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Introduction:

In this project, you will learn how traditional and digital cameras work and you will build your own ‘’home made’’ camera.

There are multiple steps in this project:


1- Learn how cameras work

2- Build your own camera (10 points)
3- Try your camera under various conditions

4- Develop and process your own negatives (10 points)
5- Process and print one of your best negative to a real black & white photo (16 points)
6- Produce a written report (64 points)
Goals:  
1- To build a pinhole camera and investigate optic parameters yielding in best pictures.

2- To apply introductory photography procedures to pin hole photography.

3- To understand how a SLR and DSLR camera work.

4- To explain chemical processes involved in developing 35mm negatives and pictures.

5- To develop skills in creating great black and white prints!

Part 1: Learn how cameras work (25 points)
These questions should be answered in continuous text in your introduction report.  Keep track of your references.
1- How does a pin hole camera work?

2- How does a SLR camera work?

3- Explain how a CCD captor in a DSLR camera works.

4- Why are the images formed on your negative inverted?

5- What is the difference between an ISO 100 and an ISO 400 film?  Which one would you like to use in your pinhole camera? Why?

6- How does the size of the hole affect image brightness? 
7- What are the main steps of developing a black & white negative?
8- Explain briefly the chemistry behind the developing agent.  How does it work? 
9- How does a photo enlarger work?  What are the main parts of a photo enlarger?
10- What is the main difference between photographic images and holographic images?
Part 2: Build your own camera (10 points)  
1- You are given one full week to come up with a homemade pinhole camera. 
2- I am leaving you with the freedom to decide whether or not your camera will take one picture at a time (having you to change the negative each time you want another picture) OR having a real film where you will be able to take 30+ pictures (much easier to test your camera, but slightly more technical to build.
3- You might want to build 2 prototypes and verify which one works best.

4- YOU MUST HAVE BACK AND WHITE FILM ONLY.

If you decide to buy a full roll, bring it to school.  Otherwise, pieces of films will be provided in the lab (but not full rolls).

5- On February 17th, we will be trying your cameras under various conditions and develop black & white negatives in a dark room.

Hint: For building your camera, the diameter of the hole is proportional to the square root of the distance between the hole and the 35mm film.  

Approximately, the relation is as follow: 

Diameter of hole (meters) = (1.3X10-6 x distance hole-film (in meters))1/2 

Evaluation of models 
	Assessment   Category
	Poor level of achievement



(below 65%)
	Acceptable level of achievement

(65-80%)
	Very high to outstanding level of achievement
 (80-100%)

	Understanding of pin hole photographic concepts

/10
	The model constructed demonstrate a poor level of understanding of pin hole photography.


Shutter is absent. Hole is not controlled before and after exposure.

Size of hole is not reasonable or size of camera is out of proportion.

Depth of camera is too large.


	The model constructed demonstrate a good level of understanding of pin hole photography.


Shutter is present or absent.

Size of hole might be too small or too big.

Interior of camera is sealed from outside light.

Depth of camera is acceptable.
	The model constructed demonstrate a high level of understanding of pin hole photography.


Shutter is present to close hole before and after exposure.

Size of hole follows guidelines.

Interior of camera is sealed from outside light.

Depth of camera is perfect.


Part 3: Try your camera under various conditions
Your camera works best with non-moving objects.  Start by selecting an object you would like to photograph. 

A candle light, a book or a meter-stick is a good start.  A person is ok, but should not move at all for the time of exposure.
I am asking you to have a minimum of 3 trials.


· Some trials should be where the exposure of the negative varies, but the distance camera-object remains the same.
· Some trials should be where the distance between the object and the camera varies, but the light exposure remains the same.
· Identify your negatives clearly as everything gets really confusing in the dark!

· Record results accurately (distance, time of exposure, etc.)

· Use charts provided to record results.

Part 4: Develop and process your own negatives (10 points)
Develop your negatives and verify which parameters give better results.
By now, you should have an idea of how your camera works.  You can decide to print your best shot using the photo enlarger or you can decide to take other pictures using your camera (after all, this is a photo contest!).  
Look at the rubric for descriptions of a good photo.
Breakdown:

Successful processing of a negative with your camera.   

10 points

Successful processing of a negative with your camera, but image is very unclear, extremely under or over exposed. 




5 points

Failure in processing a negative with your camera.  The image is blurry, foggy and/or absent.







0 point

Part 5: Process and print one of your best negative to a real photo (16 points)
Your team is allowed to print only 4 photos and you will have to choose a maximum of two photos to enter the contest.

Photos will be judged by a jury composed of several staff members working at the college.

See rubric for photo contest evaluation (last page of this document).
Points awarded:

10 Bonus point for first place winner of photography contest.

7 Bonus points for second place winner of photography contest.

4 Bonus points for third place winner of photography contest.
There will also be a public price (votes done by students) and the winner will get a price!

Part 6: Written report (64 points)
This is a formal written laboratory and count for 10% of your grade.  Refer to the document ‘’How to write a lab. report’’ if you need further information.  Here are some guidelines to follow:
Introduction (25 points):  This is part 1 of the project.

Material & methods (15 points): Describe what you did AND outline in a separate paragraph the modifications made to your camera before or during the laboratory to create better negatives.  You do not have to explain the process (the chemistry) involved in developing the negatives.  Be sure to include a picture or a diagram of your camera, including dimensions.
Results (10 points):  Describe the parameters that worked best and those that did not work well. Include chart(s) for clarity and clearly identify all negatives (and pictures if applicable).
Charts accurately presented (10 points).
Please write down optimal parameters here:

https://docs.google.com/spreadsheet/ccc?key=0Arue_5GKXYUQdHVMQVpxYkhHbjB3aVlIdlN0c2RRWnc&usp=sharing
Discussion (14 points): 

No need to discuss results, simply follow these guidelines:

1- Answer the following questions in a paragraph:

What could you do to improve your pinhole camera?

What would happen if the screen was further away from the pinhole?

What other kinds of materials would work for the screen?  Explain.

Would a bigger hole make a better image? Explain.

2- In a 10-15 line paragraph, explain what you have learned and what you will remember from this activity.
Total marks: 

100 points (64 for the report + 10 for the camera design + 10 for negatives + 16 for pictures)

	
	Level 1

1pt
	Level 2
2pts
	Level 3
3pts
	Level 4
4pts

	Emotional Appeal / Impact

/4
	The image has little emotional appeal

Little or no impact 
at first sight
	The image initiates some emotional response

Some impact is sensed at first sight
	The subject conveys a sense of place or an event and is accurately rendered

There is an automatic emotional or impact at first sight
	The image is powerful and evokes an immediate emotional response which is strong and lasting

The subject matter is well selected and portrayed

	Composition

/4


	The organization of the object, landscape or people does not contribute to the success of the image.
Picture composition is careless or not existent
	The organization of the object, landscape or people is minimal to the success of the image

Picture composition is OK
	The organization of the object, landscape or people is good and make the image successful 
Picture composition is great!
	The organization of the object, landscape or people is critical to the success of the image

Picture composition is amazing!

	Technical Quality

/4
	Badly over or under exposed picture
	Use of light is adequate

Picture is overexposed or underexposed
	Use of light and exposure is well handled and correct with no obvious lighting problems
	Light and exposure have been used effectively, beyond mere recording


The image shows skill in the use of light direction, character and contrasts

	Originality

/4
	The image does not provide a new point of view and lacks creativity
	The picture is well presented but some aspects of the picture could have been more creative
	The photo is very original and demonstrate some creativity
	The photo shows exceptional originality and creativity
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