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Arducam Raspberry Pi Multi-Camera

Project Background Resources Required

« Regarding the purpose of this project, a unique Adapter Python Stepper Motors  Adafruit Motor Shield
portable robotic Malaria diagnosis device will be e The Arducam Raspberry Pi Multi-Camera Adapter allows
developed. By scanning blood smeared microscope you to connect multiple camera modules to a single
slides, the device will be capable Raspberry Pi CSI camera port. On a single Raspberry Pi
of counting millions of red blood cells per minute. board, one adapter board can connect four cameras.
» Despite many technological improvements and « The Adapter will be mounted onto the raspberry pi module.
massive amounts of resources invested, Malaria Three cameras are connected to input ports A, C, and D,
remains a fatal disease. In 2020, there were 240 and connecting the output port to the raspberry pi board's
million cases, 627,000 of these cases resulted in camera CSI connection. ANAA

death. Malaria is a treatable disease, and treatment
Is often inexpensive and readily available, even in
underdeveloped countries. However, the majority s
of Malaria related deaths are caused by the lack of | d it
timely Malaria diagnosis, particularly in resource-
poor areas.

 This device attempts to improve access to accurate
malaria diagnosis, which is a problem that all
malaria endemic developing countries face

Methodology
Construction of Optics Module Raster Scanning How the Project works USAF Test Target

 First, the protective film was carefully
removed from the lens.

- Raster scanning is a rectangular pattern of image * With the optics module placed on top of

. . The target consists of “groups” of
capture. the stage, serial communication between

six ‘“‘elements” each.

. i Python and Arduino will commence.
Next, the lenses were removed using the - The stepper motors will move 20 steps in a Group numbers are located at the

' ' o .  The Stepper Motors are connected to the '
f[:rl]rgular rerrlgval t(iOI a_nd tth%n placed into forward direction before going down a step and Arduinopglatform ing the Adafrui t(:cptr?ncti elerpent numbers to the side
cif respective extension tbes. moving another 20 steps in a backward direction. Motor Shield Ot the target.
« The camera modules were then screwed This process is repeated a number of times until ' « Each element consists of three

« Python will initiate the communication
with the forward command and the
raster scanning will commence. * The camera will resolve a chart

element if the horizontal and

Into place on top of the extension tubes. the full scan is completed horizontal and three vertical bars.

* After each step “AdapterTestDemo.py”

command will call the cameras into vertical lines can still be recognized
action, cameras A, C, and D will and don’t blur into each other.
capture a picture of the bloo_d smear, « The following equation is used to
each one at a different location. calculate the resolution:

« Numerous images will be captured
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Results

USAF test target Results Hybrid Microscope Blood Raspberry Pi Camera Blood Conclusion
Smear Results

A close up view of the target using the A functioning Multi-Microscope Malaria

raspberry pi camera: 2 & “egc o U(g:;g P Diagnosis device was successfully
s ;;(9% s c: esd "c'~g°;£;;2;».§: constructed
o S - o8
ey a2 - -+ High-quality microscopic images of red
G R ff:?i o g blood cells were successfully captured
D B PR et using a Hybrid Microscope and the
P ;’5‘:"‘,’:}“ % rﬁ constructed Raspberry Pi Cameras.
L P o lomeRol S5 oo = .. ]
atz2S 2 Ne o2 el A= oz .= < Therate and efficiency at which numerus
:Jiz;igj’jgf_ 8;{ o= Tl o‘;;:f° s images were captured using this device
“"’sz;filf'ggg‘%o‘ig Zse =2 s = could be extremely advantageous for
ooog%afc?: gos égtgg < gcf“r'fc;-; malaria diagnosis
After entering a value of 7 for G (Group < O, (o4« R S fC oS ST ~ > ofr:;d:g ro\codcig e . With more time, limit switches could have
Number) and a value of 6 for E (Element & SR b S0~ oo S " been introduced to the stepper motors. This
Number) into the previous equation a value o S8 2o e M et <SS 5::§A S - would lead to a more efficient scanning
of 2.12 pm was calculated. 5 28 SWMEGARE: SR platform as the positioning of the shaft

would be easier to identify.
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