EXAMPLES OF Al TESTING ASPECTS MER
IN OBJECT DETECTION SYSTEMS ="

www.mera.com | By Justina Matulyté



What is Al? MER

* Al is the simulation of human intelligence processes by machines,
especially computer systems

* It can be used in many fields of our daily life:
* Transport
* Banking
* Medicine

Education

Security

* Training is based on pre prepared datasets



Examples of detectable subjects | MER

Objects detection Actions detection
* Faces * Running
* People * Walking
* Cars  Stealing
* Animals * Fighting

* Weapons Biking



Examples of detectable subjects Il MER
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Real examples
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Challenges MER

What kind of challenges would you expect
while testing Al in object detection systems?



Result is based on probabillities

* Impossible to foresee exact output
* Different results each time we test




Impossible to have 100% accuracy

* Dependency on used model
* Our choice which model to use




Aspiration of received accuracy




Model depending accuracy selection

* Problem with too low or too high accuracy settings
* Need to find the most optimal values
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Issues (non)reproducibility

* Impossible to reproduce issues 100% accurately
* Impossible to have same surrounding as client’s




Environment related limitations

 Testing is always carried out in same environment
* Limited abilities to create various conditions
* Colleagues have to deal with strange activities happening in work place ©



Amount of data needed |

* Training data

* Validation data
e Testing data

* Never too much

Training Set Validation Set Testing Set
(60%) (20%) (20%)
To train the models To make sure the models To determine the

are not overfitting accuracy of the models



Amount of data needed Il

R training samples



Test cases writing

» Test cases for object detection
* Test cases for model accuracy evaluation

* Huge amount of important parameters

e System parameters
* Physical parameters

* Hard to group parameters in most optimal way



When Is detection accuracy good enough?

* Exit criteria cannot be exactly defined
* Human factor based decisions




Examples of environment parameters

* Number of objects e Light intensity
 Distance to object * Camera height

* Angle to object * Font color

 Position of object * Movement destination

* Variations of same type objects * Movement speed



False positives / false negatives |

* True positive — correct detection of object
* False positive (false detection) — detection of an object when there is none
* False negative — case when Al misses to detect an object




False positives / false negatives Il

* Impossible to avoid 100%
* Cause precision issues
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