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News
Berkeley: 17-Feb-2007 11:00 Eastern US Time

Woodpecker watch

In the bayous of eastern Arkansas, amidst ancient trees both living and dead, there hangs a high-tech sentinel. It is patiently waiting to capture an elusive bird once thought extinct.

The robot camera is part of a major effort to find the ivory-billed woodpecker in its historic habitat. This is the bottomland forests of the southeast United States.

The intelligent system was developed by researchers at the University of California, Berkeley and Texas A&M University. It has been set up in the Cache River National Wildlife Refuge in Arkansas. 

The researchers are looking for definite evidence of the ivory-billed woodpecker. This will settle a debate that has become heated. It has fascinated millions of people around the world, from bird-watchers and environmentalists, to Arkansas farmers and duck hunters.

Until then the new robot system is providing detailed video of other birds. This suggests a new high-tech approach to doing field biology.

Ken Goldberg is a UC Berkeley professor of industrial and electrical engineering and computer sciences. He will present initial samples from the video system on Saturday, Feb. 17. This will be at the annual meeting of the American Association for the Advancement of Science (AAAS) in San Francisco.

The video system is part of a new project called Collaborative Observatories for Natural Environments. It is funded by the National Science Foundation. The aim is to develop automated systems that can observe and record natural behavior in remote places. 

Goldberg and his former graduate student Dezhen Song are co-principal investigators of the project.

The ivory-billed woodpecker stands 18-20 inches tall. It has a wingspan of 30-31 inches. It eats beetle larvae that live in the dead or dying trees of the bottomland wilderness - or what remains of it. 

The bird was the largest woodpecker north of Mexico, until it vanished more than 60 years ago. It was thought to be extinct. Then occasional sightings in recent years gave hope that it might have survived. 

Unfortunately most sightings were made while the bird was flying through thick forests. This made it difficult to get photographic evidence. 

In 2004, biologists made the national news when they captured a few seconds of video of what seemed to be an ivory-billed woodpecker. The film was taken by David Luneau, associate professor of electronics at the University of Arkansas at Little Rock.

But his sightings created controversy. Skeptics claimed the fuzzy image in the video was just a more common bird – the pileated woodpecker.

Hopes that the ivory-billed woodpecker had survived were high again last September along the Florida Panhandle. Another team of scientists reported sightings. They made audio recordings of the bird's distinctive double knock. 

None of the evidence to date, however, has proved that the bird still exists.

“A single photographic frame would have to clearly show the unique markings of the ivory-billed woodpecker,” said Goldberg. “Much better would be a high-resolution video clip that would capture its unique wing and flight patterns.”

The video system must be intelligent for one simple reason. Just pointing video cameras at the sky and recording everything would quickly fill the computer's hard drive. 

So the software must be designed to tell when birds are there. “We're developing a robotic system that analyzes high resolution video in real time,” said Goldberg.

No one knows exactly where the bird might appear. So the cameras must cover a wide area of sky. The researchers decided on a power-line that cuts through the bayou in the Cache River National Wildlife Refuge. It provides a 50-foot-wide clearing, free from trees.

“Birds passing through that corridor are relatively easy to spot,” said Ron Rohrbaugh, project director at the Cornell Lab of Ornithology. 

For the equipment the Arkansas Electric Cooperative erected a 69-kilovolt transformer. This provides both a power source and a post to mount the system on. The researchers decided against solar cells or batteries. They would not be a reliable enough power source.

There are two cameras. One points east, the other west. They are connected to a computer. This processes the data. Waterproof gear helps protect the equipment from the elements. These include rain, wind and occasional bird droppings.

The computer software keeps a record of the video only when bird flight movement is sensed. It is based on new algorithms that can handle the unpredictable conditions of a natural environment. It filters out false readings from clouds, water reflections and falling leaves. 

The program knows, for instance, that the ivory-billed woodpecker flies at 20 to 40 miles per hour, said Song. “So anything outside that range is deleted.” 

The high-resolution camera shoots 22 frames every second, said Song. Each frame is made up of 2 to 3 megapixels.  “That's a huge amount of data that must be managed.”

While the system is high-tech, collecting the video data is not. David Luneau takes a boat out to the site every two weeks to change the disk. He does an initial screening of the images from the hard drive. He then sends the data to researchers at Cornell, Texas A&M and UC Berkeley.

You don’t have to use an autonomous camera to hunt for the ivory-billed woodpecker, Rohrbaugh pointed out. But it has huge benefits. In particular it means you don’t need a human out in the forest for a very long time.

“Humans are expensive. They are not always alert, and their presence is a disturbance to the environment, even when they're camouflaged and sitting quietly. Remote systems that can serve as our eyes and ears are a big advantage.”

Using the camera also means the search season can be a whole year, Song said. “Usually people do this type of bird-watching in the winter because there are fewer leaves, making it easier to spot the woodpecker.

“Also in the summer, the temperature is hot, it's swampy, and there are mosquitoes and snakes to deal with. Our system can run the whole year, and it’s not bothered by mosquitoes.”

The researchers accept that the robotic cameras might never capture definite film of the famous bird. They are prepared to run the camera for years.

“I am hopeful, but not overconfident,” Goldberg said. 

“If this persistent robot out on the bayou manages to capture verifiable high-resolution images of the legendary ivory-bill, it would be a major discovery for scientists, for conservationists and for more than 45 million American bird-watchers.”

At the meeting that day, the researchers will reveal preliminary images and videos of birds taken by the robotic camera. After 8 a.m. on Feb. 17, reporters can access these images and videos online at: www.c-o-n-e.org/acone.

1150 words

Flesch reading ease: 51.4

Flesch-Kincaid Grade level: 9.3

Word bank
Pupils will not know some of the words used in the text. Meanings are given below, followed by an exercise in matching words and meanings. 

Teachers may choose to provide some or all of the meanings to help pupils read and understand the story. An approach that leads to better learning is to ask pupils to complete as much of Activity 1 as possible during their first encounter with the text.

By tackling this exercise and those that follow – which are known collectively as directed activities related to texts (DARTs) – pupils can engage with a piece of writing, and learn a great deal from it, even when many of its ideas and words are unfamiliar to them.


Word
Meaning

1
algorithm
step by step process for solving a problem

2
analyze
study the parts something is made of, and how they work together

3
ancient
belonging to the distant past; very old

4
attract
draw towards

5
automated
working on its own

6
autonomous
able to act on its own, without humans

7
bayou
small, slow-moving stream or creek

8
behavior
the actions of an animal in response to its environment

9
biology
the science of life and living things

10
bottomland
low-lying area near a river whose soil consists of sand, silt and mud

11
camouflage
way of hiding things by making them look like part of the surroundings

12
condition
the situation or surroundings that affect something

13
conservationist
people who work to stop species going extinct

14
controversy
long argument or disagreement

15
debate
disagreement with discussion

16
design
think up and create plans for

17
device
something made for a special purpose

18
distinctive
marking out as different

19
electric charge
property of particle of matter that means it is attracted or repelled by other particles

20
electricity
movement of electrons

21
electron
one of the particles of matter that atoms are made of. Electrons have a negative electric charge. 

22
elusive
hard to find

23
environment
everything in the surroundings that can have an effect

24
environmentalist
person who tries to understand and reduce the bad effects that humans have on the natural world

25
evidence
reason to believe 

26
extinct
died out as a species

27
fertile
able to produce young

28
field
in the real world away from laboratory or desk

29
habitat
place and conditions in which a plant or animal normally lives and grows

30
hard drive
a disk used to store information in a computer, such as programs and data.

31
investigator
someone who finds out as much as possible, usually by following a plan

32
kilovolt
one thousand volts

33
larva
insect in the first stage of its life, after in comes out of an egg

34
larvae
plural of larva

35
legendary
famous

36
megapixel
a million pixels

37
observe
see and notice, especially in science

38
overconfident
more sure of success than is sensible

39
particle
a very small piece

40
pattern
a regular arrangement of lines, shapes, colours, etc.

41
persistent
never giving up

42
pixel
the basic unit that video and computer pictures are built up from. A pixel is a dot with a certain color and brightness. The more pixels there are, the higher the resolution of the picture. (Pixel is short for “picture element”.)

43
principal
main; leading

44
process
follow a computer program to do things to data that makes it more useful

45
real time
as it happens

46
record
store in some way so that it can be read or studied later

47
reliable
able to be relied on; trustworthy

48
remote
far away; distant

49
repel
push away

50
resolution
the amount of detail in a picture

51
robot
a machine that can do some of the clever things a human or other living thing can do

52
robotic
of a robot

53
screening
quick look for anything of interest

54
sentinel
sentry or lookout

55
skeptic
someone who doesn’t believe easily

56
software
computer programs that are not part of the machine

57
solar cell
device that produces electricity from sunlight

58
species
group of individuals that are alike and can breed together to produce fertile young

59
system
set of parts that are organized to work together as one thing

60
the elements
originally meant earth, air, fire and water. Now often used to mean bad weather.

61
transformer
device for changing the voltage of electricity

62
unique
being the only one of its kind

63
unit
a physical quantity of a standard size. The kilogram is a unit of mass; the coulomb is a unit of electric charge; the second is a unit of time; and so on

64
unpredictable
not easy to tell what will happen next

65
verifiable
something whose truth can be checked

66
voltage
potential difference; energy needed to move a unit of electric charge from one point to another

Activity 1

Mixed-up meanings

Pupils should try to fill in the blanks in the final column with the words that match the meanings. The words needed are listed, but not necessarily in the right order, in the first column.

This exercise should not be tackled in isolation, but by a reader with access to the story itself: The contexts in which words are used provide powerful clues to their meanings.  


Word
Meaning
Word should be

1
algorithm
disagreement with discussion


2
analyze
person who tries to understand and reduce the bad effects that humans have on the natural world


3
ancient
set of parts that are organized to work together as one thing


4
attract
push away


5
automated
think up and create plans for


6
autonomous
reason to believe 


7
bayou
someone who doesn’t believe easily


8
behavior
the situation or surroundings that affect something


9
biology
as it happens


10
bottomland
belonging to the distant past; very old


11
camouflage
potential difference; energy needed to move a unit of electric charge from one point to another


12
condition
follow a computer program to do things to data that makes it more useful


13
conservationist
store in some way so that it can be read or studied later


14
controversy
originally meant earth, air, fire and water. Now often used to mean bad weather.


15
debate
a physical quantity of a standard size. The kilogram is a unit of mass; the coulomb is a unit of electric charge; the second is a unit of time; and so on


16
design
the basic unit that video and computer pictures are built up from. A pixel is a dot with a certain color and brightness. The more pixels there are, the higher the resolution of the picture. (Pixel is short for “picture element”.)


17
device
the actions of an animal in response to its environment


18
distinctive
plural of larva


19
electric charge
step by step process for solving a problem


20
electricity
a million pixels


21
electron
sentry or lookout


22
elusive
group of individuals that are alike and can breed together to produce fertile young


23
environment
a regular arrangement of lines, shapes, colours, etc.


24
environmentalist
people who work to stop species going extinct


25
evidence
the amount of detail in a picture


26
extinct
able to act on its own, without humans


27
fertile
everything in the surroundings that can have an effect


28
field
device that produces electricity from sunlight


29
habitat
place and conditions in which a plant or animal normally lives and grows


30
hard drive
device for changing the voltage of electricity


31
investigator
low-lying area near a river whose soil consists of sand, silt and mud


32
kilovolt
property of particle of matter that means it is attracted or repelled by other particles


33
larva
computer programs that are not part of the machine


34
larvae
main; leading


35
legendary
working on its own


36
megapixel
see and notice, especially in science


37
observe
the science of life and living things


38
overconfident
being the only one of its kind


39
particle
movement of electrons


40
pattern
hard to find


41
persistent
someone who finds out as much as possible, usually by following a plan


42
pixel
marking out as different


43
principal
draw towards


44
process
something made for a special purpose


45
real time
never giving up


46
record
way of hiding things by making them look like part of the surroundings


47
reliable
a very small piece


48
remote
a machine that can do some of the clever things a human or other living thing can do


49
repel
one thousand volts


50
resolution
far away; distant


51
robot
of a robot


52
robotic
long argument or disagreement


53
screening
quick look for anything of interest


54
sentinel
study the parts something is made of, and how they work together


55
skeptic
something whose truth can be checked


56
software
not easy to tell what will happen next


57
solar cell
small, slow-moving stream or creek


58
species
one of the particles of matter that atoms are made of. Electrons have a negative electric charge. 


59
system
in the real world away from laboratory or desk


60
the elements
more sure of success than is sensible


61
transformer
a disk used to store information in a computer, such as programs and data.


62
unique
died out as a species


63
unit
able to be relied on; trustworthy


64
unpredictable
famous


65
verifiable
able to produce young


66
voltage
insect in the first stage of its life, after in comes out of an egg


Activity 2

Comprehension 

1. What is the name of the “elusive bird”?

2. What type of thing is the “high-tech sentinel”?

3. The writer says the bird was thought to be extinct. In your own words what does “extinct” mean?

4. Are the scientists trying to prove the ivory-billed woodpecker is extinct?

5. What are they trying to do?

6. In your own words what is the aim of the Collaborative Observatories for Natural Environments project?

7. What does the woodpecker eat?

8. There have been “occasional sightings” of the ivory-billed woodpecker. But scientists are still not sure if the ivory-billed woodpecker is extinct. Why aren’t they sure?

9. Name two different types of recording that perhaps show that the bird is not extinct.

10. For the first of these types of recording explain why it does not prove that the bird still exists.

11. For the second of these types of recording explain why it does not prove that the bird still exists.

12. Goldberg suggests two pieces of evidence that would prove the bird still exists. What would be the best of these?

13. Can you say why that would be better than the other type of evidence the scientists might get from this new system?

14. In your own words why does the video system have to be intelligent?

15. What does the video system do that normal video systems don’t do?

16. The scientists had to think about where to place their video camera. Why was the place they chose better than other places?

17. The transformer built by the electricity company is useful for two reasons. What are they?

18. Can you think why solar cells “would not be a reliable enough power source”?

19. The new video system is two cameras, a computer, a computer program, and something else. What?

20. A normal video camera records all the time that it is switched on. But this new system only records when?

21. The computer stores the images from the video camera only if it detects movement. But it would still record far too much, if that was all it did. Name two other things it record as well as birds.

22. So the computer program somehow has to tell other moving things apart from birds. Name one thing the ivory-billed woodpecker does that a falling leaf doesn’t. 

23. Can you think of one other difference between the way the bird moves and the way other things in the woods move?

24. What aspect of the project is not at all high-tech?

25. What could we use instead of an intelligent camera to look for the ivory-billed woodpecker?

26. State two advantages the camera has over this other method.

27. State two reasons the camera works better than the other method in the summer.

28. Now that the scientists have done all this work, are they certain that they will find the ivory-billed woodpecker?

29. Explain your last answer – what makes them certain or not certain?

30. If you were these scientists what else would you do to try to learn if the ivory-billed woodpecker still survives?

Activity 3

Find the missing word

Pupils should try to fill in the blanks using clues from the rest of the sentence. When in doubt, the length of each blank indicates the length of the missing word. A complete list of words that belong in the blanks is provided at the end of the passage.

Woodpecker watch

In the bayous of eastern Arkansas, amidst ancient _____ both living and dead, there hangs a high-tech sentinel. __ is patiently waiting to capture an elusive bird once _______ extinct.

The robot camera is part of a major effort __ find the ivory-billed woodpecker in its historic habitat. This __ the bottomland forests of the southeast United States.

The intelligent ______ was developed by researchers at the University of California, ________ and Texas A&M University. It has been set __ in the Cache River National Wildlife Refuge in Arkansas. 

The researchers are looking for definite evidence of the ____________ woodpecker. This will settle a debate that has become ______. It has fascinated millions of people around the _____, from bird-watchers and environmentalists, to Arkansas farmers and ____ hunters.

Until then the new robot system is providing detailed video __ other birds. This suggests a new high-tech approach to _____ field biology.

Ken Goldberg is a UC Berkeley professor of __________ and electrical engineering and computer sciences. He will present _______ samples from the video system on Saturday, Feb. 17. ____ will be at the annual meeting of the American ___________ for the Advancement of Science (AAAS) in San Francisco.

The _____ system is part of a new project called Collaborative _____________ for Natural Environments. It is funded by the National _______ Foundation. The aim is to develop automated systems that ___ observe and record natural behavior in remote places. 

Goldberg ___ his former graduate student Dezhen Song are co-principal investigators __ the project.

The ivory-billed woodpecker stands 18-20 inches tall. It ___ a wingspan of 30-31 inches. It eats beetle larvae ____ live in the dead or dying trees of the __________ wilderness - or what remains of it. 

The bird ___ the largest woodpecker north of Mexico, until it vanished ____ than 60 years ago. It was thought to be _______. Then occasional sightings in recent years gave hope ____ it might have survived. 

Unfortunately most sightings were made _____ the bird was flying through thick forests. This made __ difficult to get photographic evidence. 

In 2004, biologists made ___ national news when they captured a few seconds of _____ of what seemed to be an ivory-billed woodpecker. The ____ was taken by David Luneau, associate professor of electronics __ the University of Arkansas at Little Rock.

But his sightings _______ controversy. Skeptics claimed the fuzzy image in the video ___ just a more common bird - the pileated woodpecker.

Hopes ____ the ivory-billed woodpecker had survived were high again last _________ along the Florida Panhandle. Another team of scientists reported _________. They made audio recordings of the bird's distinctive ______ knock. 

None of the evidence to date, however, has ______ that the bird still exists.

“A single photographic frame would ____ to clearly show the unique markings of the ivory-billed __________,” said Goldberg. “Much better would be a high-resolution _____ clip that would capture its unique wing and flight ________.”

The video system must be intelligent for one simple ______. Just pointing video cameras at the sky and _________ everything would quickly fill the computer's hard drive. 

So ___ software must be designed to tell when birds are _____. “We're developing a robotic system that analyzes high __________ video in real time,” said Goldberg.

No one knows exactly _____ the bird might appear. So the cameras must cover _ wide area of sky. The researchers decided on a __________ that cuts through the bayou in the Cache River ________ Wildlife Refuge. It provides a 50-foot-wide clearing, free from _____.

“Birds passing through that corridor are relatively easy to ____,” said Ron Rohrbaugh, project director at the Cornell ___ of Ornithology. 

For the equipment the Arkansas Electric Cooperative _______ a 69-kilovolt transformer. This provides both a power source ___ a post to mount the system on. The researchers _______ against solar cells or batteries. They would not be _ reliable enough power source.

There are two cameras. One points ____, the other west. They are connected to a ________. This processes the data. Waterproof gear helps protect ___ equipment from the elements. These include rain, wind and __________ bird droppings.

The computer software keeps a record of the _____ only when bird flight movement is sensed. It is _____ on new algorithms that can handle the unpredictable conditions __ a natural environment. It filters out false readings from ______, water reflections and falling leaves. 

The program knows, ___ instance, that the ivory-billed woodpecker flies at 20 to __ miles per hour, said Song. “So anything outside that _____ is deleted.” 

The high-resolution camera shoots 22 frames every ______, said Song. Each frame is made up of _ to 3 megapixels.  “That's a huge amount of ____ that must be managed.”

While the system is high-tech, collecting ___ video data is not. David Luneau takes a boat ___ to the site every two weeks to change the ____. He does an initial screening of the images ____ the hard drive. He then sends the data to ___________ at Cornell, Texas A&M and UC Berkeley.

You don't have __ use an autonomous camera to hunt for the ivory-billed __________, Rohrbaugh pointed out. But it has huge benefits. __ particular it means you don't need a human out __ the forest for a very long time.

“Humans are expensive. ____ are not always alert, and their presence is a ___________ to the environment, even when they're camouflaged and sitting _______. Remote systems that can serve as our eyes ___ ears are a big advantage.”

Using the camera also means ___ search season can be a whole year, Song said. ________ people do this type of bird-watching in the winter _______ there are fewer leaves, making it easier to spot ___ woodpecker.

“Also in the summer, the temperature is hot, it's ______, and there are mosquitoes and snakes to deal ____. Our system can run the whole year, and ____ not bothered by mosquitoes.”

The researchers accept that the robotic _______ might never capture definite film of the famous bird. ____ are prepared to run the camera for years.

“I am _______, but not overconfident,” Goldberg said. 

“If this persistent _____ out on the bayou manages to capture verifiable high-resolution ______ of the legendary ivory-bill, it would be a major _________ for scientists, for conservationists and for more than 45 _______ American bird-watchers.”

These are all the words that belong in the blanks:
2, 40, “Usually, a, a, and, and, and, Association, at, based, because, Berkeley, bottomland, cameras, can, clouds, computer, created, data, decided, discovery, disk, disturbance, doing, double, duck, east, erected, extinct, film, for, from, has, have, heated, hopeful, images, In, in, industrial, initial, is, It, it, it’s, ivory-billed, Lab, million, more, National, Observatories, occasional, of, of, of, out, patterns, power-line, proved, quietly, range, reason, recording, researchers, resolution, robot, Science, second, September, sightings, spot, swampy, system, that, that, that, the, the, the, the, the, the, there, They, They, This, thought, to, to, trees, trees, up, video, video, video, video, was, was, where, while, with, woodpecker, woodpecker, world

Answer Key:

Woodpecker watch

In the bayous of eastern Arkansas, amidst ancient trees both living and dead, there hangs a high-tech sentinel. It is patiently waiting to capture an elusive bird once thought extinct.

The robot camera is part of a major effort to find the ivory-billed woodpecker in its historic habitat. This is the bottomland forests of the southeast United States.

The intelligent system was developed by researchers at the University of California, Berkeley and Texas A&M University. It has been set up in the Cache River National Wildlife Refuge in Arkansas. 

The researchers are looking for definite evidence of the ivory-billed woodpecker. This will settle a debate that has become heated. It has fascinated millions of people around the world, from bird-watchers and environmentalists, to Arkansas farmers and duck hunters.

Until then the new robot system is providing detailed video of other birds. This suggests a new high-tech approach to doing field biology.

Ken Goldberg is a UC Berkeley professor of industrial and electrical engineering and computer sciences. He will present initial samples from the video system on Saturday, Feb. 17. This will be at the annual meeting of the American Association for the Advancement of Science (AAAS) in San Francisco.

The video system is part of a new project called Collaborative Observatories for Natural Environments. It is funded by the National Science Foundation. The aim is to develop automated systems that can observe and record natural behavior in remote places. 

Goldberg and his former graduate student Dezhen Song are co-principal investigators of the project.

The ivory-billed woodpecker stands 18-20 inches tall. It has a wingspan of 30-31 inches. It eats beetle larvae that live in the dead or dying trees of the bottomland wilderness - or what remains of it. 

The bird was the largest woodpecker north of Mexico, until it vanished more than 60 years ago. It was thought to be extinct. Then occasional sightings in recent years gave hope that it might have survived. 

Unfortunately most sightings were made while the bird was flying through thick forests. This made it difficult to get photographic evidence. 

In 2004, biologists made the national news when they captured a few seconds of video of what seemed to be an ivory-billed woodpecker. The film was taken by David Luneau, associate professor of electronics at the University of Arkansas at Little Rock.

But his sightings created controversy. Skeptics claimed the fuzzy image in the video was just a more common bird - the pileated woodpecker.

Hopes that the ivory-billed woodpecker had survived were high again last September along the Florida Panhandle. Another team of scientists reported sightings. They made audio recordings of the bird's distinctive double knock. 

None of the evidence to date, however, has proved that the bird still exists.

“A single photographic frame would have to clearly show the unique markings of the ivory-billed woodpecker,” said Goldberg. “Much better would be a high-resolution video clip that would capture its unique wing and flight patterns.”

The video system must be intelligent for one simple reason. Just pointing video cameras at the sky and recording everything would quickly fill the computer's hard drive. 

So the software must be designed to tell when birds are there. “We're developing a robotic system that analyzes high resolution video in real time,” said Goldberg.

No one knows exactly where the bird might appear. So the cameras must cover a wide area of sky. The researchers decided on a power-line that cuts through the bayou in the Cache River National Wildlife Refuge. It provides a 50-foot-wide clearing, free from trees.

“Birds passing through that corridor are relatively easy to spot,” said Ron Rohrbaugh, project director at the Cornell Lab of Ornithology. 

For the equipment the Arkansas Electric Cooperative erected a 69-kilovolt transformer. This provides both a power source and a post to mount the system on. The researchers decided against solar cells or batteries. They would not be a reliable enough power source.

There are two cameras. One points east, the other west. They are connected to a computer. This processes the data. Waterproof gear helps protect the equipment from the elements. These include rain, wind and occasional bird droppings.

The computer software keeps a record of the video only when bird flight movement is sensed. It is based on new algorithms that can handle the unpredictable conditions of a natural environment. It filters out false readings from clouds, water reflections and falling leaves. 

The program knows, for instance, that the ivory-billed woodpecker flies at 20 to 40 miles per hour, said Song. “So anything outside that range is deleted.” 

The high-resolution camera shoots 22 frames every second, said Song. Each frame is made up of 2 to 3 megapixels.  “That's a huge amount of data that must be managed.”

While the system is high-tech, collecting the video data is not. David Luneau takes a boat out to the site every two weeks to change the disk. He does an initial screening of the images from the hard drive. He then sends the data to researchers at Cornell, Texas A&M and UC Berkeley.

You don't have to use an autonomous camera to hunt for the ivory-billed woodpecker, Rohrbaugh pointed out. But it has huge benefits. In particular it means you don't need a human out in the forest for a very long time.

“Humans are expensive. They are not always alert, and their presence is a disturbance to the environment, even when they're camouflaged and sitting quietly. Remote systems that can serve as our eyes and ears are a big advantage.”

Using the camera also means the search season can be a whole year, Song said. “Usually people do this type of bird-watching in the winter because there are fewer leaves, making it easier to spot the woodpecker.

“Also in the summer, the temperature is hot, it's swampy, and there are mosquitoes and snakes to deal with. Our system can run the whole year, and it's not bothered by mosquitoes.”

The researchers accept that the robotic cameras might never capture definite film of the famous bird. They are prepared to run the camera for years.

“I am hopeful, but not overconfident,” Goldberg said. 

“If this persistent robot out on the bayou manages to capture verifiable high-resolution images of the legendary ivory-bill, it would be a major discovery for scientists, for conservationists and for more than 45 million American bird-watchers.”

Activity 4

What kind of statement?
Students should read the news story on page 1 about the latest scientific research, and highlight phrases or sentences according to the following key (or any other way of indicating the different types of statement that can be done with the resources in their pockets or in your classroom):

Existing knowledge

Reasons/aims for doing the research

Technology and methods

New findings or developments

Hypothesis

Prediction

Evidence
Issues and applications

Normally no more than one phrase or sentence should be highlighted in each paragraph, unless the reader decides that a particular paragraph contains several really important ideas. 

Usually the decision will not be too difficult. But choosing between, say, hypotheses and new findings can sometimes be tricky. There isn’t always an obviously right or wrong answer, even to the scientists themselves. 

Pupils should be encouraged not to agonize too long over their choice of statement type, but to be prepared to give reasons for their decisions. 

Note: A hypothesis is a “tentative explanation that leads to predictions that can be tested by experiment or observation”.
Answer Key: (This is an illustrative set of choices. There are many others.)

Woodpecker watch

In the bayous of eastern Arkansas, amidst ancient trees both living and dead, there hangs a high-tech sentinel. It is patiently waiting to capture an elusive bird once thought extinct.

The robot camera is part of a major effort to find the ivory-billed woodpecker in its historic habitat. This is the bottomland forests of the southeast United States.

The intelligent system was developed by researchers at the University of California, Berkeley and Texas A&M University. It has been set up in the Cache River National Wildlife Refuge in Arkansas. 

The researchers are looking for definite evidence of the ivory-billed woodpecker. This will settle a debate that has become heated. It has fascinated millions of people around the world, from bird-watchers and environmentalists, to Arkansas farmers and duck hunters.

Until then the new robot system is providing detailed video of other birds. This suggests a new high-tech approach to doing field biology.
Ken Goldberg is a UC Berkeley professor of industrial and electrical engineering and computer sciences. He will present initial samples from the video system on Saturday, Feb. 17. This will be at the annual meeting of the American Association for the Advancement of Science (AAAS) in San Francisco.

The video system is part of a new project called Collaborative Observatories for Natural Environments. It is funded by the National Science Foundation. The aim is to develop automated systems that can observe and record natural behavior in remote places. 

Goldberg and his former graduate student Dezhen Song are co-principal investigators of the project.

The ivory-billed woodpecker stands 18-20 inches tall. It has a wingspan of 30-31 inches. It eats beetle larvae that live in the dead or dying trees of the bottomland wilderness - or what remains of it. 

The bird was the largest woodpecker north of Mexico, until it vanished more than 60 years ago. It was thought to be extinct. Then occasional sightings in recent years gave hope that it might have survived. 

Unfortunately most sightings were made while the bird was flying through thick forests. This made it difficult to get photographic evidence. 

In 2004, biologists made the national news when they captured a few seconds of video of what seemed to be an ivory-billed woodpecker. The film was taken by David Luneau, associate professor of electronics at the University of Arkansas at Little Rock.

But his sightings created controversy. Skeptics claimed the fuzzy image in the video was just a more common bird – the pileated woodpecker.

Hopes that the ivory-billed woodpecker had survived were high again last September along the Florida Panhandle. Another team of scientists reported sightings. They made audio recordings of the bird's distinctive double knock. 

None of the evidence to date, however, has proved that the bird still exists.

“A single photographic frame would have to clearly show the unique markings of the ivory-billed woodpecker,” said Goldberg. “Much better would be a high-resolution video clip that would capture its unique wing and flight patterns.”

The video system must be intelligent for one simple reason. Just pointing video cameras at the sky and recording everything would quickly fill the computer's hard drive. 

So the software must be designed to tell when birds are there. “We're developing a robotic system that analyzes high resolution video in real time,” said Goldberg.

No one knows exactly where the bird might appear. So the cameras must cover a wide area of sky. The researchers decided on a power-line that cuts through the bayou in the Cache River National Wildlife Refuge. It provides a 50-foot-wide clearing, free from trees.

“Birds passing through that corridor are relatively easy to spot,” said Ron Rohrbaugh, project director at the Cornell Lab of Ornithology. 

For the equipment the Arkansas Electric Cooperative erected a 69-kilovolt transformer. This provides both a power source and a post to mount the system on. The researchers decided against solar cells or batteries. They would not be a reliable enough power source.

There are two cameras. One points east, the other west. They are connected to a computer. This processes the data. Waterproof gear helps protect the equipment from the elements. These include rain, wind and occasional bird droppings.

The computer software keeps a record of the video only when bird flight movement is sensed. It is based on new algorithms that can handle the unpredictable conditions of a natural environment. It filters out false readings from clouds, water reflections and falling leaves. 

The program knows, for instance, that the ivory-billed woodpecker flies at 20 to 40 miles per hour, said Song. “So anything outside that range is deleted.” 

The high-resolution camera shoots 22 frames every second, said Song. Each frame is made up of 2 to 3 megapixels.  “That's a huge amount of data that must be managed.”

While the system is high-tech, collecting the video data is not. David Luneau takes a boat out to the site every two weeks to change the disk. He does an initial screening of the images from the hard drive. He then sends the data to researchers at Cornell, Texas A&M and UC Berkeley.

You don’t have to use an autonomous camera to hunt for the ivory-billed woodpecker, Rohrbaugh pointed out. But it has huge benefits. In particular it means you don’t need a human out in the forest for a very long time.

“Humans are expensive. They are not always alert, and their presence is a disturbance to the environment, even when they're camouflaged and sitting quietly. Remote systems that can serve as our eyes and ears are a big advantage.”

Using the camera also means the search season can be a whole year, Song said. “Usually people do this type of bird-watching in the winter because there are fewer leaves, making it easier to spot the woodpecker.

“Also in the summer, the temperature is hot, it's swampy, and there are mosquitoes and snakes to deal with. Our system can run the whole year, and it’s not bothered by mosquitoes.”

The researchers accept that the robotic cameras might never capture definite film of the famous bird. They are prepared to run the camera for years.
“I am hopeful, but not overconfident,” Goldberg said. 

“If this persistent robot out on the bayou manages to capture verifiable high-resolution images of the legendary ivory-bill, it would be a major discovery for scientists, for conservationists and for more than 45 million American bird-watchers.”
Activity 5
Topics for group discussion or pupil presentations

Young people want to discuss the ethical, social and environmental aspects of science. Teachers want them to understand how science works. This is a good story for tackling both.

Activity 4 clearly shows that there are no new discoveries in this story. The vast majority of statements are coming out green or yellow – technology or existing knowledge. It’s all about how the researchers are going to make a discovery – maybe – rather than what they have discovered.

A closely related point is that the type of science described here is different from most laboratory science. It is search rather than controlled experiment. Other examples of this kind of science include SETI – the search for extraterrestrial life – a lot of astronomy, such as hunting for gravitational waves or gamma ray bursts, and searching for fossils to piece together the history of life on Earth. 

Search is actually a very common type of science. But it’s not the model most of us have in our heads when we think of “the scientific method”.

Some of the many possible topics for class discussion stimulated by this story are:

a. The scientists say they are prepared to search for the woodpecker for years. SETI enthusiasts have already been searching for decades for intelligent signals from space, without finding any. How long does it make sense to search for something before concluding that it is not there? Who decides? 

b. Can science ever prove something does not exist – whether it’s the ivory-billed woodpecker, intelligent life elsewhere in the universe or even God?

c. Almost all the species that have ever existed are now extinct. Why should we care about the ivory-billed woodpecker?

http://setiathome.berkeley.edu/ Take part in SETI.

Working in groups students should think of all the ways that the ivory-billed woodpecker can be distinguished from clouds, reflections, falling leaves and anything else that might be moving around in the bayou. 

Younger children can sketch the ivory-billed woodpecker, using only the information provided in the article. They should then search the Web for photographs to compare with their efforts and assess them.  

Links to free activities, lesson plans, and background information.

1. http://pbskids.org/backyardjungle/info/photo_journaling.php  “Tell students that they have just been hired as photojournalists for Backyard Jungle News. Their assignment is to find the most exciting news taking place in their backyard today. Explain to students that they will have to convince the editor that their story and image should be front page news. Relate the story of the ivory-billed woodpecker: ‘Only one hundred years ago …’” From Backyard Jungle.
2. www.birds.cornell.edu/ivory Cornell Lab of Ornithology website, with video clips, photos, sounds and ‘meet the search team’.
3. www.fws.gov/ivorybill/IBW-general-brochure.pdf Lovely full-color brochure on the ivory-billed woodpecker. From US Fish and Wildlife Service. 
4. www.nasa.gov/lb/audience/foreducators/informal/features/F_Hunt_for_Ivory_Billed_Woodpecker_prt.htm Another project using different technology to hunt for the famous woodpecker. From NASA.

5. www.nature.org/ivorybill/search/ The Search for the Ivory-Billed Woodpecker. “More than 60 years after the ivory-billed woodpecker was thought to be extinct in the United States, researchers now have found evidence that the majestic bird may still live …” From The Nature Conservancy.

6. www.nature.org/chat/ Listen to Phillip Hoose, author of The Race to Save the Lord God Bird, speak about the recent rediscovery of the ivory-billed woodpecker in a live online audio chat

7. www.nature.org/ivorybill/search/timeline.html Timeline of the Ivory-Bill Search. Includes Luneau’s disputed video of the bird. Needs broadband.
8. www.birds.cornell.edu/ivory/multimedia/sounds/listening/kentclose/document_view “These Ivory-billed Woodpecker calls were recorded at close range in 1935 by Arthur Allen and collaborators in the Singer Tract, Louisiana. The clip here was extracted from about five minutes of recordings at a nest cavity where both male and female were present.

“Listen to calls recorded near a pair of Ivory-billed Woodpeckers at a nest cavity using Interactive Analyzer or Simple Sounds. Choose Interactive Analyzer to explore the sonogram and see it scroll across the page as the sound plays. Choose Simple Sounds for a faster download of a fixed sonogram and an audio file.” From Cornell Lab of Ornithology.

9. www.birds.cornell.edu/ivory/multimedia/sounds/listening/doubleknock_list/document_view “In more than 17,000 hours of recordings, thousands of double-knock sounds were detected. After eliminating noises made by raindrops, gunshots, and other sources, researchers at the Cornell Lab of Ornithology found about 100 double knocks that sound tantalizingly similar to …”
10. www.fws.gov/ivorybill/ US fish and wildlife service. “Ivory-billed woodpecker recovery starts here.” From US Fish and Wildlife Service.

11. www.fws.gov/ivorybill/QA-2006-2007search-season-12-21-2006.pdf Ivory-billed woodpecker FAQ, including what to do if you see one.
12. http://support.nature.org/site/Ecard?ecard_id=1121 Send an ivory-billed woodpecker e-card.

Daily tip for science class discussions and groupwork

Reflective literacy is the ability to know and understand a concept and to connect it meaningfully to other ideas when making decisions or interpreting information. For example, reflective literacy might lead a person to realize all the potential ramifications of logging a given tree, including the potential disruption of the tree’s relationships with other organisms, the complexity of those relationships, the difficulty of predicting the ramifications of those disruptions, and so on.

… it is difficult to imagine that students will develop the habits of mind that promote this sort of deliberate thought process without opportunities to practice. And it is particularly difficult to imagine meaningful practice opportunities occurring in environments that are overly structured and teacher-directed, as is currently the case in many, if not most, classrooms.

American Association for the Advancement of Science (1998) Blueprints for Reform. New York, Oxford: Oxford University Press.
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