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CLAIMS 

 

1. A toilet room management system employing IoT sensors comprising: 

(a) a plurality of IoT sensors configured to create sensor data for calculation of a 

consumption status for a plurality of consumables, an environmental status for 

each toilet room, and a traffic pattern for each toilet room; 

(b) a gateway configured to receive the sensor data from each of the IoT sensors; 

(c) a server in communication with the gateway and at least one user interface 

through a network, wherein the server includes a database;  

(d) wherein the database includes: 

(i) an IoT description for each IoT sensor, wherein each IoT description 

includes a set of data attributes and a set of sensor parameters; 

(ii) an IoT inventory for each toilet room; 

(iii) a staff profile for each member of the staff; 

(iv) a time series archive of the sensor data for each of the plurality of toilet 

rooms; 

(v) at least one consumable replenishment schedule; and 

(vi) at least one maintenance schedule with a plurality of task items;  

(e) wherein the server is configured to: 

(i) store and collate the sensor data in the time series archive; 

(ii) generate a plurality of task items and a plurality of reports, wherein each 

task item includes a current task status; 

(iii) monitor in real time the IoT sensors and create a plurality of urgent 

maintenance alerts;  

(iv) recommend updates for the consumable replenishment schedule and the 

maintenance schedule; and 

(v) generate screen information for the user interfaces to present the task 

items, the reports, and the urgent maintenance alerts; and receive data 

input from the staff;  
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(f) wherein, in regard to the IoT sensors: 

(i) each IoT sensor is in communication with the gateway via at least one of 

a wireless transceiver and a wired link; 

(ii) communication between the IoT sensors, the gateway, the server, and 

the user interfaces is encrypted; and 

(iii) at least one of the IoT sensors is configured to receive at least one action 

command from the server through the gateway; and 

(iv) at least one of the IoT sensors is configured to receive at least one 

configuration command from the server through the gateway to 

configure at least one of a level of specificity, a scheduled reporting 

frequency, and a sleep mode; 

(g) wherein the plurality of IoT sensors includes a plurality of urinal flush sensors 

and a plurality of water closet flush sensors, and further the at least one action 

command is at least one of: 

(i) a flush command sent by the server to at least one of the urinal flush 

sensors to flush a urinal or to at least one of the water closet flush 

sensors to flush a water closet; 

(ii) a water flow command sent to a water tap sensor to start, stop, or pulse 

water flow through a water tap; and 

(iii) an alert signal sent by the server to at least one IoT sensor to perform at 

least one of flashing an LED or sounding an audible signal, wherein the 

alert signal is directed to at least of flagging a repair, a replacement, a 

maintenance, and a refill within the toilet room; and 

(h) wherein each user interface is configured to: 

(i) associate each task item with at least one member of the staff;  

(ii) permit updating of the current task status of each task item;  

(iii) record readings of at least one mobile sensor; and 

(iv) record an adhoc cleaning. 
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2. The system of claim 1, wherein the gateway includes at least one of: 

(a) a Wi-Fi Access Point to aggregate data packet transfer to and from the server; 

(b) a local area network; and 

(c) a NB-IoT or 3G SIM card based mobile communication network. 

 

3. The system of claim 1, wherein communication to and from the IoT sensors is 

conducted via a Message Queuing Telemetry Transport. 

 

4. The system of claim 1, wherein: 

(a) the consumption status is calculated from the sensor data of at least one of a 

soap dispenser sensor, the water tap sensor, a hand dryer watt meter, a toilet 

room watt meter, a toilet paper roll dispenser sensor, a paper towel sensor, a 

waste bin sensor, at least one of the urinal flush sensors, and at least one of the 

water closet flush sensors; 

(b) the environmental status is calculated from the sensor data of at least one of a 

temperature sensor, a humidity sensor, a sound level sensor, a smoke sensor, a 

smell sensor, a water leak sensor, and an air quality sensor; and 

(c) the traffic pattern is calculated from the sensor data of at least one of an RFID 

sensor, a people counter, at least one of the urinal flush sensors, and at least one 

of the water closet flush sensors. 

 

5. The system of claim 4, wherein at least one smell sensor is an ammonia sensor. 

 

6. The system of one of claim 4, wherein each urgent maintenance alert is 

determined based upon at least one of the consumption status, the environmental status, 

the traffic pattern, and a loss of communication between the server and one of the IoT 

sensors. 

 

7. The system of claim 1, wherein the urgent maintenance alerts are categorized by 

at least one of a water leak, an over-running faucet, a flushing failure, a soap dispenser 

refill indication, a paper towel refill indication, and a toilet paper roll refill indication. 
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8. The system of one of claim 1, wherein the server is further configured to 

employ Machine Learning or AI programming to predict an emerging traffic trend and 

recommend changes for the consumable replenishment schedule and the maintenance 

schedule. 

 

9. The system of claim 1, wherein the reports includes at least one of: 

(a) a consumption history including at least one of an energy consumption, a water 

consumption, a paper towel consumption, a waste bin usage, a toilet paper roll 

consumption, and a soap consumption, wherein the consumption history is 

calculated from the sensor data in the time series archive;  

(b) a building management summary indicating a cleaning status and a maintenance 

status for the toilet rooms; 

(c) a manpower management summary indicating at least one of a cleaning staff 

availability, a technician staff availability, a staff scheduling roster, a response 

time statistic, a staff attendance statistic, a staff efficiency statistic, and a 

plurality of staff substitution recommendations; 

(d) a performance index summary indicating at least one of a downtime metric, an 

equipment fault history, an index of cleanliness, and a traffic history;  

(e) a system status including each IoT sensor and the gateway; and 

(f) an occupancy of each toilet room determined from the sensor data collected 

from the urinal flush sensors and the water closet flush sensor of each toilet 

room. 

 

10. The system of claim 9, wherein entries in the equipment fault history includes at 

least one of a unit identifier, a location, a fault frequency, and a type of fault. 

 

11. The system of claim 9, wherein the server is further configured to recommend 

to a user an alternate toilet room based on the occupancy of each toilet room.  

 

12. The system of claim 9, wherein the reports are presented in at least one 

dashboard screen in each user interface. 
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13. The system of one of claim 1, wherein each user interface is included on at least 

one of a portable tablet, a smart phone, a dedicated device, a laptop computer, and a 

desktop computer. 

 

14. The system of claim 1, wherein each staff profile includes a work location, a 

staff ID, a job designation, and a work schedule. 

 

15. A method of toilet room management employing IoT sensors comprising the 

steps of: 

(a) connecting to a gateway configured to receive sensor data from a plurality of 

IoT sensors, wherein the IoT sensors are configured to create sensor data; 

(b) providing a server in communication with the gateway and at least one user 

interface through a network, wherein the server includes a database and the 

database includes: 

(i) an IoT description for each IoT sensor, wherein each IoT description 

includes a set of data attributes and a set of sensor parameters; 

(ii) an IoT inventory for each toilet room; 

(iii) a staff profile for each member of the staff; 

(iv) a time series archive of the sensor data for each of the plurality of toilet 

rooms; 

(v) at least one consumable replenishment schedule; and 

(vi) at least one maintenance schedule with a plurality of task items; and 

(c) performing on the server the steps of: 

(i) calculating a consumption status for a plurality of consumables, an 

environmental status for each toilet room, and a traffic pattern for each 

toilet room; 

(ii) storing and collating the sensor data in the time series archive; 

(iii) generating a plurality of task items and a plurality of reports, wherein 

each task item includes a current task status; 

(iv) monitoring in real-time the IoT sensors and create a plurality of urgent 

maintenance alerts;  
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(v) recommending updates for the consumable replenishment schedule and 

the maintenance schedule; and 

(vi) generating screen information for the user interfaces to present the task 

items, the reports, and the urgent maintenance alerts, and also to receive 

data input from the staff; 

(d) wherein, in regard to the IoT sensors: 

(i) each IoT sensor is in communication with the gateway via at least one of 

a wireless transceiver and a wired link; 

(ii) communication between the IoT sensors, the gateway, the server, and 

the user interfaces is encrypted; and 

(iii) at least one of the IoT sensors is configured to receive at least one action 

command from the server through the gateway; and 

(iv) at least one of the IoT sensors is configured to receive at least one 

configuration command from the server through the gateway to 

configure at least one of a level of specificity, a scheduled reporting 

frequency, and a sleep mode; 

(e) wherein the plurality of IoT sensors includes a plurality of urinal flush sensors 

and a plurality of water closet flush sensors, and further the at least one action 

command is at least one of: 

(i) a flush command sent by the server to at least one of the urinal flush 

sensors to flush a urinal or to at least one of the water closet flush 

sensors to flush a water closet; 

(ii) a water flow command sent to a water tap sensor to start, stop, or pulse 

water flow through a water tap; and 

(iii) an alert signal sent by the server to at least one IoT sensor to perform at 

least one of flashing an LED or sounding an audible signal, wherein the 

alert signal is directed to at least of flagging a repair, a replacement, a 

maintenance, and a refill within the toilet room; and 

(f) wherein each user interface is configured to: 

(i) associate each task item with at least one member of the staff;  

(ii) permit updating of the current task status of each task item;  

(iii) record readings of at least one mobile sensor; and 
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(iv) record an adhoc cleaning. 

 

16. The method of claim 15, wherein the gateway includes at least one of: 

(a) a Wi-Fi Access Point to aggregate data packet transfer to and from the server; 

(b) a local area network; and 

(c) a NB-IoT or 3G SIM card based mobile communication network. 

 

17. The method of claim 15, wherein communication to and from the IoT sensors is 

conducted via a Message Queuing Telemetry Transport. 

 

18. The method of claim 15, wherein: 

(a) the consumption status is calculated from the sensor data of at least one of a 

soap dispenser sensor, the water tap sensor, a hand dryer watt meter, a toilet 

room watt meter, a toilet paper roll dispenser sensor, a paper towel sensor, a 

waste bin sensor, at least one of the urinal flush sensors, and at least one of the 

water closet flush sensors; 

(b) the environmental status is calculated from the sensor data of at least one of a 

temperature sensor, a humidity sensor, a sound level sensor, a smoke sensor, a 

smell sensor, a water leak sensor, and an air quality sensor; and 

(c) the traffic pattern is calculated from the sensor data of at least one of an RFID 

sensor, a people counter, at least one of the urinal flush sensors, and at least one 

of the water closet flush sensors. 

 

19. The method of claim 18, wherein at least one smell sensor is an ammonia 

sensor. 

 

20. The method of one of claim 18, wherein each urgent maintenance alert is 

determined based upon at least one of the consumption status, the environmental status, 

the traffic pattern, and a loss of communication between the server and one of the IoT 

sensors. 
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21. The method of claim 15, wherein the urgent maintenance alerts are categorized 

by at least one of a water leak, an over-running faucet, a flushing failure, a soap 

dispenser refill indication, a paper towel refill indication, and a toilet paper roll refill 

indication. 

 

22. The method of one of claim 15, wherein the server is further configured to 

perform the step of employing Machine Learning or AI programming to predict an 

emerging traffic trend and recommend changes for the consumable replenishment 

schedule and the maintenance schedule. 

 

23. The method of claim 15, wherein the reports includes at least one of: 

(a) a consumption history including at least one of an energy consumption, a water 

consumption, a paper towel consumption, a waste bin usage, a toilet paper roll 

consumption, and a soap consumption, wherein the consumption history is 

calculated from the sensor data in the time series archive;  

(b) a building management summary indicating a cleaning status and a maintenance 

status for the toilet rooms; 

(c) a manpower management summary indicating at least one of a cleaning staff 

availability, a technician staff availability, a staff scheduling roster, a response 

time statistic, a staff attendance statistic, a staff efficiency statistic, and a 

plurality of staff substitution recommendations; 

(d) a performance index summary indicating at least one of a downtime metric, an 

equipment fault history, an index of cleanliness, and a traffic history;  

(e) a system status including each IoT sensor and the gateway; and 

(f) an occupancy of each toilet room determined from the sensor data collected 

from the urinal flush sensors and the water closet flush sensor of each toilet 

room. 

 

24. The method of claim 23, wherein entries in the equipment fault history includes 

at least one of a unit identifier, a location, a fault frequency, and a type of fault. 
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25. The method of claim 23, wherein the server is further configured to perform the 

step of recommending to a user an alternate toilet room based on the occupancy of each 

toilet room.  

 

26. The method of claim 23, wherein the reports are presented in at least one 

dashboard screen in each user interface. 

 

27. The method of one of claim 15, wherein each user interface is included on at 

least one of a portable tablet, a smart phone, a dedicated device, a laptop computer, and 

a desktop computer. 

 

28. The method of claim 15, wherein each staff profile includes a work location, a 

staff ID, a job designation, and a work schedule. 

 


