TECHNICAL FIELD

[0001] The invention relates to smart building and facility management, and more specifically, to a system and method for quantifying the cleanliness and hygiene conditions in an area in a facility to determine a score.

BACKGROUND 

Description
[0002] Cleaning operations in facilities are very manual and include cleaning personnel performing scheduled cleaning and periodic monitoring. The state of cleanliness is evaluated by visual inspections, which are subjective to human perceptions. 

[0003] In a conventional approach, the Cleaning and Facility Managers will use paper based or mobile application checklists to audit the facility cleanliness and hygiene conditions, while visually evaluating the same. There is no real time visibility into the cleanliness and there is no prior way of quantifying it.

[0004]  The current invention aims to solve this problem by a two step process. The first system comprises estimation of parameters relevant to various metrics or measurement points and creating a detailed library of parameters categorized by area types, floor area, facility types and user types. Additionally, the metrics are standardized by globally identifiable unique identifiers in the system thereby allowing any third party system to produce values for said metrics. An optional error bounds is also maintained per metric and source data type to be able to quantify error bounds in downstream calculations performed.

[0005] The second process comprises steps of receiving one or more of said metrics from a system deployed in the area of the facility and evaluating a known set of policies or rules per metric to result in a score estimation between a minimum and maximum range. This score is standardized by effect of having standardized the parameter space in the first place and the methods involved in evaluating the policies per metric therein.

[0006] Fig. 1 depicts the overall system overview with its primary components such as metric/measurement points ingestion, parameters space, the calculation engine that operates in real-time and the final output for each policy evaluation per metric resulting in an index of minimum value to a maximum value.

[0007] Fig. 2 depicts some possible scoring methodologies for a measure/metric derived from a sensor’s data by utilizing an exponential decay function or a linear function, and/or others. Other ways can be implemented to evaluate a measure and assign a score to it including but not limited to machine learning application-based inferences, static thresholding, function application.

[0008] In case of some metrics, an increasing trend functional modelling may be desired to signify that higher values of the metric correspond to better index values.

[0009] In preferred embodiments of the invention, the functionals over each said measurement point or metrics are clearly defined and made available in public domain.

[00010] Preferred embodiments of the invention require a metric representing the data for the time when the area was last cleaned and or sanitised.

[00011] Fig. 3 shows an example implementation of a power function represented in its generic terms and parameters along with their meaning. Such a scoring function is used to model a time-based decay of a measure if it is not updated since a certain time. An example of such a measure is last cleaning time. Some measures may optionally model a rise instead of decay with increasing measure values.

[00012] An optional plateau may be desired for such a function to not exceed evaluations more than the desired maximum value of the indexing output.

[00013] In preferred embodiments of the system, an internet of things system (IoT) is present in the monitored area of the facility that is able to measure the metrics required by the system, such as air quality, odor, usage, and/or others.

[00014] The system provides a standard method for such subsystems to provide data inputs over a known generic interface.

[00015] In preferred embodiments, the data providing subsystem is also required to emit measurement metrics at a minimum specific desired rate for the index evaluation to be near real-time with respect to the actual conditions in that zone.

References
1. WO2010101929A2 - Hygiene monitoring and management system and method
2. WO2015130786A1 - Systems, methods and articles for enhancing wellness associated with habitable environments
3. US20210141374A1 - Hygiene monitoring and management system and method
4. WO2018039433A1 - Systems, methods and articles for enhancing wellness associated with habitable environments
5. US20140108039A1 - Validated hospital cleaning and sanitation practices







Claims
1. A system for calculating a cleanliness and hygiene index for an area within a facility, the system comprising:
at least one processor
at least one non-transitory storage medium
at least one sensor or system that can measure at least one of the standard metrics within the system.
a memory including instructions operable to be executed by at least one processor to cause the system to perform a set of actions comprising:
a. receiving data and metrics from data sources corresponding to a standard library of metrics or measurement points maintained by the system.
b. having a module to allow data and metrics from sensors or systems in the areas in the facility, including but not limited to metrics such as usage counters, air quality, temperature, humidity, occupancy, and/or others.
c. storing the metrics in a non-transitory memory.
d. having a module that allows third party entities to push data for a standard metric in the system or allow the system to pull from said third party entities.
e. having a module that allows the system to push the evaluated results and metrics to other computing and/or visualization systems.
 
2. The system of claim 1, wherein the entire system or its parts are located in a remote location or within the premises of the facility or a hybrid.
3. The system of claim 1, where a cleaning activity is triggered depending on the cleanliness and hygiene index.
4. The system of claim 3, where the triggered endpoint is a mobile application, a person or another system.
5. A computer-implemented method for determination of a holistic cleanliness and hygiene index for a area in a facility; the method comprising:
a. receiving inputs from one or more data sources and their associated metrics, wherein the data sources can provide metrics including but not limited to usage, air quality, spill, temperature, humidity, odor and/or others.
b. buffering the metrics in a computer storage media.
c. determining an index for the metric by evaluating a set of policies per data metric based on set functional paradigms, exponential, linear, past learnt data from the metric, area category, facility type, prior parameters calculated and/or others.
d. determining the said index in real time and also based on a schedule.
e. storing the result of the determined index value per policy wherein the result is normalized between a set range with minimum and maximum values per policy in a storage medium.
f. determining a final set of indexes to be transmitted from the computer implemented method to further destinations by learning from past data if an adaptive scoring mechanism is set.
g. using the determined indexes across areas in a facility to determine the facility’s overall wellness and health index.
h. using the said indexes per area and facility to maintain compliance with country specific regulations, as applicable.
i. maintaining a time series of changes in said index per area and per facility for historical data analysis.
j. evaluation of a performance score that is attributed to certain stakeholders in the facility by utilising the said cleanliness and hygiene index.
k. accepting a metric for last cleaned time for the said area to enhance the final index calculated henceforth.
6. The method as claimed in claim 5, where the indexes are categorized into at least 2 further bands quantifying cleanliness and hygiene state of the area as good, average, and/or others.
7. The method as claimed in claim 5, where the cleanliness and hygiene index is made publicly available as a standard metric point for that monitored area.
8. The method as claimed in claim 7, where the decision maker of the area can choose which cleanliness and hygiene index policies are made public.
9. The method as claimed in claim 5, where the decision makers can compare the cleanliness and hygiene indexes generated from other areas and facilities on the same metrics.
10. The method as claimed in claim 5, where the decision maker of the area or the system, can further activate a cleaning procedure based on cleanliness and hygiene index value through the steps of:
    determining the severity of the index.
    identifying at least one source that is causing the index degradation.
    determining the recommended actions to mitigate the fault causing source to allow a better index in subsequent evaluations.
11. The method as claimed in claim 5, where the cleanliness and hygiene index is calculated from a policy driven by human driven audit procedures being followed in the facility.
12. The method as claimed in claim 5, where the system can define the error bounds of a metric being used to evaluate a policy, as an indication of source error rate quantification and adjustments in final scoring.
13. The method as claimed in claim 5, where the cleanliness and hygiene index is aggregated using functions such as min, max, average, and/or others to result in an overall estimate across areas in the facility across all evaluation policies.
14. The method as claimed in claim 5, where the stakeholders such as a cleaning company operating at a facility, is ranked on certain metrics and the score obtained therein.
15. A computer-implemented method for creating a library of standard parameters for measuring and quantifying the cleanliness and hygiene of a facility and its areas across various metrics, comprising the steps of:
a. determination of the past trends of a metric across various facility types, area types, user types and size of areas and/or others.
b. determination of policies or rules that can be evaluated for said metric over said parameter space.
c. choosing a final parameter set per group as a standard library for said category and metric.
d. using machine learning derived analytical methods to periodically update the set library of parameters for each category.
e. storing the parameter groups determined in a non-transitory medium.


