Apparatus that uses AI & machine learning to detect plastic types to sort, shred and 
compress to help plastic recycling


DETAILED DESCRIPTION OF THE INVENTION
In the following description of the embodiments of the invention, reference is made to the accompanying drawings that form a part hereof, and in which are shown by way of illustration specific embodiments in which the invention may be practiced. These embodiments are described in sufficient detail to enable those skilled in the art to practice the invention, and it is to be understood that other embodiments may be utilized and that changes may be made without departing from the scope of the present invention. The following detailed description is, therefore, not to be taken in a limited sense, and the scope of the present invention is defined only by the appended claims. 
The specification may refer to "an", "one" or "some" embodiment(s) in several locations. This does not necessarily imply that each such reference is to the same embodiment(s), or that the feature only applies to a single embodiment. A single feature of different embodiments may also be combined to provide other embodiments. 
As used herein, the singular forms "a", "an" and "the" are intended to include the plural forms as well unless expressly stated otherwise. It will he further understood that the terms "includes", "comprises", "including" and/or "comprising" when used in this specification, specify the presence of stated features, integers, steps, operations, elements and/or components, but do not preclude the presence or addition of one or more other features integers, steps, operations, elements, components, and/or groups thereof. As used herein, the term "and/or" includes any and all combinations and arrangements of one or more of the associated listed items. 
Unless otherwise defined, all terms (including technical and scientific terms) used herein have the same meaning as commonly understood by one of ordinary skill in the art to which this disclosure pertains. It will be further understood that terms, such as those defined in commonly used dictionaries, should be interpreted as having a meaning that is consistent with their meaning in the context of the relevant art and will not be interpreted in an idealized or overly formal sense unless expressly so defined herein.
Embodiments disclosed herein comprises an apparatus that may be used to collect waste and general trash from households, restaurants and other public places. More particularly, the embodiments described herein provide an improved version of a trash bin or a recycle bin that is smart, connected to cloud and companion App. The apparatus may have 1 or more sections for different types of trash. One section may be dedicated to plastic, one could be dedicated to other recyclable trash like glass and paper etc and other could be dedicated to non-recyclable organic and inorganic waste.
Each section of the apparatus captures the photos and uses a Near Infrared (NIR) sensor to record the items being trashed. FIG.4 is an illustrative diagram of just an apparatus, that has two sections. In FIG.4 top hatch 46 is the opening to the plastic recycling section 58 and lower hatch 38 is opening to section 44 dedicated to collect general non-recyclable waste. As apparatus is a smart device, it’s important to have a screen 50 that shows status of the apparatus and allow users to interact with the apparatus.
The plastic recycling section 58 of the apparatus has a component 24 that contains a camera and NIR sensor unit mounted close to the entrance of the section 58. When the user open the hatch 46 and place a plastic object to throw in the section 58, camera of the component 24 takes a snapshot of the plastic object and NIR sensor in the component 24 reads light reflected and other data from the object and send the data to the central processing unit CPU 48 of the apparatus. The CPU 48 could be a fully functional computer system or a simple microcontroller to control different components of the apparatus. The CPU 48 sends picture and data read by the component 24 to the cloud 14 where the plastic type is detected using AI and machine learning. The CPU 48 gets the update from the cloud 14 that data provided is for a given type of plastic and CPU 48 in turn signals the motor 20 of the shredding mechanism FIG. 3 to start to shred the plastic object 22. The shedding mechanism consists of a gear system 16 attached to motor 20, on the other side gear system 16 is attached to shredding blades 18. To ensure uniform size of shredded plastic, the shredding system uses metal sieve 26 with holes of uniform diameter that hold the shredded plastic pieces. Shredding mechanism is designed in such a way that plastic collected in sieve 26 gets into shredding blades and keeps getting shredded by the blades 18 further until plastic pieces are small enough to pass the holes in the sieve 26. This design is just one of the many ways to ensure the uniform shredding of the plastic that optimises the storage.
After passing the sieve 26 shredded plastic pieces need to be dropped into a container dedicated to the type of plastic being shredded. Shredded plastic dropped from the sieve 26 is funnelled to a flexible hollow pipe 42 through a funnel like component 36 to ensure none of the pieces remain and gets mixed with other types of plastic, other end of the flexible hollow pipe 42 is attached to component 32, that has a motor which moves the component 32 left and right over the metallic rod 34 and thus flexible hollow pipe 42 to move it just above the containers 62 that store shredded plastic of different types. Component 32 may also have a sensor to check the level of container filled, this sensor could be an ultrasonic sensor, a lidar sensor or any other sensor to detect the distance.
The CPU 48 has the information which plastic type is being shredded and it signals the component 32 to move it just above the container dedicated to the plastic type being shredded. Movement of the component 32 calibrated such that it moves, stops and places the mouth of the flexible hollow pipe 42 accurately just above the container. Component 32 gets the instructions from CPU 48 to move before motor 20 starts shredding to ensure when shredding starts, the pipe 42 is above the right container so that plastic of different types are not mixed. After shredding a given plastic object is completed, the sensor of component  32 checks the level of container filled. If the container is about to get completely filled, it updates the user to take out the shredded plastic in the container and empty it. If a container for a given plastic is filled above a threshold level, apparatus would not start the shredding and indicate the message on the screen 50 in FIG. 2. User needs to clear the container 62 to dump any more object of that plastic type. Apparatus can still accept other types of plastics as long as containers corresponding to their type are not fully filled.
Every time a user clears a container, weight the plastic cleared is recorded, by the load sensors 60 attached to the base of the platform on which containers 62 are placed, and send to cloud where it's added to the amount of plastic the user has already recycled. User is notified at some interval how much plastic they have helped to recycle to keep them motivated. User may also check the amount of plastic he/she has recycled any time through App or on screen placed on the apparatus. 
Not all plastics are the same and not plastic types are recyclable. It's essential for plastic recycling that plastics of different polymer types are separated. Mixing different polymer types of plastics make it non-recyclable. Similarly it’s important to identify non-recyclable plastic, even though it can’t be recycled but it shouldn’t be dumped into landfills or the ocean. To protect the environment it’s really important to not let the plastic slip out of our waste management system. Non-recyclable plastic should still be collected and can be incinerated even though its not very good for the environment but better than leaving plastic out in the environment. The apparatus may also have one container dedicated to non-recyclable plastic and may be used to store plastic types that can not be detected by the system.
The general waste section of the apparatus may also have its dedicated camera 56. Camera 56 is mounted above the large container 40 of the general waste section 44. Camera 56 captures the photo of the waste 68 each time something is thrown into the container 40. Photos taken by the camera 56 are sent by the CPU 48 to cloud 14 where it could be analysed using AI and machine learning softwares. Data harnessed by the analysis of these pictures could be very useful. One of the uses is that we can analyse the photos to detect if a user inadvertently threw any recyclable item such as plastic or glass bottle into the non-recyclable section it can inform the user to take out that item and throw it in the appropriate section. We can also detect food waste and provide all the statistics to the user on the apparatus screen 50 or through the companion App 12. 
In one example, the dimension of the components may be varied according to the requirements or the use case. A person ordinarily skilled in the art may be able to understand various use cases of the smart bin and apply them accordingly in real-life conditions. The illustrations, examples and use cases described herein does not affect the scope of the invention. 
It may be noted that the above-described examples of the present solution are for the purpose of illustration only. Although the solution has been described in conjunction with a specific embodiment thereof, numerous modifications may be possible without materially departing from the teachings and advantages of the subject matter described herein. Other substitutions, modifications, and changes may be made without departing from the spirit of the present solution. All the features disclosed in this specification (including any accompanying drawings), and/or all of the steps of any method or process so disclosed, may be combined in any combination, except combinations where at least some of such features and/or steps are mutually exclusive. 
The terms "include," "have," and variations thereof, as used herein, have the same meaning as the term "comprise" or appropriate variation thereof. Furthermore, the term "based on", as used herein, means "based at least in part on." Thus, a feature that is described as based on some stimulus can be based on the stimulus or a combination of stimuli including the stimulus. 
The present description has been shown and described with reference to the foregoing examples. It is understood, however, that other forms, details, and examples can be made without departing from the spirit and scope of the present subject matter.

