
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization

International Bureau (10) International Publication Number

(43) International Publication Date WO 2018/132923 Al
26 July 2018 (26.07.2018) W !P O PCT

(51) International Patent Classification: (84) Designated States (unless otherwise indicated, for every
G07C 1/10 (2006.01) G06Q 30/00 (2012.01) kind of regional protection available): ARIPO (BW, GH,
G06K 9/78 (2006.01) GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ,

UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
(21) International Application Number:

TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
PCT/CA20 18/050067 EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,

(22) International Filing Date: MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
19 January 2018 (19.01.2018) TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,

KM, ML, MR, NE, SN, TD, TG).
(25) Filing Language: English

(26) Publication Language: English Published:
— with international search report (Art. 21(3))

(30) Priority Data:
62/448,725 20 January 2017 (20.01.2017) US

(72) Inventors; and
(71) Applicants: JOHNSEN, Robert [US/US]; 5410 Ton-

nelle Avenue, North Bergen, New Jersey 07047 (US).
LAGANIERE, Robert [CA/CA]; 53 St-Cyr, Gatineau,
Quebec J9A 1G7 (CA).

(74) Agent: BRION RAFFOUL; 291 Olmstead Street, Ottawa,
Ontario K1L 7J9 (CA).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR, KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(54) Title: SYSTEM AND METHOD FOR ASSESSING CUSTOMER SERVICE TIMES

IP m

(57) Abstract: Systems and methods for measuring service times at a retail establishment. One or more video cameras are coupled to
data processors. The video frames from the video cameras are analyzed to detect a customer at the service counter and, at the detection
of a specific event, a timer is started. The customer detected at the service counter is then tracked through various video frames until
the customer has left or is about to leave. The timer is then stopped and the elapsed time is stored. The retail establishment may be a
quick service restaurant and various video and image processing methods may be used to detect, track, and recognize the customer.



SYSTEM AND METHOD FOR ASSESSING CUSTOMER SERVICE TIMES

TECHNICAL FIELD

[0001] The present invention relates to customer service

delivery. More specifically, the present invention

relates to systems and methods for assessing levels of

customer service and the speed of customer service.

BACKGROUND

[0002] Those in the QSR industry seek to differentiate

themselves on several axes: cuisine, quality of food,

price, facilities, and customer service. One element

of customer service that is thought to add to customer

satisfaction is speed of service. It is thought that

the faster a customer can receive service, the more

likely that customer will be satisfied with the

restaurant and the more likely that customer will be

to patronize the restaurant or other outlets of the

restaurant brand frequently.

[0003] Most restaurants in the QSR industry serve customers

that physically enter the restaurant and seek service

at a front counter. Many restaurants also offer drive-

through service which allows customers to place orders

while in their cars and receive products delivered to

them through a service window. Most QSR brands have

speed of service standards that they expect their

outlets to meet, on the average, for both front

counter and drive-through transactions.

[0004] A number of systems and methods have been proposed for

timing various activities in the context of a drive-



through, using cameras located in the exterior of a

commercial establishment. Systems and methods for

tracking movement of vehicles and timing drive-through

transactions, but not human customers in the interior

of the commercial establishment, are described in U.S.

Patent Application Publication Nos . US 2014/0121830

and US 2014/0063263. One process for measuring service

times in a drive-through setting involves use of a

sensor installed in the pavement under the menu board

outside of the restaurant. When a car reaches the menu

board, a timer activates, and does not stop until a

second metal sensor detects that the customer has left

the service window. Additional ways to improve

customer experience in drive through ordering are

described in, e.g., U.S. Patent Nos. 5,053,868 and

5,168,354, which provide for cameras located on both

the exterior menu board and the drive-through window

for monitoring customer experience.

[0005] Measuring speed of service in the interior of a QSR,

however, typically requires an employee standing near

the front counter and manually measuring service time .

The manual method is associated with a number of

drawbacks. First, it is not economical to dedicate an

employee solely to the task of measuring speed of

service at all times. Also, many restaurants have

multiple service points at the front counter,

requiring multiple employees to be dedicated to the

task of measuring service times during peak sales

hours. In addition, the manual method is susceptible

to human error.

[0006] U.S. Patent No. 8,254,625 proposes a device that

detects presence of a customer in an area of interest

and emits a signal alerting employees to the presence



of the customer to avoid a long wait time. However,

the data captured by this method does not provide

information about service speed. U.S. Patent No.

7,482,927 teaches a combination-surveillance-alert

system in a take-out restaurant. In accordance with

the method of the '927 Patent, an image recognition

program obtains images from a video camera monitoring

a parking space, and triggers a controller to start a

timer, and alerts an employee when entry of a vehicle

into the parking space is detected. The image

recognition program also detects when the vehicle

leaves the parking space, and the controller prepares

a total service time report for management. Similar to

systems adapted for drive-through, which are not

applicable to a QSR front counter where human

customers move about freely, the time frame measured

in the system of the '927 patent is based on entry and

exit of vehicles to and from a designated area.

[0007] U.S. Patent Application Publication No. US

2013/0030874 provides a system and method of measuring

order fulfillment times in a fast food restaurant

setting, which uses video cameras to generate

sequences of images of the fulfilment process. In this

proposed system, time intervals to fulfillment are

determined and stored. Average time intervals to

fulfillment based on multiple fulfillment records, but

not individual time intervals, are generated.

[0008] In promotional materials published by DTT Surveillance

of Los Angeles CA, for a service named "MyDTT™" , it is

stated that "[w]hile other system may provide average

transaction times, MyDTT™ shows how long a customer

waited to receive their entree... and how long it took

to check out ... [u] sing cameras as data collection



points...." The promotional materials generally suggest

that MyDTT™ can be used in QSR, but provides little

detail concerning, e.g., placement of cameras,

database management of images acquired by the cameras,

etc .

[0009] Additional systems and methods which use video cameras

to acquire data for analyzing or for improving

restaurant operations are described in U.S. Patent

Application Publication Nos. US 2005/0154560 (managing

food inventory), US 2011/0087535 (detecting improper

or fraudulent activity by customers or employees), US

2015/0088594 (identifying alert conditions in

restaurant operations), Japanese Patent Publication

No. 2012-14567 (optimizing seating arrangements in

self-service restaurants), and Japanese Patent

Publication No. 2014-149686 (detecting customers who

give up self-service) . The subject matter of these

publications can be distinguished from the invention

described herein, in that they do not measure service

time in a commercial establishment and they do not

provide related information to be used by management

for evaluating service speed and effectiveness of

customer service procedures.

[0010] From the above, there is therefore a need for systems

and methods for assessing customer service delivery

levels and customer service delivery times.

Preferably, such systems and methods are suitable for

providing management and efficiency experts with

suitable data that can be used to develop and/or

improve customer service not just at QSR

establishments but at other establishments that

provide service to customers.



SUMMARY

[0011] The present invention provides systems and methods for

measuring service times at a retail establishment.

One or more video cameras are coupled to data

processors. The video frames from the video cameras

are analyzed to detect a customer at the service

counter and, at the detection of a specific event, a

timer is started. The customer detected at the

service counter is then tracked through various video

frames until the customer has left or is about to

leave. The timer is then stopped and the elapsed time

is stored. The retail establishment may be a quick

service restaurant and various video and image

processing methods may be used to detect, track, and

recognize the customer.

[0012] This application relates to systems and methods for

measuring services times in the interior of a

commercial establishment, in particular, in a quick

service restaurant (QSR) , more commonly known as a

fast food restaurant. Methods and systems are provided

for timing transactions and service fulfillment times

by using one or more cameras, an image storage

database or connection to internet/cloud, and modules

for people detection, people re-identification, and

action recognition.

[0013] In one aspect, the present invention provides a system

for determining a time for delivering service to

customers, the system comprising:

- at least one video camera having a field of view

encompassing a service counter;



- at least one data processor for executing computer

readable and computer executable instructions stored

on computer readable media, said at least one data

processor implementing a method when said

instructions are executed, said method comprising:

a ) continuously receiving multiple video frames

from said at least one video camera;

b ) determining that a customer is at said

service counter;

c ) determining characteristics of said customer;

d ) tracking said customer across different video

frames from said at least one video camera;

e ) determining that said customer has completed

receiving service;

f ) determining an elapsed time between steps b )

and e ) .

In another aspect, the present invention provides a

method for determining a time for delivering service

to a customer at a service counter, the method

comprising :

a ) at a data processor, continuously receiving

multiple video frames from said at least one

video camera;

b ) processing said video frames to determine

that a customer is at said service counter;

c ) determining characteristics of said customer

at said service counter;



d ) tracking said customer across different video

frames from said at least one video camera;

e ) determining that said customer has completed

receiving service;

f ) determining an elapsed time between steps b )

and e ) .

Non-transitory computer readable media having encoded

thereon computer readable and computer executable

instructions that, when executed, implements a method

for determining a time for delivering service to a

customer at a service counter, the method comprising:

a ) at a data processor, continuously receiving

multiple video frames from said at least one

video camera;

b ) processing said video frames to determine

that a customer is at said service counter;

c ) determining characteristics of said customer

at said service counter;

d ) tracking said customer across different video

frames from said at least one video camera;

e ) determining that said customer has completed

receiving service;

f ) determining an elapsed time between steps b )

and e ) .



BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The embodiments of the present invention will now be

described by reference to the following figures, in

which identical reference numerals in different

figures indicate identical elements and in which:

Figure 1 shows the basic system architecture according

to one embodiment of the present invention;

Figures 2A-2D illustrate a flowchart of process steps

for implementing one embodiment of the subject

invention;

Figure 3 shows a flowchart of process steps for

implementing another embodiment of the subject

invention;

Figure 4 shows an exemplary user interface with the

panel on the left showing an active search area and

detections, the panel on the right showing the model

used to re-identify customers as they wait for their

order, and the lower panel showing the service time

calculated by the system;

Figure 5 shows a user interface used in one

implementation of the present invention.

DETAILED DESCRIPTION

Terms

^0017] As used herein, and unless stated otherwise, each of

the following terms shall have the definition set

forth below.



[0018] As used herein, "Re-identification" of a customer

occurs when a customer image obtained by the one or

more cameras is determined to have a match score at or

above a threshold match score with a customer image in

a database associated with that customer.

[0019] As used herein, a "match score" between two images

reflects the degree of similarity between the two

images. The match score can be determined based on

various factors, e.g., color, geometry, texture, or a

combination thereof. A high match score indicates that

the two images compared are highly similar. A lower

match score indicates that the two images compared are

less similar .

[0020] Where a database comprises a plurality of customer

images, a comparison between a newly obtained customer

image and those in the database will generate a

plurality of match scores. The "maximum match score"

means the match score having the highest value among

the plurality of match scores generated. Of course, if

the database consists of only one customer image, a

comparison between the newly obtained image and that

in the database will generate a single match score,

which should be considered the maximum match score.

[0021] As used herein, a "threshold match score" is the match

score value which determines whether two images are

sufficiently similar to conclude that they are of the

same object (human customer) . The threshold match

score can be invariably set by the system upon

installation, or can be variable depending on user

requirement/ input .

[0022] As used herein, a "preset amount of time" is a time

period which can be any set timespan which is



applicable to the particular location or business

type. Examples of such preset amount of time, e.g., 10

minutes, given in this application serve only as

examples, and are not intended to limit the scope of

this term to any particular value. The preset amount

of time can be invariably set by the system upon

installation, or can be variable depending on user

requirement/ input .

[0023] As used herein, a "service fulfillment" means

completion of an order. For clarity, "service

fulfillment" can also mean the occurrence when a

customer who has previously placed an order has

received said order and is no longer waiting on the

business to further act on said order. Clearly, the

meaning of service fulfillment will depend on the type

of business. In the context of a fast food restaurant,

a service fulfillment event can be the action of

picking up food by a customer. In a related matter, an

"image associated with service fulfillment" is an

image which is determined by an action recognition

module as showing service fulfillment. In a fast food

restaurant, an image associated with service

fulfillment can be an image showing a customer picking

up his or her food order.

[0024] As used herein, a "subsequent service time" associated

with a customer means the point in time (not a

timespan) when the customer is re-identified. For

clarity, the timer /chronometer is not stopped upon the

recording of a subsequent service time. Thus, if a

customer has been identified at time A as placing an

order and is outside the field of view at time B and

is then re-identified at time C , the timer is not

stopped at time B . If the customer is recorded as



leaving/picking up his/her order at time D , then the

service time is calculated to be the amount of time

elapsed between times A and D . The "subsequent

service times" for this example would be times B , C ,

and D .

[0025] In accordance with an embodiment of the present

invention, a method and associated system is provided

for collecting data for a restaurant operator to

measure and improve an outlet's service speed, e.g.,

at the front counter. Although the description below

is provided in the context of a fast food restaurant,

it should be apparent to a person skilled in the art

that the solution provided may be suitable and/or can

be adapted for other types of commercial

establishments, e.g., a retail operation or a bank

branch .

[0026] Briefly, the system seeks to quantify the amount of

time a service provider takes to complete a

transaction. One or more cameras capture the scene of

an area where customer orders are taken and order

fulfillment activities are visible. Depending upon the

layout of the establishment, a suitable number of

cameras are used to ensure clear vision of the point

of sale area and the area where the customer completes

the transaction. In the case of a quick service

restaurant, the area in front of the cash register

system (or point-of-sale POS system) and the area

where customers receive their food orders are areas to

be within the field of view of the camera (s) . In some

restaurants, the POS area and the area where a

transaction is competed are the same or, in some

configurations, these areas overlap.



[ 0 0 2 7 ] It should be clear that a single camera or multiple

cameras with or without overlapping fields of view may

be used. Using a trained classifier, the customers are

detected in each frame of each view. This can be done

at any frame rate, the frame rate defining the

smallest time increment to be used for time

estimations .

[ 0 0 2 8 ] Depending on the customer views available, the

classifier can be trained to detect:

i ) people;

ii) upper-bodies (head and shoulder);

iii) faces/heads.

[ 0 0 2 9 ] All camera classifiers preferably operate on the same

segments but may be trained using various viewpoints .

[ 0 0 3 0 ] Each detection (whether the item being detected is a

whole person or a portion of a person) can be matched

with a pool of previous detections associated with

current customers. If none of the customers' images

match the newly detected customer, then a new customer

is detected. Thus, in its initial stages, the system

"sees" or detects a customer at the service counter.

The customer's characteristics (from the video frame

at the counter) are then derived and these

characteristics are stored in a database as being

associated with a specific detected customer. For

subsequent frames, if a customer is detected, the

characteristics of this subsequently detected customer

are then compared with the characteristics of the

previously identified customer. If there is a match



(or if there is a sufficient match) , then it can be

concluded that the subsequently detected customer is

the previously detected customer. Of course, as noted

above, if the subsequently detected customer does not

match any of the previously detected customers, then

it is concluded that a newly detected customer has

been found. A new set of characteristics for the newly

detected customer is then stored for comparison with

later detected customers.

[0031] It should be clear that if a detection is matched with

an existing customer, then this image is added to its

pool of detected customer images. The customer's

images are aggregated to form a customer's appearance

model. A successful match of a detected customer image

with an existing customer model is called a re-

identification .

[0032] A customer's detection and a customer's model are

matched by using for example, color, shape, and

texture attributes. A match score and a confidence

score are associated with each measured attribute. A

match score evaluates how similar a detected customer

is to a customer's model.

[0033] A confidence score evaluates how confident the system

is to have matched the detected customer with the

right model. As an example, confidence will be low if

several customers sharing the same color /shape/texture

attributes are simultaneously visible.

[0034] If match score is low for all models, then the

detected customer is considered to be a new customer.

If this customer is not re-identified (i.e. if the

customer model created for this new customer is not

matched with a customer that has been detected) after



a preset amount of time, e.g., 10, 20, or 30 seconds,

then this detection is considered to be a false

detection and the customer model is removed from the

pool of detected customers. If confidence score is too

low, then the customer associated activity time is

ignored in order to avoid corrupting the system with

erroneous statistics. The re-identification interval

is adjusted as needed to calibrate accuracy.

^0035] If no re-identification has taken place within a

preset amount of time, e.g., 5 , 6 , 7 , 8 , 9 or 10

minutes, a customer's inclusion in the active pool

stops. Should the same person enter the cameras' field

of view, the system will identify them as a new

customer . The amount of time to maintain the customer

model in the active pool is adjusted as needed to

calibrate accuracy.

^0036] Various outputs can be determined by the disclosed

system and methods. Activity time is estimated by

measuring the timespan between specific detections or

actions of a re-identified customer. Service time can

be estimated by measuring the time between the first

appearance of a customer at a cash/POS area and last

re-identification occurrence of this customer.

Similarly, service time can also be estimated by

measuring the time between the first appearance of a

customer at a cash/POS area and the re-identification

of the same customer during the detection of a pick-up

event. As well, service time can be estimated by

measuring the time between the appearance of a

customer when a cash signal has been received and the

last re-identification occurrence of this customer.

Wait times can be estimated by measuring the time

between the first appearance (or detection) of a



customer in the monitored scene and the first

appearance (or detection) of this customer at a cash

area. Furthermore, queue time can be measured from the

first identification of a customer to the time the

same customer reaches the edge of the front counter.

Order time can be the timespan between a customer

reaching the counter and having that customer's order

finalized at the cash register. Fulfillment time can

be the timespan between the end of the order time and

the time when the customer is given their order (i.e.

the time that pick-up event occurs) . Total service

time is the sum of the order time and fulfillment

time. A sum of all three can be tracked (activity

time) .

[0037] According to one embodiment of the present invention,

a system is provided having four principal components :

a people detection module, a people re-identification

module, an action recognition module and an IP video

capture component (see Fig. 1 ) . Of course, the

various modules can be software modules being executed

by one or more data processors.

[0038] The people detection module processes video sequences

with the goal of detecting customers standing at an

area of interest, e.g., the front counter of a retail

establishment. The customer can be, in the context of

a QSR, ordering meals . The customer can also be

waiting for their order or collecting their order .

[0039] The re-identification module aims to identify specific

diners at different moments, particularly when they

are ordering, picking up their order, or transitioning

between the two events. This module can identify

customers regardless of their location as long as they



are located within the area of interest and are within

the field of view of the one or more cameras .

[0040] The action recognition module is designed to

automatically recognize human actions using visual

clues. This module estimates, based on customers'

actions, the moment of service fulfillment, i.e., when

a tray or bag of food is collected by the customer.

[0041] The IP video capture component provides the structure

for the other components and modules and may include

the data processor and the various cameras used. This

component operates as the central control flow manager

of the whole system, and also manages internal message

exchanges between the components. Similarly, this

component manages the interaction between the users

and the system via a graphic user interface (GUI) . An

example of such a GUI is shown in Figure 4 .

[0042] Figures 2A-2D illustrate diagrams detailing the steps

in a method according to one aspect of the present

invention. For Figures 2A-2D, the example is in the

context of a fast food restaurant. When a print

receipt signal is cast, the system tries to detect the

person standing at the front of the line (Fig. 2A) .

If a person is successfully detected, a template for

that customer is generated and saved in a list of

known customers which keeps, for a preset amount of

time, (e.g., 10 minutes) visual models of customers

that have ordered a meal. A timer starts counting the

service time for this customer (Fig. 2B) once the

customer has been detected and the receipt has been

printed. When a customer collects his food, this

event is detected by the action recognition module.

The customer, when standing at the front counter and



after collecting his food, is matched with those in

the list of known customer. If the matching succeeds,

the chronometer is stopped for that customer, thereby

estimating the amount of time to serve this customer.

The re-identification module continuously updates the

service time for all known customers (Fig. 2C) .

[0043] It should be clear that if the system does not detect

the customer collecting his food, the system operates

to estimate the service time based on the last time

that specific customer was detected. If, after a

preset amount of time (e.g., 10 minutes), and before

the customer is deleted from the stored list, the

chronometer time is kept, this value represents the

last time that a particular customer was seen at the

counter, so it is assumed that at that time the

customer collected his meal and left (Fig. 2D) .

[0044] In one particular implementation, when a print receipt

signal is sent from the POS, the system tries to

detect the customer standing at the front of the line .

If a customer is successfully detected, a template for

that customer is generated and saved in a list of

known customers. The template for each costumer is

kept for a predefined duration, e.g., 10 minutes, in

the system. A timer is started once the customer has

been detected at the POS and is associated with the

detected customer .

[0045] In this particular implementation, if a customer is

not identified or associated with an existing template

at least 15 times in the first 30 seconds, that

customer's template is deleted.

[0046] Note that, for this implementation, the event of the

customer collecting his food is detected by the system



using the action recognition module. Once this has

been detected, the detected customer standing at the

counter is then matched with customers in the list of

known customers (i.e. previously detected customers

for which there is an existing customer template) . If

the customer is matched with an existing customer

template, the chronometer associated with the matched

customer template is stopped and the customer's

service time is estimated based on the time the

customer was detected at the counter and the time that

the customer was detected collecting his food.

[0047] It should be clear that the re-identification module

continuously updates the service time for all known

customers. After 10 minutes from the time the customer

template has been created or from the time the

customer template was accessed or matched, each

customer template which has not been matched with a

customer is deleted from the list. When this occurs,

the last recorded timestamp for the customer

associated with the customer template about to be

deleted is used to estimate that customer's service

time. This last recorded timestamp represents the last

time that a particular customer was detected at the

counter. The assumption is that the customer

associated with the customer template to be deleted

has collected his meal and has left the cash/POS area.

[0048] With reference to Figure 3 , a flowchart detailing the

steps in a method according to another aspect of the

invention is illustrated. The method is for measuring

service time in a commercial establishment. The steps

include :



(a) providing one or more cameras in an interior of

the commercial establishment, each camera having a

field of view;

(b) continuously obtaining, in real time, images

within the field of view using said one or more

cameras ;

(c) detecting an image of a human customer in said

field of view and identifying the image of the human

customer as a customer image;

(d) storing the customer image in a database;

(e) comparing the customer image identified in step

(c) with one or more customer images stored in the

database to determine a match score between the

customer image identified in step (c) and each

customer image stored in the database, and to

determine a maximum match score;

(f) i ) if the maximum match score is below a threshold

match score, identifying the human customer as a new

customer, and starting a timer associated with the new

customer, or

ii) if the maximum match score is at or above the

threshold match score, recording the time the customer

image identified in step (c) was detected as a

subsequent service time associated with an existing

customer, wherein the existing customer is associated

with the customer image in the database with which the

customer image identified in step (c) has the maximum

match score;

(g) i ) if in step (e) a new customer is identified,

but the new customer is not re-identified within a



first preset amount of time, removing any customer

image of the new customer from the database, or

ii) if in step (e) a new customer is identified, and

the new customer is re-identified within the first

preset amount of time, recording a subsequent service

time associated with the new customer each time the

new customer is re-identified, within a 2nd preset

amount of time, until re-identification of said new

customer takes place with a customer image associated

with service fulfillment, or

iii) if in step (e) an existing customer is re-

identified, recording a further subsequent service

time associated with the existing customer each time

the existing customer is re-identified, within the 2nd

preset amount of time, until re-identification of said

existing customer takes place with a customer image

associated with service fulfillment;

(h) stopping the recording of further subsequent

service times if the new customer or existing customer

is re-identified with a customer image associated with

service fulfillment;

(i) stopping the timer associated with the new

customer or an timer associated with the existing

customer once the timer reaches a second preset amount

of time; and

(j) after the timer reaches the second preset amount

of time, calculating a service time associated with

the new customer or exiting customer using the latest

recorded subsequent service time.

This disclosure further provides for an apparatus

and/or system comprising a component or a combination



of components which perform the method as described

herein .

[0050] In an embodiment, the methods as described herein may

be computer implemented method comprising one or more

data feed mechanisms that may be executable by

computer software stored on a non-transitory storage

medium utilized by the system and/or method.

[0051] In an embodiment of the present invention, the systems

and methods may comprise a non-transitory computer-

readable medium with instructions stored thereon, that

when executed by a microprocessor, perform steps of

the claimed method or a portion thereof. A memory,

digital storage device and/or non-transitory computer

readable medium, which may be accessed and/or executed

by a microprocessor incorporated into or included

within the claimed system and/or method, may have

stored thereon executable ingestion and/or

dissemination instructions, one or more ingestion

and/or dissemination computer programs, one or more

ingestion and/or dissemination algorithms and/or

ingestion and/or dissemination software (hereinafter

"ingestion and/or dissemination instructions") that,

when executed by the microprocessor, perform the one

or more computer implemented steps of the claimed

method .

[0052] The invention as disclosed herein provides a number of

advantages over prior art systems and methods. First,

by having an automated system at the front counter,

the detection rate and accuracy of total transaction

time is improved over manual methods relying on

judgments of human employees. Multiple customers can

be tracked at the same time, and more data points of



total transaction time can be obtained. More service

speed data at the front counter can assist the

restaurant operator in identifying areas requiring

improvement, and address such areas such as by

developing new procedures or reallocating labor

resources, thereby improving operational performance.

In addition, as operators improve the restaurant's

service speed at the front counter, customer

satisfaction with the restaurant and/or restaurant

brand/concept is expected to improve, thereby

increasing business. The system can be set up in fast

food restaurants using existing video surveillance

cameras, thereby further reducing costs.

^0053] As noted above, aside from the IP camera component,

the other main components of the system are the people

detector component, the re-identification component,

and the action recognition component. Below are

details regarding these components.

PEOPLE DETECTOR

^0054] The people detector component aims at detecting

customers standing at the front counter of a fast food

restaurant. The component receives as an input a video

sequence of customers ordering meals in a restaurant,

and as an output the location of customers in each

video frame. Due to restrictions imposed by the

environment of restaurants, full-body appearance may

not always be available in the video sequences as the

counter blocks the camera view of the customers' lower

bodies. As a result, the people detector can be

designed to detect persons using only the appearance

of their upper-bodies, i.e., head, shoulders and

torso. This people detector component is constantly



running in an independent thread, providing at all

times the locations of customers in the field of view

of the camera. This information is later used by the

other components of the system.

[0055] The people detector can use combined Haar-like

features and a two-level cascade classifier for

detecting customers at the front counter.

[0056] Other implementations of the people detector may use

gradient based features, shape based features,

contextual features, automatically mined features,

and/or convolutional neural networks to detect

customers or people in the images/video frames. In

another implementation, the feature used may be the

Histogram of Oriented Gradient (HOG) as a descriptor

for detected people/customers. This descriptor counts

occurrences of gradient orientation weighted by

gradient magnitude in rectangular regions of an image .

PEOPLE RE-IDENTIFICATION (Re-ID)

[0057] This component is for identifying and matching

individuals based on their physical appearance. In one

implementation, the component is activated when a new

order is placed in the Point of Sale (POS) software of

the restaurant or when a new customer is identified by

a lower-than-threshold match score. A signal is sent

internally in the system that indicates to the re-

identification module (Re-ID) that: a ) a template for

a new customer has to be created, b ) the new template

created has to be stored in a list of customers

waiting on their order, and c ) to set the service time

for the new customer to zero.



[0058] Since templates for new customers that have not been

re-identified within a preset amount of time (e.g. 10

minutes) are deleted, the Re-ID module can be called

at any time by the video capture system for the task

of identifying customers. When this occurs, the Re-ID

module receives a picture or video frame of a customer

and the Re-ID module attempts to match the

picture/frame of the customer with an internal

list /database of known customers. If the matching

succeeds, the service time of the matched customer in

the list /database is updated and the new time is

returned. If the matching does not succeed, the Re-ID

module returns a message indicating that there is no

entry for the particular customer in the

picture/frame. When this occurs, a new customer

template can be then created.

[0059] In one implementation, the Re-ID module uses three

thresholds for matching: one for re-identification,

one for adding models (lower than the first threshold

used for re-identification) and one for adding new

customers. For each customer template created, the Re-

ID module is executed once again against the existing

templates to detect duplicates. Whenever two templates

have a similarity score lower than a predetermined

fusion threshold, the newer template is added or fused

with the older template and the newer template is then

deleted. This avoids or seeks to avoid duplicate

customer templates.

ACTION RECOGNITION (AR)

[0060] The action recognition (AR) module identifies specific

customer actions and executes specific instructions

when such actions are identified. In one



implementation, the AR module is configured to detect

customers collecting their order, turning around, and

leaving. When these actions are identified or

recognized, the timer /chronometer associated with the

customer performing these actions is stopped. As can

be imagined, this module is useful in estimating the

service time because when a customer leaves, this

indicates that the service has been completed/provided

and, as such, the stopwatch associated with that

customer should be stopped.

[0061] It should be clear that many alternatives are possible

for the AR module. Different feature descriptors may

be used to efficiently encode motion information from

video sequences. Such encoded motion information

allows machine learning algorithms to discriminate

activities among different classes.

IP VIDEO CAPTURE (IPVC) COMPONENT

[0062] The IPVC component is a framework that provides the

structure for the other system components and is the

center in the information or message flow for the

entire system. The function of the IPVC component

includes : collecting image frames from one or more

cameras connected to the IPVC by way of a data network

(e.g., the Internet, a local area network, a wide area

network) and supplying the video information to the

system modules so that the video information may be

processed. Of course, the IPVC may also be directly

connected to the one or more cameras. Also, the IPVC

component manages the internal message passing among

the various components and between the users and the

system via a graphic user interface (GUI) . This

component can have two video buffers of different



resolutions and channels (color and grayscale),

thereby permitting video information to be provided

according to the requirements of the various other

modules of the system.

[0063] In one embodiment, the IPVC component responds to a

print receipt event by running the people detector

module, whose work is to find customers at the front

counter in the region close to the cash register that

cast the event. If a person is detected, a template

for that customer is generated and saved in a list of

known customers. The list of known customers is a data

structure that keeps visual models of customers that

have placed their order. The list keeps information of

each customers for a preset amount of time, e.g., 10

minutes, after which the template is removed. When a

person is added to the list, a timer stars counting

the service time for that customer.

[0064] In order to stop the timer that measures the service

time, two options are available. The first option is

to use the action recognition module while the second

option is to use the re-identification module.

[0065] With the first option noted above, the action

recognition module is used to detect a service

fulfillment event (e.g., a food pick up) . After this,

a match is attempted between the customer standing at

the front counter and the customers in the list of

known customers. This produces a set of candidates

(i.e., customers that have probably collected their

food) . One of these candidates is selected and the

chronometer for this selected candidate on the list is

stopped, thereby obtaining this customer's service

time. To select one person from the group of



candidates, a simple FIFO (first-in first-out)

strategy can be applied. With such a strategy,

whichever is the earliest customer in the list is the

candidate selected.

[0066] For the second option, the system uses the re-

identification module to continuously update the

service time for all known customers in the list. The

Re-ID module is executed so that every time a person

is successfully recognized as one in the list of known

customers, that customer's service time is updated.

Then, after a preset amount of time (and before the

customer is deleted from the list) that customer's

service time is kept or saved. This service time

represents the time elapsed between the first

detection of that customer and the last time that

particular customer was seen at the counter. Thus, it

is assumed that at that time the customer collected

his meal and left.

[0067] As part of the IPVC, a suitable user interface may be

used. In one implementation, users interact with the

system by using the interface shown in Figure 5 . This

user interface has several panels, a main one being

the camera display on the top. This panel displays the

live stream video (s) (up to two live streams) and a

set of bounding boxes indicating the search areas and

detections. The largest box defines the active search

area, the region in which the system looks for

customers. Inside this active search area, there may

be one or more green rectangles which correspond to

the search area by a cash register. These regions can

be adjusted according to the location of the camera,

number of cash registers, and field of view. Such



adjustability allows for the system to properly detect

customers .

[0068 ] In this user interface, when a customer is

automatically detected, he/she is enclosed in a red

bounding box. A model based on the visual features of

the detection is then created when the customer's

receipt is printed. The panel on the right of the

figure shows the model of the customer. It should be

clear that this panel on the right may not be present

in some implementations of the system. In the upper

left corner of each cashier area, a dollar sign is

displayed when the corresponding cash register prints

a receipt. In automatic events mode, this dollar sign

is printed for every loop, as the system attempts to

create as many events as there are overlapping

detections with every cashier area. Note that some of

the configurable parameters visible in the user

interface may not be present in some implementations

of the system as they may not be necessary for the

system to operate properly.

SYSTEM OUTPUT

[0069 ] The system can output a service time calculated by

measuring, for each customer, the time between two

events, e.g., ordering and collection of food. This

output is possible because the system properly

identifies individual customers based on their

appearance .

[0070 ] Finally, the combination of any embodiment or feature

mentioned herein with one or more of any of the other

separately mentioned embodiments or features is

contemplated to be within the scope of the instant

invention. Any embodiment or feature mentioned herein



with respect to the disclosed method is envisioned to

be equally applicable to the apparatus and system

provided hereinabove.
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[0072] The embodiments of the invention may be executed by a

computer processor or similar device programmed in the

manner of method steps, or may be executed by an

electronic system which is provided with means for

executing these steps . Similarly, an electronic memory

means such as computer diskettes, CD-ROMs, Random

Access Memory (RAM) , Read Only Memory (ROM) or similar

computer software storage media known in the art, may

be programmed to execute such method steps. As well,

electronic signals representing these method steps may

also be transmitted via a communication network.

[0073] Embodiments of the invention may be implemented in any

conventional computer programming language. For

example, preferred embodiments may be implemented in a

procedural programming language (e.g., "C") or an

object-oriented language (e.g., "C++", "java", "PHP",

"PYTHON", or "C#") . Alternative embodiments of the



invention may be implemented as pre-programmed

hardware elements, other related components, or as a

combination of hardware and software components.

Embodiments can be implemented as a computer program

product for use with a computer system. Such

implementations may include a series of computer

instructions fixed either on a tangible medium, such

as a computer readable medium (e.g., a diskette, CD-

ROM, ROM, or fixed disk) or transmittable to a

computer system, via a modem or other interface

device, such as a communications adapter connected to

a network over a medium. The medium may be either a

tangible medium (e.g., optical or electrical

communications lines) or a medium implemented with

wireless techniques (e.g., microwave, infrared or

other transmission techniques). The series of computer

instructions embodies all or part of the functionality

previously described herein. Those skilled in the art

should appreciate that such computer instructions can

be written in a number of programming languages for

use with many computer architectures or operating

systems. Furthermore, such instructions may be stored

in any memory device, such as semiconductor, magnetic,

optical, or other memory devices, and may be

transmitted using any communications technology, such

as optical, infrared, microwave, or other transmission

technologies . It is expected that such a computer

program product may be distributed as a removable

medium with accompanying printed or electronic

documentation (e.g., shrink-wrapped software),

preloaded with a computer system (e.g., on system ROM

or fixed disk), or distributed from a server over a

network (e.g., the Internet or World Wide Web) . Of



course, some embodiments of the invention may be

implemented as a combination of both software (e.g., a

computer program product) and hardware. Still other

embodiments of the invention may be implemented as

entirely hardware, or entirely software (e.g., a

computer program product) .

A person understanding this invention may now conceive

of alternative structures and embodiments or

variations of the above all of which are intended to

fall within the scope of the invention as defined in

the claims that follow.



We claim:

1 . A system for determining a time for delivering service to

customers, the system comprising:

- at least one video camera having a field of view

encompassing a service counter;

- at least one data processor for executing computer

readable and computer executable instructions stored on

computer readable media, said at least one data processor

implementing a method when said instructions are

executed, said method comprising:

a ) continuously receiving multiple video frames from

said at least one video camera;

b ) determining that a customer is at said service

counter;

c ) determining characteristics of said customer;

d ) tracking said customer across different video

frames from said at least one video camera;

e ) determining that said customer has completed

receiving service;

f ) determining an elapsed time between steps b ) and

e ) .

2 . The system according to claim 1 further comprising

storage media for storing said elapsed time for multiple

customers .

3 . The system according to claim 1 wherein step f ) comprises

starting a chronometer when a specific service related event

occurs and stopping said chronometer when said customer has

completed receiving service.



. The system accordi ng to claim 1 , wherein step e )

compris es detecting at least one action performed by said

custome r denoting that said customer is leaving.

5 . The system according to claim 1 , further comprising at

least one of:

- a video capture component for capturing video frames

from said at least one video camera;

- a people detection module for detecting customers

within said video frames;

- a re-identification module for matching detected

customers with previously detected customers; and

- an action recognition module for detecting specific

actions performed by a detected customer.

6 . The system according to claim 5 , wherein said people

detection module detects customers based on an upper body area

of customers .

7 . The system according to claim 5 , wherein said people

detection module detects customers behind said service

counter .

8 . A method for determining a time for delivering service to

a customer at a service counter, the method comprising:

a ) at a data processor, continuously receiving

multiple video frames from said at least one video

camera;

b ) processing said video frames to determine that a

customer is at said service counter;

c ) determining characteristics of said customer at

said service counter;



d ) tracking said customer across different video

frames from said at least one video camera;

e ) determining that said customer has completed

receiving service;

f ) determining an elapsed time between steps b ) and

e ) .

9 . The method according to claim 8 , wherein step d )

comprises detecting a detected customer behind said service

counter and determining that said customer was previously

identified .

10. The method according to claim 9 , wherein in the event

said detected customer is not matched with a previously

identified customer, creating a customer template for said

detected customer.

11. The method according to claim 8 , wherein step f )

comprises starting a timer when a customer is detected at a

point of sale terminal at said service counter and stopping

said timer when said customer has completed receiving service.

12. The method according to claim 8 , wherein step e )

comprises detecting that said customer has picked up food at

said service counter.

13 . A non-transitory computer readable media having encoded

thereon computer readable and computer executable instructions

that, when executed, implements a method for determining a

time for delivering service to a customer at a service

counter, the method comprising:

a ) at a data processor, continuo usly receiving

multiple video frames from said at least one video

camera;



b ) processing said video frames to determine that a

customer is at said service counter;

c ) determining characteristics of said customer at

said service counter;

d ) tracking said customer across different video

frames from said at least one video camera;

e ) determining that said customer has completed

receiving service;

f ) determining an elapsed time between steps b ) and

e ) .
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