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FIELD OF THE INVENTION

	[0001] This invention generally relates to retail anti-theft shelving systems and more specifically to retail display systems designed for enhanced loss prevention.

BACKGROUND OF THE INVENTION
	
[0002] Retail theft continues to be a problem in the retail industry in this time and age. Thieves may steal a single item, or steal multiple items in a single act, often referred to as "sweeping." In either case, the retailer loses revenue.

[0003]	 Retailers must compensate for this loss of revenue. In many cases, retailers must increase the number of security guards or increase the price of merchandise offered to paying customers. In recent years, several retailers are forced to shut down the stores due to rampant thefts. To make matter worst, Proposition 47, a law enacted in California in 2014, reduces the penalties for some petty theft offenses. This in turn caused a lot more stealing. Under Prop 47, one can go into a store and steal up to $950 worth of merchandise and it’s not charged as a felony. In any case, thefts have increased the cost of goods and operations.

	[0004] Various attempts have been made to reduce "shrinkage" or the amount of inventory lost due to retail theft. Many retail display systems now incorporate some form of loss prevention to inhibit a thief ability to "sweep" items from a retail display. Unfortunately, these systems are still vulnerable to retail theft, even with their enhanced loss prevention functionality because the merchandise is still generally exposed such that single or multiple items may be removed from the retail display system.

[0005]	 As a result, there is a need for a retail display system that reduces or eliminates the threat of retail theft by reducing the exposure of the merchandise carried therein.

[0006] The invention provides such a retail display system. These and other advantages of the invention, as well as additional inventive features, will be apparent from the description of the invention provided herein.

BRIEF SUMMARY OF THE INVENTION

[0007]	 In view of the above, embodiments of the present invention provide an anti-theft smart shelving system that overcomes existing loss prevention retail display in the art. More particularly, embodiments of the present invention provide a new and improved retail merchandise shelving system that maintains merchandise in one or more dispensing units. The merchandise contained therein is in a secured state. The shelving units allow a customer to select and purchase items, preventing and deterring ‘sweeping’ theft.

[0008] In one embodiment, the anti-theft smart retail shelving system is provided to alert the store merchandise availability. The display shelves are fitted with an array of sensors arranged in a mesh to detect the availability of the merchandise placed on it. If a ‘sweeping’ theft occurs, the system detects many merchandises are removed within a short period of time and activates the lockdown of the shelves through a series of flip doors and stoppers thereby stopping or preventing the theft to escalate. 

[0009] In another embodiment, the anti-theft smart retail shelving system communicates with a close circuit security system. The close circuit security system includes camera or plural of cameras to detect the theft and activate the lock down of the display shelves through a series of flip doors and stoppers. The close circuit security system is operable to detect the unauthorized removal of merchandise from at least one of the pluralities of the shelves. In another embodiment, the anti-theft smart retail shelving system is operable to send a signal to the security system to generate an alarm. 

[0010] Other aspects, objectives and advantages of the invention will become more apparent from the following detailed description when taken in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The accompanying drawings incorporated in and forming a part of the specification illustrate several aspects of the present invention and, together with the description, explain the principles of the invention. In the drawings:	

[0012] Fig. 1 illustrated a typical retail shelving system having a plurality of merchandise in a retail environment. It consists of shelves with merchandise displayed in close proximity to each other.
	
[0013] Fig. 2 is an exemplary embodiment of an anti-theft smart shelving system for retail merchandise. It is equipped with automatic flip doors situated in a retail store.
	
[0014] Fig. 3 is another configuration of an anti-theft smart shelving system which includes a combination of both flip doors and stoppers.	
	
[0015] Fig. 4 is a partial exploded perspective view of sensors mounted on the display shelves. It is laden with sensors to detect the present of merchandise and the rate that it is being displaced. 

	[0016] Fig. 5 is a perspective view of the electronic communication system connected to the anti-theft smart shelving system of Fig. 2 and Fig. 3.

	[0017] While the invention will be described in connection with certain preferred embodiments, there is no intent to limit it to those embodiments. On the contrary, the intent is to cover all alternatives, modifications and equivalents as included within the spirit and scope of the invention as defined by the appended claims.
DETAILED DESCRIPTION OF THE INVENTION

[0018]	 Turning now to the drawings in Fig. 1, there is illustrated a typical retail shelving system having a plurality of merchandise 1.1 in proximity to other retail merchandise in a typical retail environment. This shelving system is susceptible to ‘sweeping’ thefts where thieves take large number of merchandises 1.2 in one sweep of the hand movement. The following description will utilize such an exemplary environment in describing various features and functionality of embodiments of the present invention to slow down and deter sweeping theft in the retail environment. Such description should be taken by way of example and not by way of limitation. Indeed, the anti-theft smart shelving system Fig. 2 can be utilized in various retail environments, including but not limited to indoor and outdoor retail facilities, point of purchase displays, and other similar or dissimilar environments.

[0019] With reference to Fig. 2, a plurality of deterrence flip doors 2.1 is fixedly mounted and installed onto the retail shelves 1.3 described in Fig. 1. Each retail shelf 1.3 can carry a single type of retail merchandise or can carry different types of retail merchandise therein. The flip doors 2.1 are configured to allow a customer to visibly see, select, purchase, and remove merchandise contained therein. The flip doors 2.1 are designed as a 2-steps operation process for the customer to remove the merchandise. The customer is required to first lift the flip door with the help of the flip door handle 2.2. While holding the flip door 2.1 open, the customer is required to use the other hand to remove the merchandise. These steps are mean to deter a sweeping action 1.2 in a single hand movement. 

[0020] 	The flip doors 2.1 can be controlled manually or electronically depending on the modes of operation. In a deactivated mode, the flip doors 2.1 can be opened or closed manually by lifting the flip door handles 2.2. In the activated mode, the flip doors 2.1 are opened or closed electronically with the help of inbuild motors and gears.  Once the flip doors 2.1 are closed electronically, it is deemed locked. In such a mode, the opening and closing of the flip door is controlled by the central management controller circuitry 5.1 if a sweeping theft is detected. The sweeping theft detection methodologies will be described in detail in later part. 

[0021] In another embodiment, the flip door 2.1 can be activated or deactivated with a remote access device. In the event of a sweeping theft being detected, retail staffs or customers can activate the flip doors 2.1 installed in the shelves with a remote access controller. Once activated, the flip doors 2.1 cannot be lifted manually and deem to be locked. To unlock, the retail staffs must deactivate the flip doors 2.1 with the remote access device.

[0022] A typical anti-theft smart retail shelf system can have a plurality of anti-theft deterrence features as described in Fig. 3 with the flip doors 2.1 and flip stoppers 3.1. Both features are meant to deter or slow down thieves from sweeping the merchandises. 

[0023] The flip stoppers 3.1 works in a similar manner as the flip doors 2.1. The flip stoppers 3.1 can be activated and deactivated by the central management controller circuitry 5.1 or remote access controller described for the flip doors 2.1. Like the flip doors 2.1, the flip stoppers 3.1 can be controlled manually or electronically depending on the modes of operation. In a deactivated mode, the flip stoppers 3.1 position can be pressed down manually. It is spring loaded back to the up position again when the pressure is lifted. This action ensures the customers need 2 steps to operate the flip stoppers 3.1. The first step is to press down the flip stoppers 3.1 and hold it down. The second step is to remove the merchandise while the flip stoppers 3.1 are still in the down position. These 2-steps operations deter and prevent thieves from sweeping the merchandise in one hand sweeping movement. In the activated mode, the flip stoppers 3.1 position can only be controlled electronically with the help of inbuild motors and gears controlled by the central management controller circuitry 5.1 or the remote access controller. Once activated, the flip stoppers 3.1 cannot be lifted manually and deem to be locked. To unlock, the retail staffs must deactivate the flip stoppers 3.1 via the central management controller circuitry 5.1or the remote access controller. 

[0024] To detect a sweeping theft, the anti-theft shelving system utilizes one or more detection methodologies. With reference to Fig. 2 and Fig. 3, one of the detection methods is via closed circuit television, CCTV 2.3. The CCTV 2.3 circuitry is connected to the central management controller circuitry 5.1. The CCTV 2.3 video feeds are then analyzed online. Artificial intelligence (AI) and video analytics technology are combined to interpret the video input and generate a response to determine whether a sweeping theft has occurred and thereby activating either the flip doors 2.1 or the flip stoppers 3.1. An alarm buzzer 2.4 will also be activated to warn customers when one of the combinations permutations of the flip doors 2.1 and the flip stoppers 3.1 are being activated. This also serves as a deterrent to the thief to stop the act.

[0025] Another sweeping theft detection method is described having sensors mounted on the shelves of the anti-theft smart shelving system set forth in Fig. 2 and Fig. 3. Fig. 4 is an exemplary embodiment of a retail merchandise dispensing shelf. With reference to Fig. 4, a partial exploded perspective view of a mounting configuration of the sensors 4.1 are described. Sensors 4.1 are mounted in close proximity on the shelves 4.2 of the anti-theft shelving system. The sensors are meant to detect the present of a merchandise placed on top of the shelves. An example of such sensors detects the proximity of an object. If a merchandise is placed on a particular sensor 4.1, the status of the sensor 4.1 is returned as detected. When no merchandise is placed on top of the sensor 4.1, it is returned as undetected. By analyzing the status of these sensors array 4.1, the status of the retail shelves 4.2 can be determined as empty or filled with merchandises. A further analysis of the status of the sensors 4.1 within a certain time frame can determine whether the merchandises in the retail shelves 4.2 are being swept off by thieves. To illustrate, if the status of a large array of sensors returned from detected to undetected within a short time frame of 1 sec, it can be determined that the retail shelf 4.2 is being swept. The central management controller circuitry 5.1 can then activate the lock down of the flip doors 2.1 and/or the flip stoppers 3.1. 

[0026] Fig. 5 illustrates an example computing module that may be used in implementing various features of embodiments of the central management controller circuitry 5.1 connected to the anti-theft smart shelving system Fig. 2 and Fig. 3. The central management controller circuitry 5.1 includes servers, computers, storage memories and electronic communication peripherals. The functionality of the central management controller circuitry 5.1 is to analyze the status of the sensors, response to the outcome, control the mode of the flip doors 2.1, control the mode of the flip stoppers 3.1, manage the alarms buzzer 2.4, communicate and exchange data with other electronic systems connected to the anti-theft smart shelving system Fig. 2 and Fig. 3. The description of the central management controller circuitry 5.1 is not intended to be exhaustive or to limit the invention to the precise form disclosed. It should be understood that the invention can be practiced with modification and alteration, and that the disclosed technology be limited only by the claims and the equivalents thereof. As used herein, a circuit might be implemented utilizing any form of hardware, software, or a combination thereof. For example, one or more processors, controllers, ASICs. PLAs. PALs. CPLDs. FPGAs. logical components. software routines or other mechanisms might be implemented to make a central management controller circuitry 5.1. In implementation, the various circuits might be implemented as discrete circuits, or the functions and features described can be shared in part or in total among one or more circuits. In other words, it would be apparent to one of ordinary skill in the art after reading this description, the various features and functionality described herein may be implemented in any given application and can be implemented in one or more separate or shared circuits in various combinations and permutations. Even though various features or elements of functionality may be individually described or claimed as separate circuits, one of ordinary skill in the art will understand that these features and functionality can be shared among one or more common circuits, and such description shall not require or imply that separate circuits are required to implement such features or functionality. Central management controller circuitry 5.1 might include, for example, one or more processors, controllers, control modules, or other processing devices, such as a processor. Processor might be implemented using a general- purpose or special purpose processing engine such as. for example, a microprocessor (whether single, dual or multi-core processor), signal processor, graphics processor (e.g. GPU) controller, or other control logic. 

[0027] While various embodiments of the disclosed technology have been described above, it should be understood that they have been presented by way of example only, and not of limitation. Likewise, the various diagrams may depict an example architectural or other configuration for the disclosed technology, which is done to aid in understanding the features and functionality that can be included in the disclosed technology. The disclosed technology is not restricted to the illustrated example architectures or configurations, but the desired features can be implemented using a variety of alternative architectures and configurations. Indeed, it will be apparent to one of skill in the art how alternative functional, logical or physical partitioning and configurations can be implemented to implement the desired features of the technology disclosed herein. Also, a multitude of different constituent module names other than those depicted herein can be applied to the various partitions. Additionally, operational descriptions and method claims, the order in which the steps are presented herein shall not mandate that various embodiments be implemented to perform the recited functionality in the same order unless the context dictates otherwise.

[0028] Terms and phrases used in this document, and variations thereof, unless otherwise expressly stated, should be construed as open ended as opposed to limiting. As examples of the foregoing: the term "including" should be read as meaning "including. without limitation" or the like: the term "example" is used to provide exemplary instances of the item in discussion, not an exhaustive or limiting list thereof; the terms "a" or "an" should be read as meaning "at least one" "one or more" or the like: and adjectives such as "conventional.", "traditional.", "normal.","standard.", "known" and terms of similar meaning should not be construed as limiting the item described to a given time period or to an item available as of a given time, but instead should be read to encompass conventional, traditional, normal. or standard technologies that may be available or known at any time in the future. Likewise, where this document refers to technologies that would be apparent or known to one of ordinary skill in the art, such technologies encompass those apparent or known to the skilled artisan now or at any time in the future.


CLIAMS
WHAT IS CLAIMED IS: 

1. 	A retail anti-theft shelving systems, comprising: 
a retail display: a plurality of flip doors and flip stoppers fixedly mounted to the retail display; and an inventory management system in electronic communication with the plurality of anti-theft shelving systems. 

2. 	The retail anti-theft shelving systems of claim 1, further comprising sweeping theft detection methodologies consisting of CCTV cameras, sensors-based shelves implemented at least one anti-theft shelving systems unit.

3. 	The anti-theft shelving systems of claim 1 wherein the central management controller circuitry is in electronic communication with sensors and CCTV and is operable to detect the unauthorized removal of merchandise from at least one of the pluralities of anti-theft shelving systems.

4. 	The anti-theft shelving systems of claim 3 wherein the central management controller circuitry is operable to send a signal to lock down the shelving system with flip doors and flip stoppers and to generate an alarm.

5. 	The anti-theft shelving systems of claim 3 wherein the central management controller circuitry is operable to send a signal to the other external security system to focus a camera on at least one of the pluralities of the anti-theft shelving systems.

6. 	The anti-theft shelving systems of claim 1 wherein the central management controller circuitry is operably connected to at least one other central management controller circuitry.

7. 	An anti-theft shelving systems, comprising: 
a retail shelf space for retention of retail merchandise therein; a flip door providing access to the retail merchandise, a flip stopper providing access to the retail merchandise, and a central management controller circuitry configured to interface and response to in the event of sweeping theft.

8. 	A loss prevention retail display, comprising: 
a retail display structure supporting retail anti-theft shelving systems. 
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