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IN'mODUCTION 

Although there are now nearJ.¥ t a dozen infra red sensing 

systems on the market, few potential users have actualJ.¥ seen suCh a 

device. Others are not aware that instrumentation suited for their 

particular problem exists. 

Sales promotions are usualJ.¥ restricted to the presentation 

of printed materials, films, slides or copies of imagery obtained with 

the system in question. 

InvariabJ.¥ suCh material was secured under ideal conditions 

leaving the observer in doubt how the system would perform on a day to 

d~ operational basis. 

Displays rareJ.¥ included an operational demonstration of the 

function and performance of all system components. 

~eferral to trade names of products in this report is for the information 
of the reader onJ.¥, it does not impJ.¥ an endorsement, approval or dis
approval of products by the Canadian Forestry Service. 
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Also the cQJll,p1exi ty of the sensing systems causes potential 

users to assume that ;tt takes a specially trained operator to obtain 

usable results. 

In order to introduce potential users in Edmonton to an infra 

red sensing system. and to provide them with an opportunity to observe 

such a system in operation, we invited Mt". Bengt Karlsson, Product Ma.na.ger 

of Infra Red Instruments with Agatronics Ltd. of '!bronto to conduct a 

laboratory and field demonstration in Edmonton. 

Description of the ItR Sensing System 

'nle I/R sensing system. demonstrated by Mr', Karlsson was the }lGA 

'nlermovision 680" manufactured in Sweden and marketed in Canada by 

AGAtronics Ltd., 41 Horner Ave., Unit 5, '!bronto 18, Ontario. Telex 06-

219659. 

Figure 1. 'nle AGA Thermovision System 680, camera and displ.a.y unit 
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Contrary to infra red line scanners which depend on the forward 

movement of the aircraft to build up a two dimensional picture, the 

Thermovision produces an instant two dimensional image, 3.5 inches by 3.5 

inches, on the 'N tube of the display unit from a stationary position. 

Basically, the Thermovision system consists of the camera and 

the disp~ unit. 

Recordings of the thermogram on the display unit are possible 

either with a polaroid, 35 rom, 70 rom or l6 rom (movie) film attachment. 

The raw signal generated by the camera can be recorded on tape 

with a special tape recorder. 

Various extras are available, such as interchangeable lenses 

of either lO° x lO°, 25° x 23° or 40° x 40° field of view, close up rings, 

microscope attachments, color slave monitors, radiation reference stan

dards and surface coated mirrors. 

The Thermovision's liquid nitrogen cooled indium antimonide 

detector operates in the 2.0 - 5.6 micron range. The temperature resolu

tion of the instrument is given as 0.2° centigrades and the optical reso

lution as l. 3 milliradioms. (The latter must mean the capability of the 

optics, the image on the display unit appears to show much less detail). 

Temperatures ranging from -30 degrees to 2000°C can be recorded. 

Although the Thermovision system is described as being portable; 

the weight of the camera is 30 pounds, the display unit weighs 52 pounds, 

it is necessary to have appropriate mounts or tripods for either mobile 

or stationary operation. 

Since the system is designed to operate on ll5 or 230 V AC, 

a special power supply either in the form of an inverter or a portable 

power plant has to be provided wherever line power is not available. 
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Operation of the Ther:movision System 

One of the advantages of the Thermovision System is its simplicity 

of operation. An operator can be trained wi thin one hour. 

Once the camera is mounted and the cables attaChed, the operator 

fills the dewar in the camera with liquid nitrogen, turns on the power, 

focuses the camera manually or remote, sets the desired temperature level 

and adjusts the sensitivity until he achieves a satisfactory image. This 

all can be done within a matter of minutes. Turning plainly marked 

control knobs, the operator can split the image into single or dual 

isotherms, reverse or suppress the gray scale. The relative temperature 

of each gray tone can be gauged from a gray tone reference scale positioned 

at the bottom of the thermogram. 

A visor on the main frame recording adaptor makes it possible 

to observe the thermogram during recordings. Instant quantification of 

the heat pattern on the thermogram is possible with the color slave 

mom tor which translates the gray tones into a 3D color pattern. 

Because the fill opening of the nitrogen dewar is located on 

top of the camera, there is a limit as to how far the camera can be 

tilted downward before the nitrogen flows out. However, vertical imagery 

can be taken by placing a surface coated mirror at the proper angle ahead 

of the horizontal camera. 

Laboratory Demonstrations 

The laboratory demonstration was conducted on the afternoon of 

April l3 in the conference room of the Northern Forest Research Centre. 

In attendance were 36 invited guests representing civic, provincial and 
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federal government agencies who might have an application for an infra 

red sensing device in their line of work. 

Mr'. Karlsson demonstrated the various applications of the 

thermovision system with the units in operation. 

'Ihe instruments displayed were the Thermovision 6&:> camera 

uni t, the display unit with the C12 main frame adaptor and polaroid 

recorder and a color slave monitor. 

A studio television camera tripod supported the camera unit. 

Power was obtained from a conventional wall receptacle. 

Field Demonstration 

April 14 was reserved for a field demonstration arranged as a 

cooperative venture with the Alberta Forest Service. 'Ihe 'Iher.movision 

System was mounted in a twin engine fixed wing aircraft (Dornier DO 28 -

registration AFC) provided for this purpose by the Alberta Forest Service. 

AFC is equipped with a 14" circular drop hatch. Recordings 

were taken through this opening by fastening the 'Iher.movision camera 

unit equipped with a 25° lens horizontallY against a plywood sheet bolted 

to the aircraft floor. A surface coated mirror JD" x JD", mounted over 

the drop hatch opening reflected the ground image beneath the aircraft 

into the camera optics. 

Both the display unit and the color monitor could be set and 

held in place with the seat belts on the rear passenger seat after the 

partition to the storage compartment behind the seat vlas removed (Fig. 2). 



- 6 -

Figure 2. Display unit and color slave monitor in Dornier aircraft. 

To provide the Thermovision system with llO Volts AC power, it 

was necessary to hook an inverter (Carter Rotary Inverter, MOdel JR 1050 CP, 

26DC - ll5 AC) between the Thermovision and the aircraft power supply. 

Once the aircraft engines were running, the Thermovision operated 

as it did in the Research Centre - manipulation of switches in the aircraft 

or radio transmission did not interfere with the quality of the thermogram. 

As recording instruments - the main frame adapter with the p)laroid 

roll film recorder were attached to the display unit. In addition to this 

a Sony Vidicon camera and recorder were carried along. As it turned out, 

the Vidicon camera was blind to some of the colors on the color monitor and 

could not produce a readable recording. 

The aerial demonstration consisted of a flight to the town of 

Edson with several flights over burning brush piles at the Edson airstrip. 

Aside from Mr. Karlsson, who operated the Thermovision equipment, 

Mr. Paul Kristapovich the pilot, Mr. H. Korsten from the Alberta Forest service, 

Mr. Garry Lait of the Canadian Forestry service, amd myself participated on 

the trip. 
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During the flight from Edmonton to Edson the Thermovision was 

continuous ly operating. F lying height was 2,000 I above ground. 

There was sufficient open space in the drop hatch to compare 

the imagery on the monitor and the display unit with the ground below. 

In accordance with the time of the year all deciduous trees 

were defOliated, most depressions held run-off water; ::B.kes and rivers 

were still covered with ice and patches of snow persisted in shaded locations. 

Almost immediately after take off at the Edmonton Municipal 

Airport the ground cover, be it grass, brush or deciduous trees (there 

were only few coniferous trees), became undistinguishable as such on 

the thermal imagery. Seismic lines in brush or poplar were difficult to 

make out. Buildings, paved areas, highways and elevated roads remained 

distinguishable at the flying height of 2,000 feet above ground. Road 

allowances, fields and clearings could only be recognized on the imagery 

if contrasted by the surrounding terrain. 

Clearings, fields and clearcuts containing puddles of water in 

depressions with the high spots beginning to dry up registered over the 

full scale of thermal contours thus a relatively clean looking field 

could have a rugged appearance on the imagery (Fig. 3.). 

Recordings obtained over the open water and shore line of Lake 

Wabamum at the south side power plant did show several thermal contours 

over the water. 

On occasions the aircraft passed over cattle, which could be 

clearly seen on the ground but could not be positively identified on the 

di sp lay unit. 
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Figure No.3. Normal Thermogram of a field in undulating terrain with 
puddles of water. 

After landing at the Edson airport a series of approximatelY 20 

brush piles located at the end of the runway clearing were lit wi thin 

short time intervals, thus creating a group of fires of va.rious intensity 

and differing smoke emission rates (Fig. 4). 

Figure No.4. Burning brush piles at Edson airstrip. 



- 9 -

The aircraft made a series of passes over the fires, starting 

at 1000 feet above ground and increasing the elevations by 1000 feet for 

each successive pass up to 8000 feet above ground. 

As outstanding features on the ground, there was the air strip 

approach clearing, roads and trails of various standards, a log house 

approximately 20 feet x 20 feet, a stretch of low brush and a mixed wood 

stand approximately 50 feet high and a small canq;>fire (approx. 2 feet 

square) • 

Figure No.5. Canq;>fire at Edson airstrip clearing. 

The Thermovision picked up the fires with no problem, but it 

was difficult to get more than the crudest background information. When 

the scanners sensitivity was turned up to obtain background detail the 

hot smoke became visible on the imagery. There was also a problem with 

blooming (Fig. 7). 
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Figure No.6. Background information 
was lost when scanner sensi tivi ty was 
turned to the 500 ~. 

Figure No.7. High scanner sensi~ 
tivity setting resulted in washed 
out fire detail - background features 
visible. 

As last test the scanner recorded a gas plant near Edson. 

A proposed test of spilling a liquid on the airstrip and trying 

to contour the spill was abandoned because of the wet soil conditions and 

the high relative speed of the fixed wing aircraft when passing low over 

the airstrip. 
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SUMMARY 

A laboratory and field demonstration held in Edmonton in April 

1972 succeeded in aquainting potential users with a modern infra red scann

ing device on a first hand basis. 

The impression of the demonstration can be summarized as follows: 

1) The most outstanding feature of the Thermovision System 

appears to be its ease and reliability of operation with the fact that 

it presents a two dimensional image. 

2) One obvious application in the field of forestry seems to be 

in climatological or silvicultural research where thermal contouring of 

plots or clear cuts is necessary. 

3) The Thermovision has application in some phases of fire 

research and to a limited degree as an operational tool in fire suppression, 

but lacking time and funds we can not plan for any project of this type 

during the coming sumner season. 

4) The most annoying factor which does limit the instrument's 

application as an operational tool in fire suppression is its lack of 

general resolution. Because of this, it could be used only as an auxiliary 

tool in fire mapping and fire detection. Even as such it would require 

a skilled interpreter to extract meaningful information from the imagery. 

Details such as the type of fuel ahead of a fire, the location or amount 

of unburned fuel inside the fire line, are most likely not discernable 

with the instrument in its present state of design. Incidentally, the 

imagery on the monitor and display unit was better than the photographic 

reproductions contained in this report. 
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