked improvement for night viewing over
the older vidicon image tube cameras such as those used in Dallas or
Houston. Earlier cameras produce a very limited image at night that usually

consists of only the headlights of vehicles on a gray background. A low




light level TV qaméra ié capable of producing a piétﬂkeﬁw%ih greater
contrast that defines the roadway, 1ntérsectibns,'3nd.vethTéé. FigufeéA
3 and 4 illustrate the difference'betWeen the images produced with a
standard vidicon tdbeAand a low light ]eVei TV camera. Noté the‘détai]s

of the vehicle and roadway markings, in'Figufe 4,.that-are indiscernible in
Figure 3. | -

While 1ow']ight.1eve1 TV cameras require very 1itt1eL1ight for oper-
ation, results of fhe field tests indicated that some artificial Tight,
in addition to mooﬁ]ight or starlight, is needed. Minimum 1ight levels
listed 1in manufactUkers' Titerature appear to have been calculated with
the simp]estvof lens systems attached to the Céméra; Zoom lenses and ex-
tenders absorb a portion of the light emitted from the'séehe, thefeby
decreasing the amount of light that reaches the image tube.

Studies were conducted at the Research Annex to correlate degradation‘
of the TV picture with the decrease in illumination of the scene being
televised. Twormércury vapor luminaires p1é¢ed‘on a Aoffoot tower were
used as the 1ight éource. Light levels expressed in horiionta] foot candles
were recorded at 12{5-foot'increments away'from thef]uminaire}pekpendicu]ar
to the line-of-sight of the camera. A camera mounting height of 40 feet
and a 500-foot camera-to-target spacing were used. Video tape recordings
were made of the éxperimenter and Tiéht meter'at»eachjof.the Tocations.

The Tight meter reéding was relayed to the operator of the video tape
recorder via two-way radio and was in turn recorded on the_audio'track of
the video tape fecorder. | |

Figures 5, 6, 7, 8, 9, and‘10 depict fhe television fmages produced at
2.6, 0.60, 0.30, 0.15, 0.10, and 0.08 footcandles, respectively. From these

observations it appears that a considerable amount of detail and contrast




Figure 3. Television Picture of North Central Expressway
Under Dark Conditions with Standard Vidicon Tube Camera

Figure 4. Television Picture of Vehicle on North Central
Expressway Under Dark Conditions with Low Light Level Camera
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Figure 5. Television Picture of Data Collector
and Light Meter at 2.60 Footcandles

Figure 6. Television Picture at 0.60 Footcandles
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Figure 9. Television Picture at 0.10 Footcandles

Figure 10. Television PRicture at 0.08 Footcandles




is lost at 1és§3théh 0.15 footcandles. ThUS;itﬁe*m§n§mUmiamohhtléf light
needed on the pavement surface is in a range of 0,15 and 0.30 footcand]es.
In most Circumsfénces illumination levels of this magnitﬁde are pfovided
by street 1fght1n§ and/or commercial 1ighting 1n}the area of the ffeeway
to be televised. The slight reduction in camera sensitiVity due tp the
use of auxﬁ]iéry lens systems appears to be outweighéd by the benefits of
the lens system. A

The autdmatic iris cohtroi and light adjusting circuifry of the camera
performed well over a wide range of light levels ffom bright sunlight to
moonlight and maintained an optimum picture without rgpeated adjustments
by the operator. This could be especiaf]yihe1pfu1 durihg morning and
evening hours when ambient 1ight levels change most bapidiy or at night
when panning between relatively well-lighted and darkraréas, Although
the test camera contained a manual override iris control, experimentation
indicated that manual control resulted in no picture iﬁprovement over
automatic contfo]. This occurs because under very low 1éve1s of il]u-
mination the fris is already fully opened by the autbmétié control, and
the manual override has no further effect. The one gse76f the manual
control is in the reduction in "blooming" from.vehicle Tights. This is
accomplished by Timiting the amount of ]ight ente%ihg the camera. The
problem, of codrse, is that as the 1ight from the headlights is decreased
so is the light incident upon the rest of the scene, thus decreasing the
overall quality of the television image.

Zoom 1ensé5'andAf0ca1 length extenders are "musts" for a camera
system in order tb provide for maximum camera spacing. Use of these
accessories in Dallas provided viewing distances in excess of 4000 feet.

Figure 11 shows a portion of the North Central Expressway as viewed with

10




the 2X extendef:rémoved; Figure 12 is a similar §§ene.w1£h"thé extéhder,
in the camera.- Note theVMagnificatidn of.the overpassAstquthe in Figure‘ 
12. The distancevfkom the camera to the structure was abpr6ximate1y

2130 feet. The apparent increase in b]ooming of head1{ghts,shown in'ngure
12 was due to the fact that the video tape wa$ made hear dusk'as drivers

began to use their headlights.

1




Figure 11. Televised Scene without 2X Extender

Figure 12. Televised Scene with 2X Extender
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DISCUSSION OF CAMERA LOCATION

A second task in this research was the evaluation of typical camera
1océtion dimensions now in existence and the invéstigatioh Offpotentia1 

benefits derived»from altering these dimensions.

Background »

Most existing freeway surveii]ance systéms uti]iiescémgras,mounted on
top'of Tuminaire poles, resulting in mounting heights 0f740'to 50 feet. The
cameras usually are located close to the main freeway'ianes-at
2000~ to 3000-foot spacings in order to provide chtinuousicovefage;

To eva1uateahonstandard camera location dimensions, studies were .
conducted both at the Research Annex and at the North Central Expressway |
CCTV insta]]afion in Dallas. Tests at the Researcthnngx were conducted
with the Teased camera mounted on the movable ring of the high mast pole
originally bu11t~for luminaire testing. This arrangeﬁeht permitted the
evaluation of mouhting heights'up to 140 feef. A pén énd'tflt unit

‘was used for aimfng the camera at the scene to be te]eVised, The TV
equipment andﬂfehﬁorary mounting hardware are sh0wn in.Figure*léQ Figure
14 shows fhe r1hg in a baktia]]yrfaised position. | f- o

In the Da11és studies the LLL TV ‘camera wa§‘§ubétitutedrf0rra'foof-
mounted, standard vidicon camera at the Noel Page building. This building
houses the North Central EXpressway Survei]]ance'Office which is'the
control cénter,fdr an eight-camera freeway surveillance system. -The leased
camera was moUntéd approximately 145 feet above and 10@'feet away from the
mainline freeway lines. Figures 15 and 16 are viewsAof-the foof mounted

camera from the ground and from the roof.

13
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Figure 13.

Leased Camera Mounted on High
Mast Pole at Research Annex

Figure

14,

Leased Camera in Partially
Raised Position




Figure 15. Ground View of Roof-Top Mounted Camera

Figure 16. Roof Top View of TV Camera
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Additional observations using the leased camera were made on the
elevated portidn;df IH 35 in Austin before the faci1ity,was_openedrto
traffic. This.&T]owed State Department oleighways and Pub]ic~TrahSh
portation and Texas Transportation Institute peréénne] tb'simu1a£e var-
jous camera location dimensions by attaching the camera to the bucket of
the highreach maintenance vehicle. Camera 1ocation on this particular
roadway is moré critical because of the need to observe both the elevated

lanes and the older lanes below and between the elevated Tanes.

Camera Location Considerations

The location of thevcameras7With1n a freeway survef11ance system is
determined by three dimensions: mounting height, camera spacing and the
distance from the freeway lanes to the camera. The following discussion
relates the experience gained from this research concefning these three
dimensions. |

Camera Mounting Height

The potential advantages of greater mounting -heights-are to 1) reduce
the glare or "blecoming" caused by the vehicle Tights and luminaires, and
2) prevent sight blockages caused by vehicles and permanent strugtures
along the freeway. | | _7

A1thoughAthe newer cameras have peaking c]ippers~whiéh reduce the occur-
rence of blooming, a certain amount still occurs. MOunting the camera
higher was considered as a method of preventing vehicle headlights from
shining directly into the camera. To test this theory,observations of

a vehicle were made at the Research Annex with the following variables:

16




° Veh1c1e L1ghts

Head11ghts (dim)
Park lights
Tail Tights
No lights
. VerticaTeDistance (mounting height)
40 feet |
100 feet
140 feet |
° Horizontel Distance (vehicle to pole base)
500 feet |
1500 teet
2500-feet
] Amb1ent L1ght - Moonlight
Comparison of the pictures obta1ned with the camera at the 40— 100-,
and 140-foot 1eve]s did not appear to show any noticeable reduct1on in
blooming at increased heights. This'is'understandable when a comparison
ot the vertical distance (40 to 140 feet) is made with the relatively
large horizoﬁta]fdiétance (2500 feet). Also noted deing the studies was
the fact that the other vehicle lights such as parking, brake, and tail
lights result in some blooming even though these 1ight sources are not as
intense as headlights. Apparently this is due to the automatic iris con-
trol being fule open resulting in thermaximum amount of light being let
into the camera
The potent1a1 for sight blockages 1ncreases along a freeway as the
viewing d1stance increases. Overpass structures, other vehicles and

changes in vertical and horizontal geometry all tend tottall between the

17 -




.camera and the scene being televised. For this heasoh~addit16nd1 mounting
height may permit looking over some of these obstructions., Figukés 17
and 18 are views of the freeway from cameras mounted at 40 and 145 feet,
" respectively. In both scenes thercamera was "zoomed in“ all the»Way to
show the maximum sight blockage caused by other vehicles, overpass struc-
tures and street lighting fixtures. The sight blockage problem at the Dallas
site is possibly not as severe as it would be on a facijity with a more undu-
lating gradeline or a Targer number of overpass structures.
The cost of providing the addifiona] ﬁeight must be considered from
both a first cost and maintenance cost basis. The construction:of a tower
to be used solely for a television camera would be quite cost]y'compared to
the cost savihgs of mounting the camera on a 1umihaire pb1e. There exist,
however, several alternatives to using a separate tower. .One>of these
involves use of the tower for the transmission of microWave cCcTv signais;
If a taller po]e.isvnéeded fbr 1ine-of—sighf sigﬁa] t%énsmiésfdn;‘thé increased
camera mounting:height would be available at viktUa11y'ho éxfra cbét.’ |
Anothef possibje method of attaining increased mouhting heights
would be the inclusion of CCTV with high-mast 1um1haife'insta11ations}
There appear, hoﬁévér, to be severaT distinct disadvantages with this
fype of arrahgementr Firsi, the.intensé light emitted:by theSe']umihQ
aires attracts a ]akge number of insects that would cause severe main-
tenance problems on the lehsvfacep1ate of théxcamera;_ Also, the design of
these 1ighting tdWérs does not provide for a gféat amount of resistance
to behding produced by wind loadings. This mb?ement‘probab1y would exceed
an acceptable level for aiming and focusing a television camera. Finally,

the type of 1uminaike'1owering devices now in use would not be easily

18




Figure 17. View from Camera at 50-foot Mounting Height

Figure 18. View from Camera at 145-foot Mounting Height
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adaptable tovthe mounting of a camera. The 1nc1ﬁsion of CCTV wfth\high-
mast lighting systems should be approached with these’ébnsiderations.in mind.
High-rise office buildings along majbr freeways also should be

considered as camera mounts. An example of this is the camera located on
the roof of the Noel Page building along the North Central Expressway in
Dallas. The major advantage of this scheme is that moﬁnting hafdware
is quite simp]e,ahd the roof provides a relatively stable and vibratiOn-.
free mount. Also, maintenance can be performed from the roof resulting in
reduced maintenance costs and disruptioh to traffic. The major problem
of this arrangement is attaining permission froﬁ the building owners to B
use the roof; The decision to allow a camera tQ be mounted on the roof
may be based onrwhéther office space is being leased in the building as is
the case at the Texas Transportation Institute'é office in Dal]as. Pre-
Timinary agreements concerning leased roof space would ﬁéed to be made
before desigﬁing a system based on this type of mounting; 7

The attitudes of bui]ding~managers concerning thé usé of roof~
mbunted, traffic susei]]ance caMeras were sampled by sending a.quest—
jonnaire to 31 building managers in Houston. (Thé quegtfbhhaire and f 
éovér letter are shown fn Appendix B). A1l of‘the'bhi]djngs'chosen were
at least three stories high and near one of the‘HouSth’freeways. A

total of 18 replies were received and are summarized below:

QUESTION 1. Would you permit a television camera to be located on the

roof of your building under the following conditions?

20




RESPONSES:

o Reply ." © Mumber
Yes At no cost and as a pub11c serv1ce T "
Yes On a lease basis for roof space. - - 4
Yes On a lease basis but only if office space —
' is also leased in the building. : 3

| TOTAL Yes . « « . . . .. 14
No (Under any circumstances) o | 4
o TOTAL Replies . . .. . . 18

QUESTION 2. If your answer to the above question was to lease space

what would you consider a realistic charge for:

RESPONSES:

The three rep11es rece1ved for roof space only were $25, $50,
and $100/month. A

The only rep]y received for off1ce space also was "cost depending
on sq. ft." : A

QUESTION 3. Are you located:

RESPONSES:
| No
Reply - ~ Yes No Answer
In the central business district. ' 7 3 8
Along the freeway S 16 2 0

QUESTION 4. How many floors high is your building?

RESPONSES:

No. of floors 3 456 7 9 10 17 18 22 26 27 47

Frequency of reply 2 1 1 3 1 1 2 1 2 1 1 1 1

21
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QUESTION 5. Comments
RESPONSES: (Representative samp1es)

1. "Ta]]er bu11d1ngs are located on both sides of this bu11d1ng "

2. "Sorry, we do not allow any antennas or camera 1ocat1ons on
our buildings."

3. "Roof space would have to be sublet from ( ) since they
have exclusive lease rights to roof area."

4. "Access only with the permission of the Genera] Manager and

during normal business hours. Written assurance that neither weight
nor electrical load would be disruptive."

This rathersltmited samp}e of bui]ding managers indicates that
consideration should be given to roof-mounted cameras in the design
of a traffic surveillance system. , (

In addition to the first cost of cameras and equipment;there‘are
also ongoing matntenance costs. The majority of maintenance activities
for CCTV systens are related to either signal transmission equipment
or the cameras,themselves. For this reason a system snou]d be‘designed'
so as to facilitate camera maintenance, adjustment, and e1eaning.
Currently, installations with mounting heights of approx1mate]y 50 feet
are access1b1e with a boom and bucket truck of the type used for signal
and street light maintenance. High mount camenas,ehowever, would be
beyond:the range of this equipment and would require either a lowering
device or a worknan to climb the towers. Either of these choices coupled
with the cost of the other tower itseTf,woqutincrease,gfeatTy the overall
cost of the system. Roof top-mounted cameras appear td.be»the easiest

to maintain.
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Camera Sp_qc%ﬁng

The major'éost'items for a‘fkeeway survei]]&hte system are the -
cameras, the cdhﬁrol'center and the signal transmission equipment. An.
efficient desfgh, therefore, is one that'minimiZés the number of
cameras and transmission lines, and still fulfills the objéctives of
the system. de'major considerations were bbserVed tovaffect thﬁj
. number of cameras and the camera spacing needed.

| The first of these relates to whéfher total coverage of the freeway |

is needed at one time. Most surveillance systems now in use provide
nearly continuous viewing of the freeway by using a camera spacing about
equal to the maximum viewing distahce.A An alternatiVe to this would be'
to locate cameras at spacfnds equal to about twicé the maximum viéwfﬁg
distance, thus reducing by ha]f the number of cameras.. During higher-'
volume traffic conditions, an incident occurring in a nonte1evised area, and
would cause a fluctuation of traffic upstream in a telev1sed area, and
the TV camera could be panned around to view the incident. Low volume
incident detection with this camera‘arrangement, however, would not be
possible which, in itself, is a serious drawback.' |

Thé second major design input isvwhether the camera system is to
- provide full surveillance atrnight. From observations made in DalTas;
it appears that even with low-light-level cameras, the effective maximum
viewing distance at night is Tess than that during,the:day. The alterna-
tives then are to either design for daylight conditions and not have the
entire freewéy iﬁ view at night or to design for nighttime conditions

using closer camera spacingy and be overdesigned during the day,
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Camera Of'f'set f'rom Freewau Lanes

The th1rd d1mens1on of camera 1ocat1on is that of offset or the
distance that the camera 1s Tocated perpend1cu1ar1y from the freeway lanes.
At most existing 1nsta]1at1ons the cameras are p]aced on luminaire poles

located on structures spanning the freeway resulting in very sma]l
| offset distanceﬁ, Increasing this distance tends tO increase the-proba-
bility that a vehicle in-one Tane may b]dck the view of a,vehche in an
adjacent lane. With increasedvmqunting heights, however; this prob]ém is
alleviated due to the abi1ity to'1ook over the tops of vehic1es.

Studies were conducted af the Research Annex to determine the}effect
of camera offset_on glare or b]oomjng from headlights. Thé target vehicle
was video-taped.as ft approached the camera, first with no offset'and then
with a 100—foot;outset. The conclusion from these experiments was that‘
no appreciable reduction in head]ighf glare was accomplished by increasing

the distance from the camera to the roadway.
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- SUGGESTIONS FOR SYSTEM DESIGN

The f011oWing observétion§ concerning the selection of camera
equipment and the Tocation of these cameras are based on this research

and on day-to-day observations at the Dallas freeway surveillance site.

Selecting Cameras

Experience with the leased camera and demonstrations of several‘other
brands of cameras would indicate that Low Light Level Closed Circuit
Television (LLLCCTV) cameras will, as they are purported tb, producer
usable pictures under re]ative}y Tow Tight levels. Th¢ use of electronic
devices such as peaking c1ippersrdoes indeed reduce the amount of blooming
which was a serious nighttime problem in earlier cameras. Auxiliary
lenses such as zoom 1enses and focal length extenders should be included

due to their ability to increase the maximum viewing distance.

Camera Location

The three dimensions of camera ‘location are MOunting height, camera
spacing and the distance from the freéwayblahes to the camera. Cameras
used in freeway surveillance traditionally have been mounted on standard
Tuminaire po]es reéu]ting in mounting heights of from 40 to 50 feet. -
Although this arrangement pfoVed generally to be adeduété; the potentiai
for sight b]ockéges is reduced greatly by using 100—to'206-foot mounting
heights. The construction of towers to accomplish this;height would be
quite expensive,ahd the addition of CCTV to existing high-mast luminaire
poles does not appear feasible. An alternative to constructing towers is

demonstrated by the camera located on the roof of the Noel Page building

in Dallas.




Camera spaéihg depends upon the maximum viewing diStanCe of the camera.
The leased camera using a 2X extender and zoom lens provided a daytime
viewing distanceibf about 4000 feet when mounted on the roof of the Noel
Page building. This viewing dfstance was established as the distance at
which an incident along the freeway could be viewed adeQUately to determine
the number and type of vehicles involved and whether other objects or
people were also on the freeway. This viewing distance could be consider-
ably less where luminaire pole top-mounted cameras are Qsed on freeways
with numerous sight obstructions. Nighttime viewing distances in the
range of 2500 to 3000 feet are less than in the daytime and, for this
reason, will govern the design of a 24-hour system. A sysfem us1ng greater
camera spacings aTsd}can be used that provides thé capability to_View any
point on the freeway but not all of the freeway at the same time.

Cameras u§ua11y have been located féir1y close to~thé.freeway 1énes
because they were mounted on 1umin51re poles. At these’traditiona1 mounting
heights, keeping the camera close more or less over the freeway.1ahes‘
tended to reduce the number of possible sight obstructidns. .At greater
mounting heights, such as those provided by.rOOf—top 1bcation$,’thé'1ncreased
distance from the fréeway lanes is not a problem. | |

In designing & freeway surveillance system, location of the cameras
can be accomplished most easily bn a trial-and-error basis where pqssib1e.
Experience from”this research indicated that manufacturers are most coopera-
tive in demonstrating their products and sharing their experience from

similar situations.

System Limitations

Even though low Tlight level cameras exhibit improVéd night viewing
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characteristics,}the use of these cameras for low volume incident detec-
tion appears tofbe.soméwhat 1imited;_ DUring daylight hours and heavier

- vehicle volumes, incidents are easily noticed due to disruptions in the

traffic stream. At night, however, the freeway surveillance system
observer would be viewing a,]imited number 6f vehic1es.: If one of these
vehicles were pulled off onto the shoulder with its 1lights off, it would
attract very little attention and thus escape detection. Closed Gircuit
TV may serve better as a confirmation of another low volume incident
detection system such as those using vehicle detections and a computer
to determiné Whether a vehicle has failed to proceed‘through'a control

section.
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APPENDIX A

SPECIFICATIONS, MODEL 2855 SERIES
' COHU CCTV CAMERA :

ELECTRICAL SPECIFICATIONS

INPUT SIGNAL REQUIREMENTS (No input signa17is'required~if camera contains
one of the p]ug in sync generator opt1ons)

Composite sync (1 to 5V p-p); the sychroniz1nq s1qna1 waveform
may be either to EIA RS- 170 Spec1f1cat10ns or to CCIR Spec1f1cat1ons.

INPUT POWER REQUIREMENTS:

100-130V ac, 50/60 Hz, 40 watts maximum (200 260V ac available on
request).

VIDEO OUTPUT SIGNAL: |

1.0V or 1.4V p-p composite, white-positive, frqm 75-ohm source.
VERTICAL SWEEP RATE: | .

50/60 Hz (same as power line frequency)
HORIZONTAL SWEEP RATE:

15,750 Hz for 30 frames/second or 15 +625 for 25 frames/second
SCANNING PATTERN:

525 lines/frame, 30 frames per second 2:1 interlaced (or 625 lines/
- frame at frame rate of 25 per second for operation: w1th 50 Hz - Power).

-IMAGE TUBElTYPE:

2855 Series Camera - One inch silicon- 1ntens1f1er target (RCA Type
4804-P2). '

GRAY SCALE RENDITION*:
2855 Series Camera - Resolves all lo shades of gray on EIA TV

Resolution Chart 1956 with 4 x 10 ~ footcandle highlight illumin-
ation on vidicon faceplate. ‘

*A11 light levels are 2854°K (incandescent) illumination.
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GEOMETRIC DISTORTION AND SCAN NONLINEARITY:

Maximum or 4% total distortion.within diameter equal to picture
height. ' B R

SENSIVITY TO LIGHT*: _
2855 Series Camera - With 4 x 10—44footcand1e highlingt illumina-
tion on faceplate the camera supplies on 1.7V p-p video output
signa] (see Figure 155). :
MAXIMUM VIDEO TRANSMISSION DISTANCE: _
1000 feet without degradation (using RG-11 foam type cable).
SCAN FAILURE PROTECTION: ' '
On occurrence of a vertical or horizontal deflection failure the
target voltage is removed from the vidicon and the scanning beam
is biased off.. '
AUTOMATIC LIGHT RANGE*:
2855 Series Camera - Video output remains tggstant to within 6 gB
0

for changes in scene brightness from 4 X'10'_2foot1ambert'to 1

footlamberts with /1.4 lens, or from 2 x 1 _foot]ambert't0-104

footlamberts with 10.1 zoom lens. C-
RESOLUTION:

2855 Series Camera - 700 lines at center, 400 lines at corners
with 4:3 aspect ratio).

RESOLUTION STABILITY VS. TEMPERATURE:
Meets sfated Spedifications-OVer a temperature range fkbm-obc to
+50°C (+32°F to +122°F). Limiting resolution is reduced less than
100 TV Tines at extremes in temperature range from -20°C to +60°C
(-4°F to +140°F). ;
RESOLUTION'STABILITY VS. VOLTAGE VARIATION:
No change'when ac line voltage stays within specified']imits.,
MECHANICAL
DIMENSIONS:
Length: 27 inches

Diameter: 6.015 inches
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WEITHT:

Net:

ENVIRONMENTAL

Shipping:

ACCESSORIES:

a.

27 pounds

33'pounds

TYPE OF LENS MOUNT:
| 16~ m1111meter "c" type (enclosed)
§ , CAMERA MOUNTING.

Three threaded 1/4"-20 holes in base of camera accept standard
tripod, pan and tilt, or pedestal mounting screws.

CABLE CONNECTORS:

A single Bendix PC-07-18-30P connector is provided for video
. output signal, ac input power, optional remote controls, optional
- input synchronizing signal and optional intercom.

A partial list of accessories that can be obta1ned from Cohu or
one of its sales representatives for use with a 2855 Camera.
includes:

“Internal sync generator module (to CCIR or to EIA

RS-170 Specifications) |
Motorized zoom and focus lenses
Motorized pan and tilt uﬁits
Fixed camera mounts

Remote contro]s for accessor1es and 1nterna1 funct1ons
of camera

Test equipment (test jig, dot bar generator, vidicon
simulator)

Intercom

AMBIENT TEMPERATURE LIMITS:

~20°C to +60°C (-4°F to +140°F)
STORAGE TEMPERATURE LIMITS:

-65°C to +85°C (-85°F to +185°F)
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ATR PRESSURE LIMITSi

Sea levei to 59,000 feet standard
SHOCK: -

15 g, any axis (nonoperating)
VIBRATION TOLERANCE:

5 to 50 Hz with 0.03 inch tota1 excursion; 55 to 1000 Hz with peak
random V1brat1on of 5 g.

HUMIDITY:

Up to 100%
EXPLOSTON:

To MIL-E- 5400M' Para. 3.2.24.10.
SAND AND DUST:

To MIL-E 54OOM -Para. 3.2.24.7..
SALT ATMOSPHERE S

‘To MIL-E-5400M, Para. 3.2.24.9.
FUNGUS :

To MIL-E-5400M, Para. 3.2.24.8.
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TEXAS A&M UNIVERSITY
TEXAS TRANSPQRTATION INSTITUTE

6333 GULF FREEWAY
HOUSTON, TEXAS 77023

[EV—

FREEWAY SURVEILLANCE AND
CONTROL DEPARTMENT

Dear Building Manager:

The Texas Transportation Institute, is conducting a study for the
State Department of Highways and Public Transportation and the Federal
Highway Administration regarding the use of closed circuit television for
traffic surveillance. The Texas Transportation Institute and the City of
Dallas are currently operating a freeway surveillance system of this type
on the North Central Expressway in Dallas. Similar systems have been used
in Houston, Detroit, and Minneapolis. : '

To obtain a continuous view of the traffic facility, it is important
to mount the cameras as high as possible. This can be accomplished by
placing the cameras on separate structures, such-as towers or on the roofs
of buildings adjacent to the roadway. While we have sufficient data on
the cost and design of separate structures, we need information regarding
the use of roof-top mounted cameras. We are sampling the attitudes and
policies of building owners and managers such as yourself concerning instal-
lations of this type. Your answers to the attached questionnaire will be
held in strictest confidence and anonymity. You will not be contacted again
and there is no comm1tment whatsoever on your behalf. :

In a surveillance system of this type the cameras wou]d be owned and
operated by the city and used only te observe traffic in order to improve
traffic flow and increase traffic safety. The roof space needed would be
quite small, probably a five-foot square area. Occasional access to the
roof would be required for the maintenance of equipment. - Power and signal

- circuits would be provided by the city. o

Your cooperation in filling out the enclosed QUEStionnajre is appreciated.
A stamped, self addressed envelope is included for your convenience.

Sincerely,

Donald A. Andersen - :
Assistant Research Engineer -

DAA/jr

Enclosures
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O

fQuestiohndfre

~ Project 173'
Would you permit a teIevision camera to be located on the roof of your
building under the following conditions? _ C

Yes No

/—/ /—J At no cost and as a public service.

/—/ F—/  Onalease basis for roof space N

/] On a lease basis but only. if office space is also
~ 1 leased in the building. )

1f your answer ‘to the above question was to 1ease space what would you
consider a realistic charge for ,

Roof space only $ ____[month,

~ Roof spacé and office § . __/month,

Are youllocated:

Yes  No
I~ /TJ  In the central business district.

I/ 1/ Along a freeway.

How many floors high is your building?

Comments
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