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Recyc l ing electr ica l a n d electronic dev i ces in a n au toma ted method c a n reduce the nega t i ve impac t on
h u m a n hea l th a n d the env ironment compared with m a n u a l d i smant l i n g . This approach s u g g e s t s u s i n g
mult i -sensors b y u s i n g RGB sensor to c la s s i f y the dev i ce s u s i n g a deep learn ing method a n d InfraRed (IR)
sensor to recogn ize the interna l component of the dev i ce . Part icular ly , the sort ing a ccu ra cy a ch i e ve s 98.5%
u s i n g the state-of-the-art Ef f ic ientNet for the tes ted dev ices , a n d infrared i m a g e s g i v e a s i gn i f i cant g u i de to
the m a i n component s of the dev i ces . E ven tua l l y , th is in format ion c a n be transferred to the next s t a g e of
mater i a l process ing to provide fewer risks a n d a smarter w a y to avo id toxic mater ia l s .

Us ing a n InfraRed Sensor
IR i m a g e s could revea l the interna l component s of a
smar tphone ( such a s the bat tery , the lenses , a n d the
f ingerpr int sensor) a n d a n electric screwdriver (the
motor, the bat tery , a n d the head )

Figure 1. Using IR sensor to detect the internal components of the device

Future work

Testing more electr ica l dev i ce s a n d inc lude more 
sensors like X-ray.

Further exper iments : Def in ing the character i st ics of 
ma ter i a l s b a s e d on their h e a t i n g a n d cool ing
curves .

Us ing a n RGB Sensor
RGB sensor to c la ss i f y dev i ce s into dev i ce type , brand ,
a n d mode l number . Therefore, trans fer learn ing is ap-
p l ied u s i n g a pretra ined we i gh t s of Ef f ic ientNetB0.

Figure 2. Model scaling concept of EfficientNet

Figure 3. Example of classification accuracy of a subset of the tested devices
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