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ABSTRACT 
 
We investigated the reliability and effectiveness of a microwave break-the-beam animal 
detection system (ICx Radar Systems), along State Hwy 3 (SR-3) near Ft Jones, northern 
California, USA. The first reliability test involved a human passing through the beam at about 
(20 m) intervals. The results indicated that the system was capable of detecting a human and was 
therefore likely to be able to detect large ungulates such as black-tailed deer. While the system 
did not have any blind spots, three of the beams did show evidence of desensitizing during 
testing. For a second reliability test, we compared the detection data from the animal detection 
system with the video images from infrared cameras along the section of SR-3 that is covered by 
the system. At least 74% of all detections could be considered “correct”.  Because of the limited 
range of the cameras, especially during the night, it is likely that the percentage of correct 
detections is substantially higher. Most of the triggers that were not identified were in the late 
afternoon and during the night when the range of the cameras was very limited, except for 
triggers that carried lights (e.g. vehicles). There were some system errors but except for one 
system error they did not result in the activation of the warning signs. About 93% of the correct 
detections related to vehicles turning on and off SR-3, suggesting that it is worthwhile to 
implement additional vehicle detectors at the side roads that keep the warning lights from turning 
on when a vehicle turns on or off the highway. Only about 4% of the correct detections related to 
black-tailed deer. However, compared to vehicles the number of deer that triggered the beam is 
more likely to have been underestimated as deer cannot be identified on night images if they are 
further away than about 100 ft (30 m) from the cameras. Vehicles reduced speed by about 5.5% 
with activated warning signs (from 56.2 mi/hr to 53.1 mi/hr), with greatest effectiveness during 
the evening and night.  Because of the relatively low number of large mammal carcasses, the 
relatively short road section with the system (2/3 mile), and the relatively short time period 
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during which the system was present with the warning signs uncovered (7 months), it was not 
possible to conclude whether the animal detection system may have also reduced the number of 
large mammal-vehicle collisions. Finally, the results of a survey among drivers of the road 
section with the system indicated that most respondents wanted the system to be removed. The 
most common concerns related to the cost of the system, the perception that the system was in 
the wrong location, the brightness of the warning signs at night, and the perception that the 
system is not reliable. We recommend improving the reliability of the system, reducing potential 
downtime and operation and maintenance costs, improving the warning signs, and to implement 
an extensive communication program with drivers and the general public. 
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Introduction

We investigated the reliability and effectiveness of  a microwave break-the-beam 
animal detection system (ICx Radar Systems), along State Hwy 3 (SR-3) near Ft 
Jones, northern California, USA. 

Animal detection systems use sensors to detect large animals when they 
approach the road. Once a large animal has been detected, warning signs are 
activated that urge drivers to reduce vehicle speed and become more alert. 
Reliability of  the system is essential; appropriate driver response depends on it.

Reliability

We matched the detection logs with video footage to identify what may have 
triggered the system. We analyzed 30 days in total.

We were able to identify the trigger for 74% of  the 586 detections that were 
recorded. The trigger was not identified for 21% of  the detections. The 
unidentified triggers occurred mostly during the dark hours and are a result of  
the limited range of  the cameras at night. Over 92% of  the identified triggers 
were vehicles turning on and off  the highway. About 4% of  the identified 
triggers were deer.

Effectiveness

Drivers reduced the speed of  their vehicle by 5.1 mi/h (8.2 km/h) on average 
when the warning signs were activated.

The number of  reported black-tailed deer carcasses per mile was higher in the 
control sections than in the section with the system, both before and after 
installation. There was only one black-tailed deer carcass reported in the road 
section with the system after the warning signs were attached, but at this 
location the system is only present on the north side of  the road and not on the 
south side.
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Conclusions

The system appeared reliable in detecting black-tailed deer. However, most 
detections were related to vehicles turning on and off  the highway at access 
roads. Drivers reduced vehicle speed by 5.1 mi/h (8.2 km/h) on average in 
response to activated warning signs. There was only one black-tailed deer carcass 
reported in the road section with the system after the warning signs were 
attached, but the research period and the number of  deer carcasses were too low 
for a meaningful analyses for a potential reduction in deer-vehicle collisions.

Recommendations

• Install detection loops at access roads that cancel triggers by vehicles turning 
on and off  the main highway.

• Start and end road sections equipped with sensors on opposite sides of  the 
road (not staggered).

• Adjust the brightness of  the warning signs depended on the time of  day.
• Allow for sufficient time to investigate a potential effect of  activated warning 

signs on collision reduction.
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