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Abstract 

 
This report illustrated the use of smartphone video imaging and an artificial neural 

network (ANN) system to estimate hemoglobin levels non-invasively. A 10 second 

fingertip video was recorded using a smartphone in 75 subjects. Red, green, and 

blue pixel intensities were estimated for each of 10 × 10 block area in each frame 

and the patterns across the frames were described. ANN was then used to develop 

a model using the extracted video features to predict hemoglobin levels. In this 

study sample, with patients 20-56 years of age, and gold standard hemoglobin 

levels of 7.6 to 13.5 g/dL., we observed a reliable rank order of correlation 

between model and gold standard hemoglobin levels. Moreover, a specific region 

of interest was identified in the video images. 
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