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ABSTRACT 

Systems and methods for predicting user interaction with vehicles. A computing device receives 

an image and a video segment of a road scene, the first at least one of an image and a video 

segment being taken from a perspective of a participant in the road scene and then generates 

stimulus data based on the image and the video segment. Stimulus data is transmitted to a user 

interface and response data is received, which includes at least one of an action and a likelihood 

of the action corresponding to another participant in the road scene. The computing device 

aggregates a subset of the plurality of response data to form statistical data and a model is 

created based on the statistical data. The model is applied to another image or video segment 

and a prediction of user behavior in the another image or video segment is generated. 
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CLAIMS 

1. A computerized method of predicting user interaction with vehicles enabling motorists, 

cyclists, and pedestrians to anticipate the actions of other motorists, cyclists, and pedestrians, the 

computerized method comprising: 

receiving, by a computing device, a first at least one of an image and a video segment of 

a road scene, the first at least one of an image and a video segment being taken from a 

perspective of a participant in the road scene, the first at least one of an image and a video 

segment including at least one of a pedestrian, a cyclist, and a motor vehicle; 

generating, by the computing device, stimulus data based on the first at least one of the 

image and the video segment, the stimulus data comprising at least one of: 

the first at least one of the image and the video segment, and 

an altered version of the first at least one of the image and the video segment; 

transmitting, by the computing device, the stimulus data to a user interface; 

receiving, by the computing device, a plurality of response data from the user interface, 

the response data including user inputted data by associated with the stimulus data, the user 

inputted data including at least one of an action and a likelihood of the action corresponding to at 

least one of the pedestrian, the cyclist, and the motor vehicle associated with the road scene; 

aggregating, by the computing device, a subset of the plurality of response data 

corresponding to one of the first at least one of the image and the video segment to form 

statistical data; 

creating, by the computing device, a model based on the statistical data; 

applying, by the computing device, the model to a second at least one image or video 

segment; and 
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generating, by the computing device, a prediction of user behavior in the second at least 

one image or video segment based on the application of the model to the second at least one 

image or video segment. 

2. The computerized method of claim 1, wherein creating the model further comprises 

training, by the computing device, a supervised learning algorithm, the supervised learning 

algorithm including at least one of a random forest regressor, a support vector regressor, a simple 

neural network, a deep convolutional neural network, a recurrent neural network, and a long-

short-term memory (LSTM) neural network. 

3. The computerized method of claim 1, wherein generating the stimulus data further 

comprises: 

manipulating at least one of pixel data or array data associated with the first at least one 

of the image and the video segment; and 

creating a manipulated data file including the manipulated at least one of pixel data or 

array data associated with the first at least one of the image and the video segment. 

4. The computerized method of claim 3, wherein the manipulated data file includes a looped 

version of extracted frames from the first at least one of the image and the video segment. 

5. The computerized method of claim 1, wherein: 

the action includes one of the at least one of the pedestrian, the cyclist, and the motor 

vehicle staying in place, changing lanes, and crossing a street; and 

the likelihood of the action includes an ordinal value associated with a probability of the 

action. 

6. The computerized method of claim 1, wherein the statistical data is associated with a 

parameter of the subset of the plurality of response data, the parameter including at least one of a 

content of a response, a time associated with entering a response, and a position of an eye of a 

human observer associated with the response, the position being measured with respect to a 

display associated with the user interface. 
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7. The computerized method of claim 6, wherein the parameter is further associated with at 

least one of a central tendency, a variance, a skew, a kurtosis, a scale, and a histogram. 

8. The computerized method of claim 1, wherein the second at least one image or video 

segment is associated with a live road scene. 

9. The computerized method of claim 8, further comprising receiving, by the computing 

device, the second at least one image or video segment from another computing device 

associated with a vehicle participating in the live road scene. 

10. The computerized method of claim 1, wherein the second at least one image or video 

segment is the same as the first at least one image or video segment, the method further 

comprising: 

comparing, by the computing device, the prediction of user behavior with the statistical 

data to generate an error signal; and 

adjusting, by the computing device, at least one weight associated with the model based 

on the error signal. 

11. A computing system for predicting user interaction with vehicles enabling motorists, 

cyclists, and pedestrians to anticipate the actions of other motorists, cyclists, and pedestrians, the 

computing system comprising a memory containing instructions for execution by a processor, 

the processor configured to: 

receive a first at least one of an image and a video segment of a road scene, the first at 

least one of an image and a video segment being taken from a perspective of a participant in the 

road scene, the first at least one of an image and a video segment including at least one of a 

pedestrian, a cyclist, and a motor vehicle; 

generate stimulus data based on the first at least one of the image and the video segment, 

the stimulus data comprising at least one of: 

the first at least one of the image and the video segment, and 
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an altered version of the first at least one of the image and the video segment; 

transmit the stimulus data to a user interface; 

receive a plurality of response data from the user interface, the response data including 

user inputted data by associated with the stimulus data, the user inputted data including at least 

one of an action and a likelihood of the action corresponding to at least one of the pedestrian, the 

cyclist, and the motor vehicle associated with the road scene; 

aggregate a subset of the plurality of response data corresponding to one of the first at 

least one of the image and the video segment to form statistical data; 

create a model based on the statistical data; 

apply the model to a second at least one image or video segment; and 

generate a prediction of user behavior in the second at least one image or video segment 

based on the application of the model to the second at least one image or video segment. 

12. The computing system of claim 11, wherein to create the model the processor is further 

configured to train a supervised learning algorithm, the supervised learning algorithm including 

at least one of a random forest regressor, a support vector regressor, a simple neural network, a 

deep convolutional neural network, a recurrent neural network, and a long-short-term memory 

(LSTM) neural network. 

13. The computing system of claim 11, wherein to generate the stimulus data, the processor 

is further configured to: 

manipulate at least one of pixel data or array data associated with the first at least one of 

the image and the video segment; and 

create a manipulated data file including the manipulated at least one of pixel data or array 

data associated with the first at least one of the image and the video segment. 

14. The computing system of claim 11, wherein the manipulated data file includes a looped 

version of extracted frames from the first at least one of the image and the video segment. 
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15. The computing system of claim 11, wherein: 

the action includes one of the at least one of the pedestrian, the cyclist, and the motor 

vehicle staying in place, changing lanes, and crossing a street; and 

the likelihood of the action includes an ordinal value associated with a probability of the 

action. 

16. The computing system of claim 11, wherein the statistical data is associated with a 

parameter of the subset of the plurality of response data, the parameter including at least one of a 

content of a response, a time associated with entering a response, and a position of an eye of a 

human observer associated with the response, the position being measured with respect to a 

display associated with the user interface. 

17. The computing system of claim 16, wherein the parameter is further associated with at 

least one of a central tendency, a variance, a skew, a kurtosis, a scale, and a histogram. 

18. The computing system of claim 11, wherein the second at least one image or video 

segment is associated with a live road scene. 

19. The computing system of claim 18, wherein the processor is further configured to receive 

the second at least one image or video segment from a computing device associated with a 

vehicle participating in the live road scene. 

20. The computing system of claim 11, wherein the second at least one image or video 

segment is the same as the first at least one image or video segment, and wherein the processor is 

further configured to: 

compare the prediction of user behavior with the statistical data to generate an error 

signal; and 

adjust at least one weight associated with the model based on the error signal. 
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SYSTEM AND METHOD OF PREDICTING HUMAN INTERACTION WITH 

VEHICLES 

CROSS REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims priority under 35 U.S.C. § 119(e) to U.S. Provisional 

Application No. 62/528,771, filed July 5, 2017, the contents of which are incorporated herein. 

TECHNICAL FIELD 

[0002] The present disclosure relates generally to data analytics, and in particular, to 

predicting human interaction with vehicles. 

BACKGROUND 

[0003] The ability a driver of a car to look at a person—who is walking, driving another car, 

or riding a bike on or near a street—and predict what that person wants to do may be the single 

most important part of urban driving. For example, when a driver of a car sees people near the 

car, determining whether one person will cross the street, whether another person will remain 

standing on a street corner, and whether yet another person will change lanes on his or her 

bicycle is necessary to safely drive the car and avoid hitting the people. This ability is so 

fundamental, that operating in cities without it would be nearly impossible. 

[0004] Fortunately, human drivers have such a natural ability to predict a person's behavior. 

In fact, they can do it so effortlessly, that they often do not even notice that they are doing it. 

However, computers and autonomous driving vehicles cannot adequately predict the behavior of 

people, especially in urban environments. 

[0005] For example, autonomous driving vehicles may rely on methods that make decisions 

on how to control the vehicles by predicting "motion vectors" of people near the vehicles. This 

is accomplished by collecting data of a person's current and past movements, determining a 

motion vector of the person at a current time based on these movements, and extrapolating a 

future motion vector representing the person's predicted motion at a future time based on the 

current motion vector. However, the methods do not predict a person's actions or movements 

based on other observations besides his or her current and past movements, which lead to inferior 

results in predicting the person's future behavior. 
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SUMMARY OF THE INVENTION 

[0006] Systems and methods for predicting user interaction with vehicles enabling motorists, 

cyclists, and pedestrians to anticipate the actions of other motorists, cyclists, and pedestrians. In 

some embodiments, a computing device receives a first at least one of an image and a video 

segment of a road scene, the first at least one of an image and a video segment being taken from 

a perspective of a participant in the road scene, the first at least one of an image and a video 

segment including at least one of a pedestrian, a cyclist, and a motor vehicle. In some 

embodiments, the computing device generates stimulus data based on the first at least one of the 

image and the video segment, the stimulus data comprising at least one of the first at least one of 

the image and the video segment, and an altered version of the first at least one of the image and 

the video segment. In some embodiments, the computing device transmits the stimulus data to a 

user interface. In some embodiments, the computing device receives a plurality of response data 

from the user interface, the response data including user inputted data by associated with the 

stimulus data, the user inputted data including at least one of an action and a likelihood of the 

action corresponding to at least one of the pedestrian, the cyclist, and the motor vehicle 

associated with the road scene. In some embodiments, the computing device aggregates a subset 

of the plurality of response data corresponding to one of the first at least one of the image and the 

video segment to form statistical data. In some embodiments, the computing device creates a 

model based on the statistical data and applies the model to a second at least one image or video 

segment. In some embodiments, the computing device generates a prediction of user behavior in 

the second at least one image or video segment based on the application of the model to the 

second at least one image or video segment. 

[0007] In some embodiments, creating the model further comprises training a supervised 

learning algorithm, the supervised learning algorithm including at least one of a random forest 

regressor, a support vector regressor, a simple neural network, a deep convolutional neural 

network, a recurrent neural network, and a long-short-term memory (LSTM) neural network. 

In some embodiments, generating the stimulus data further comprises manipulating at least one 

of pixel data or array data associated with the first at least one of the image and the video 

segment and creating a manipulated data file including the manipulated at least one of pixel data 

or array data associated with the first at least one of the image and the video segment. In some 
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embodiments, the manipulated data file includes a looped version of extracted frames from the 

first at least one of the image and the video segment. In some embodiments, the action includes 

one of the at least one of the pedestrian, the cyclist, and the motor vehicle staying in place, 

changing lanes, and crossing a street, and the likelihood of the action includes an ordinal value 

associated with a probability of the action. In some embodiments, the statistical data is 

associated with a parameter of the subset of the plurality of response data, the parameter 

including at least one of a content of a response, a time associated with entering a response, and a 

position of an eye of a human observer associated with the response, the position being measured 

with respect to a display associated with the user interface. the parameter is further associated 

with at least one of a central tendency, a variance, a skew, a kurtosis, a scale, and a histogram. In 

some embodiments, the second at least one image or video segment is associated with a live road 

scene. In some embodiments, the computing device further comprises receiving the second at 

least one image or video segment from another computing device associated with a vehicle 

participating in the live road scene. In some embodiments, the second at least one image or 

video segment is the same as the first at least one image or video segment and the computing 

device further compares the prediction of user behavior with the statistical data to generate an 

error signal and adjusts at least one weight associated with the model based on the error signal. 

[0008] These and other capabilities of the disclosed subject matter will be more fully 

understood after a review of the following figures, detailed description, and claims. It is to be 

understood that the phraseology and terminology employed herein are for the purpose of setting 

forth illustrative examples of the invention, and the description should not be regarded as 

limiting. 

BRIEF DESCRIPTION OF FIGURES 

[0009] Various objectives, features, and advantages of the disclosed subject matter can be 

more fully appreciated with reference to the following detailed description of the disclosed 

subject matter when considered in connection with the following drawings, in which like 

reference numerals identify like elements. 

[0010] FIG. 1 is a system diagram of a networked system for predicting human behavior 

according to some embodiments of the present disclosure. 
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[0011] FIG. 2A is a flow chart showing a process of predicting human behavior, according to 

some embodiments of the present disclosure. 

[0012] FIG. 2B shows an example of a derived stimulus, according to some embodiments of 

the present disclosure. 

[0013] FIG. 3 is a system diagram showing a sensor system associated with a vehicle, 

according to some embodiments of the present disclosure. 

[0014] FIG. 4 shows a process of generating derived stimuli from raw camera or sensor data 

in the vehicle, according to some embodiments of the present disclosure. 

[0015] FIG. 5 is a flowchart showing a process of collecting predictions and other 

information from human observers based on derived stimuli, according to some embodiments of 

the present disclosure. 

[0016] FIG. 6 shows a data structure associated with tracking video frame data, according to 

some embodiments of the present disclosure. 

[0017] FIG. 7 is a flowchart showing a process for producing summary statistics of a video 

frame or derived stimulus according to some embodiments of the present disclosure. 

[0018] FIG. 8 is a flowchart showing a process of training a learning algorithm using 

summary statistics, according to some embodiments of the present disclosure. 

[0019] FIG 9. is a flowchart showing a process of predicting the state of mind of road users 

using a trained learning algorithm, according to some embodiments of the present disclosure. 

[0020] FIG. 10 is a diagram showing an example of an application of a context user 

prediction process in an automobile context, according to some embodiments of the present 

disclosure. 

DETAILED DESCRIPTION 

[0021] Systems and methods are described for judging the behavior of people near a vehicle 

in a way that more closely resembles how human drivers would judge the behavior. For 
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example, in one embodiment, a group of users (or human observers) view sample images of 

people (such as pedestrians) near streets and/or vehicles and indicate or are measured for their 

understanding of how they believe the people will behave. These indicators or measurements are 

then used as a component for training an algorithm that predicts how people will behave in a 

real-world context. In other words, after being trained based on the reactions of human 

observers to sample images in a training environment, the algorithm is able predict actual 

pedestrian behavior in a real-world environment. 

[0022] In a further implementation, human observers are presented with small samples of 

video data that have been modified to focus the observers on aspects of the samples most likely 

to be relevant to predicting pedestrian or other driver behavior, and to eliminate aspects which 

are not relevant to prediction such behavior. Large sets of observers are asked to score the 

samples of video data on a continuum, and the scored samples are collected. The overall 

collection of scores on the continuum comprises a distribution of "scores." The parameters of 

this distribution are then used to construct a target for the learning model of an algorithm for 

subsequently predicting pedestrian or driver behavior in a real-world environment. 

[0023] FIG. 1 is a system diagram of a networked system for predicting human behavior 

according to some embodiments of the present disclosure. FIG. 1 shows a vehicle 102, a 

network 104, a server 106, a user response database 110, a user terminal 108, a model training 

system 112 and a prediction engine 114. 

[0024] The vehicle 102 can be any type of manual or motorized vehicle such as a car, bus, 

train, scooter, or bicycle. As described in more detail below, the vehicle 102 can include sensors 

for monitoring the environment surrounding the vehicle. In one implementation, the sensors can 

include a camera affixed to any portion of the vehicle for capturing a video of people near the 

vehicle. 

[0025] The network 104 can be any wired and/or wireless network capable of receiving 

sensor data collected by the vehicle 102 and distributing it to the server 106, the model training 

system 112, and, through the model training system 112, the prediction engine 114. 

[0026] The server 106 can be any type of computer system capable of (1) hosting 

information (such as image, video and text information) and delivering it to a user terminal (such 

as user terminal 108), (2) recording responses of multiple users (or human observers) to the 
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information, and (3) delivering such information and accompanying responses (such as responses 

input via user terminal 108) back to the network 104. 

[0027] The user response database 110 can be any type of database or data storage system 

capable of storing the image, video, and text information and associated user responses and 

subsequently recalling them in response to a query. 

[0028] The model training system 112 can be implemented in any type of computing system. 

In one embodiment, the system 112 receives the image, video, and/or text information and 

accompanying, or linked, user responses from the database 110 over the network 104. In some 

embodiments, the text segments are discrete values or free text responses. The model training 

system 112 can use images, video segments and text segments as training examples to train an 

algorithm, and can create labels from the accompanying user responses based on the trained 

algorithm. These labels indicate how the algorithm predicts the behavior of the people in the 

associated image, video, and/or text segments. After the labels are created, the model training 

system 112 can transmit them to the prediction engine 144. 

[0029] The prediction engine 114 can be implemented in any computing system. In an 

illustrative example, the engine 114 includes an algorithm that has been trained by the model 

training system 112. This trained algorithm is able to estimate a label for a new (e.g., an actual 

"real-world") image, video, and/or text segment based on the labels and associated image, video, 

and/or text segments that it received from the model training system 112. In some embodiments, 

this label comprises aggregate or summary information about the responses of a large number of 

users (or human observers) presented with similar image, video, or text segments while the 

algorithm was being trained. 

[0030] FIG. 2A is a flow chart showing a process of predicting human behavior, according to 

some embodiments of the present disclosure. In one implementation, video or other data is 

captured by a camera or sensor mounted on the vehicle 102. The camera or other sensor can be 

mounted in a fixed or temporary manner to the vehicle 102. Of course, the camera does not need 

to be mounted to an automobile, and could be mounted to another type of vehicle, such as a 

bicycle. As the vehicle travels along various streets, the camera or sensor captures still and/or 

moving images (or other sensor data) of pedestrians, bicycles, automobiles, etc. moving or being 

stationary on or near the streets. In step 202, this video or other data captured by the camera or 
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other sensor is transmitted from the vehicle 102, over the network 104, and to the server 106 

where it is stored. 

[0031] Then, in step 204, video frames or segments are extracted from the stored video or 

other data and are used to create stimulus data including derived stimulus (or stimuli). In one 

implementation, the derived stimulus corresponds to a scene in which one or more humans are 

conducting activities (e.g., standing, walking, driving, riding a bicycle, etc.) beside or on a street 

and/or near a vehicle. As explained in more detail below for example in step 214 and in the text 

accompanying FIG. 9, as part of the training process for the prediction algorithm, human 

observers view the derived stimulus and predict how they believe the humans shown in the 

derived stimulus will act. In yet a further implementation, after the video frames or segments are 

extracted from the stored data, the derived stimulus is generated by manipulating the pixels or 

equivalent array data acquired from the camera or other sensor in step 204, producing a new data 

file that conveys a portion of the information from the original video with certain aspects 

highlighted or obscured, as described below in FIG 4. 

[0032] FIG. 2B shows an example of a derived stimulus, according to some embodiments of 

the present disclosure. As shown, three non-consecutive frames 220, 222, 223, and 224, are 

extracted from a short segment of video. A copy of the first frame is made 220. On the copy of 

the first frame 220, a box 221 is drawn around the figure of interest, highlighting that figure. 

The copy of the first frame 220 and the three extracted frames 222, 223, and 224 are then 

recombined into a short video segment that loops. This encourages human observers to focus on 

a figure of interest in the video segment. 

[0033] In step 206, the derived stimulus is transmitted from the server 106 and displayed to a 

large number of users (or human observers) on the user terminal 108 (or multiple terminals 108). 

The terminal(s) 108 prompt the human observers to predict how the people shown in the derived 

stimulus will act, and upon viewing the displayed stimulus, the observers input their responses 

corresponding to their predictions. For example, in the derived stimulus shown in FIG. 2B, the 

human observers may predict that the bicyclist will continue riding to the left in the figure. In 

other derived stimuli, the responses may predict whether a first person in the stimulus will cross 

the street, another person will remain standing on a street corner, and yet another person will 

change lanes on his or her bicycle. In an illustrative embodiment, the human observers may 

make a continuous or ordinal judgment about the state of mind or the predicted behavior of the 
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people shown in the derived stimulus and record that judgment. For example, the human 

observers may select an appropriate icon displayed on the terminal(s) 108 by clicking a mouse or 

by pressing a key to indicate their judgment or prediction. The judgment or prediction may 

correspond to the human observers' assessment of the state of mind of the person in the derived 

stimulus or other awareness or intention that would be relevant to a hypothetical driver who sees 

the person in the derived stimulus while driving. In step 208, the derived stimulus and associated 

human observer responses are transmitted from the terminal(s) 108 to the server 106 and 

recorded in the user response database 110. 

[0034] In step 210, summary statistics are generated based on the user responses. For 

example, the statistics may characterize the aggregate responses of multiple human observers to 

a particular derived stimulus. For instance, if the derived stimulus shows a pedestrian walking 

on a sidewalk towards an intersection, the response can be categorized in terms of how many 

human observers believe that the pedestrian will stop upon reaching the intersection, continue 

walking straight across the intersection, turn a corner and continue walking along the sidewalk 

without crossing the intersection, etc. These summary statistics can characterize the human 

observer responses in terms of certain parameters associated with the statistics, such as a content 

of a response, a time associated with entering a response, and a position of an eye of a human 

observer associated with the response. The parameters can also be associated with a (1) central 

tendency, variance, skew, kurtosis, scale, or histogram. For example, the amount of time users 

took to input their responses can be characterized in terms of central tendency, variance, skew, 

kurtosis, scale, histogram. Also, the statistics can include a parameter that additionally or 

alternatively characterizes the movement of the human observers' eyes relative to a display when 

making the judgments in terms of central tendency, variance, skew, kurtosis, scale, histogram or 

two-dimensional distribution. In one embodiment, the statistics are stored in the user response 

database 110 with an index that identifies the raw video or sensor data from which the derived 

stimulus was generated. In a further embodiment, the statistics stored in the database 110 cover 

a large set of images of people on or near roads and are categorized in a number of different 

categories, such as pedestrian, driver, motorcyclist, bicyclist, scooter driver, self-balancing 

scooter rider, unicyclist, motorized wheelchair user, skateboarder, or others. Moreover, the 

statistics are respectively stored along with, or linked to, the images of the derived stimuli 

corresponding to the statistics. 
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[0035] In step 212, the stored statistics and corresponding images (e.g., the video frames or 

segments that were extracted from the video or other data (captured from the camera or sensor of 

the vehicle 202)) are sent over the network 104 to the model training system 112 and used to 

train a prediction algorithm. For example, the collection of images and statistics can be used to 

train a supervised learning algorithm, which can comprise a random forest regressor, a support 

vector regressor, a simple neural network, a deep convolutional neural network, a recurrent 

neural network, a long-short-term memory (LSTM) neural network with linear or nonlinear 

kernels that are two dimensional or three dimensional, or any other supervised learning algorithm 

which is able to take a collection of data labeled with continuous values and adapt its architecture 

in terms of weights, structure or other characteristics to minimize the deviation between its 

predicted label on a novel stimulus and the actual label collected on that stimulus using the same 

method as was used on the set of stimuli used to train that network. The model is given data 

which comprises some subset of the pixel data from the video frames that the summary statistics 

were generated from. In one implementation, this subset includes the pixel data contained in a 

box (such as the box 221 shown in FIG. 2B) drawn to contain the boundaries of the person, 

cyclist, motorist and vehicle, or other road user, including their mode of conveyance. In some 

other implementations, it also includes the entire pixel data from the rest of the image. In one of 

those implementations, that pixel data is selected according to criteria such as the salience of 

those features in terms of contrast, lighting, presence of edges, or color. In an additional 

implementation, the features can include descriptive meta-data about the images such as the 

dimensions and location of the bounding box, the shape of the bounding box or the change in 

size or position of the bounding box from one frame to the next. 

[0036] In step 214, the prediction engine 114 uses the trained model from the model training 

system 112 to predict the actual, "real-world" or "live data" behavior of people on or near a road. 

In one embodiment, the prediction engine 114 receives "live data" that matches the format of the 

data used to train the trained model. For example, if the trained model was trained based on 

video data received from a camera on the vehicle 102, the "live data" that is input to the 

algorithm likewise is video data from the same or similar type camera. On the other hand, if the 

model was trained based on another type of sensor data received from another type of sensor on 

the vehicle 102, the "live data" that is input to the prediction engine 114 likewise is the other 

type of data from the same or similar sensor. 
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[0037] The trained model or algorithm makes a prediction of what a pedestrian or other 

person shown in the "live data" would do based on the summary statistics and/or training labels 

of one or more derived stimulus. The accuracy of the model is determined by having it make 

predictions of novel derived stimuli that were not part of the training images previously 

mentioned but which do have human ratings attached to them, such that the summary statistics 

on the novel images can be generated using the same method as was used to generate the 

summary statistics for the training data, but where the correlation between summary statistics 

and image data was not part of the model training process. The predictions produced by the 

trained model comprise a set of predictions of the state of mind of road users that can then be 

used to improve the performance of autonomous vehicles, robots, virtual agents, trucks, bicycles, 

or other systems that operate on roadways by allowing them to make judgments about the future 

behavior of road users based on their state of mind. 

[0038] FIG. 3 is a system diagram showing a sensor system associated with a vehicle, 

according to some embodiments of the present disclosure. FIG. 3 shows a vehicle 306 with 

arrows pointing to the locations of its sensors 300, a local processor and storage 302, and remote 

storage 304. 

[0039] Data is collected from cameras or other sensors 300 including solid state Lidar, 

rotating Lidar, medium range radar, or others mounted on the car in either a fixed or temporary 

capacity and oriented such that they capture images of the road ahead, behind, and/or to the side 

of the car. In some embodiments, the sensor data is recorded on a physical storage medium (not 

shown) such as a compact flash drive, hard drive, solid state drive or dedicated data logger. In 

some embodiments, the sensors 300 and storage media are managed by the processor 302. 

[0040] The sensor data can be transferred from the in-car data storage medium and processor 

302 to another storage medium 304 which could include cloud-based, desktop, or hosted server 

storage products. In some embodiments, the sensor data can be stored as video, video segments, 

or video frames. 

[0041] In some embodiments, data in the remote storage 304 also includes database tables 

associated with the sensor data. When sensor data is received, a row can be added to a database 

table that records information about the sensor data that was recorded, including where it was 

recorded, by whom, on what date, how long the segment is, where the physical files can be found 
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either on the internet or on local storage, what the resolution of the sensor data is, what type of 

sensor it was recorded on, the position of the sensor, and other characteristics. 

[0042] FIG. 4 shows a process of generating derived stimuli from raw camera or sensor data 

in the vehicle, according to some embodiments of the present disclosure. 

[0043] Referring to step 400, video or data frames are selected according to a method which 

selects either random or specific frames from video or sensor data segments. As described 

above, sensor data can include video segments or specific frames. These frames can either be 

contiguous or non-contiguous, and can be in the original order, in a permuted order, in reverse 

order, or in random order. Some of the frames can be repeated once or more than once. The 

frames are selected so that when human observers are later presented with reordered versions of 

the sequences of frames, they perceive either the actual motion of humans in the scene that was 

captured in the original video, or motion that is a product of the ordering of the frames but which 

diverges via reordering from the motion that was originally captured. The temporal information 

that the human observers looking at the sets of images or derived stimulus are able to use to 

answer questions about the sets of images may be therefore limited or expanded to include 

specific temporal cues that were or were not in the original sequence. 

[0044] Referring to step 402, some of the frames can be manipulated. The frames can be 

manipulated by adjusting pixel values. These manipulations can include blurring, the addition or 

one or more occluding bars, bands, or shapes, sharpening, the removal of color information, the 

manipulation of color information, the drawing of non-occluding or highlighting shapes on the 

image, other manipulations, or a combination of the manipulations listed here, or a combination 

of the manipulations listed here with other manipulations, or other manipulations of the pixels 

not listed combined with each other. The manipulations serve the purpose of highlighting, 

occluding or degrading portions of the image, so that when the images are shown to the human 

observers, they are directed to people or specific portions of the image when predicting what the 

people in the images will do. For example, using the highlighting described above, a certain 

pedestrian in a scene can be isolated such that a human observer's feedback can be more reliably 

associated with the pedestrian. 

[0045] Referring to step 404, frames can be recombined to form a derived stimulus. In some 

embodiments, if there is only one frame that frame comprises the derived stimulus. If there is 

more than one frame those frames may then be recombined. The recombination into a temporal 
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segment can involve the frames having the same display time and interval as in the original video 

clip or could involve faster, slower or variable display times. The timing of the recombination is 

chosen in order to shape the perceived temporal duration of the activities visible in the original 

video segment so the judgments the observers make will rely on temporal information that is or 

is not identical to that featured in the original image. 

[0046] FIG. 5 is a flowchart showing a process of collecting predictions and other 

information from human observers based on derived stimuli, according to some embodiments of 

the present disclosure. In step 500, human observers are given detailed instructions about how to 

answer questions about derived stimuli. In step 502, those observers are presented with derived 

stimuli and asked to answer questions about them. In step 504, the observers respond to the 

stimuli and those responses are recorded. In step 506, the recorded responses are aggregated and 

logged in a database. For example, the responses may be sent to and logged in the user response 

database 110 (FIG. 1). 

[0047] Referring to step 500, in one example, some number of human observers (two or 

more) are recruited to participate on one or several crowdsourcing websites, such as Amazon's 

Mechanical Turk or at a physical location provided with a display. The observers are given 

detailed written and pictorial instructions explaining the task that they are about to complete. 

These instructions give examples of situations that might be depicted in the derived stimuli, and 

the kinds of responses that would be appropriate for those situations. For example, if human 

observers are asked to judge the intention of a pedestrian to walk in front of a car, the 

instructions may be: "In this test, we want you to pretend you're driving a car. You'll see road 

scenes with cyclists highlighted, and you'll have to decide what they're planning to do. Try to 

answer as quickly as you can. If a box contains more than one cyclist, try to judge if any of them 

intends to ride into the path of your car. Some of the images might be small, or dark, but just do 

your best." 

[0048] Referring to step 502, the human observers may be shown a display which includes 

the derived stimulus. The display also includes a mechanism for making a judgment about the 

stimulus. The mechanism for making the judgment can be a continuous indicator such as a 

ribbon on which the observer could drag a control to a certain point. The mechanism can also be 

an ordinal measure such as a Likert scale where the observer can make a judgment about a 

degree of certainty of the judgment. The mechanism can also be a control that the human 
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observer drags with their mouse to draw a trajectory onscreen indicating a judgment. The 

mechanism can also be a text entry field where the observer types a description of their 

judgment. The judgment that the human observer makes is an evaluation of the state of mind of 

a road user depicted in the derived stimulus. The evaluation can be of the intention, awareness, 

personality, state of consciousness, level of tiredness, aggressiveness, enthusiasm, thoughtfulness 

or another characteristic of the internal mental state of the pictured road user. If the ratings 

collected are on an ordinal scale they can describe the characteristic using language of 

probability, such as "the other driver may be attentive" or "the other driver" is definitely 

attentive" or "the other driver is definitely not attentive". The ratings of large numbers of human 

observers are collected. Summary statistics are generated based on the responses of all of the 

observers who looked at an image. Individual variability in responses to a given stimulus can be 

characterized in the information given by the observers to the learning algorithm. The summary 

statistics might include unweighted information from all observers, or might exclude observers 

based on extrinsic or intrinsic criteria such as the time it took an observer to respond, the 

geographical location of an observer, the observer's self-reported driving experience, or the 

observer's reliability in making ratings of a set of other images. 

[0049] Referring to step 504, the explicit response of the observer is recorded as well as 

implicit data. The implicit data can include how long the subject took to respond, if they 

hesitated in their motions, if they deleted keystrokes, if they moved the mouse anywhere other 

than the location corresponding to the response they eventually chose, where their eyes moved, 

or other implicit measures. 

[0050] Referring to step 506, the responses are aggregated and recorded in a data structure, 

such as the user response database 110 (FIG. 1). This data structure is then sent as a text field to 

a networked computer system running database software and logged in a database. 

[0051] FIG. 6 shows a data structure (e.g., table) associated with tracking video frame data 

according to some embodiments of the present disclosure. Column 600 shows an example of a 

unique identifier for each human observer who rated an image. Column 602 shows a unique 

identifier for a given derived stimulus. Column 604 shows an example of a response from an 

observer recorded in the database. Column 606 shows an example of additional information

in this case response time — recorded by the database. 
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[0052] In reference to column 600, each observer who is shown the stimuli is given a unique 

identifier so that information about their response may be analyzed in the context of their 

responses to other images. 

[0053] In reference to column 602, each derived stimulus that is rated by a human observer is 

listed with a filename and path that uniquely identifies that derived stimulus, and also indicates 

the original video frames from which that derived stimulus was generated. 

[0054] In reference to column 604, for each stimulus rated by each human observer, a 

response is recorded that could be a continuous, discrete, or ordinal value. This value may refer 

to the probability of the pictured human road user has a given state of mind — e.g. that a 

pedestrian is likely to cross the street or that an oncoming vehicle is unlikely to be willing to 

yield to the vehicle containing the sensor if the vehicle containing the sensor needs to turn. In 

some embodiments, a higher ordinal value (e.g., the ordinal 4 as shown in FIG. 6) indicates that a 

human observer believes that there is a higher probability that the pictured human road user has a 

given state of mind or will perform a particular action. On the other hand, a lower ordinal value 

(e.g., the ordinal 1 as shown in FIG. 6) indicates that the human observer believes that there is a 

lower probability that the pictured human road user has the state of mind or will perform the 

particular action. On the other hand, in some embodiments, a lower ordinal value can indicate a 

higher probability of an action, and a higher ordinal value can indicate a lower probability of an 

action. 

[0055] In reference to column 606, an amount of time associated with a subject responding 

to the derived stimulus is also recorded. In some embodiments, this time is associated with the 

overall reliability of the human observer's rating. For example, a response associated with a 

lower response time may be weighted higher and a response associated with a slower response 

time may be weighted lower. 

[0056] FIG. 7 is a flowchart showing a process for producing summary statistics of a video 

frame or derived stimulus according to some embodiments of the present disclosure. In step 700, 

per-image results are extracted from the database which stores responses from a human observer. 

In step 702, summary statistics are calculated using those per-image results. In step 704, records 

of the summary statistics attached to frames from the raw car data (not the derived stimuli) are 

recorded in a separate table. 
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[0057] Records of all of the responses by human observers on a given task for a given frame 

are extracted from the database in step 700. In one example, all of the responses of a given type 

are aggregated into a single data structure. 

[0058] This data structure is queried to produce summary statistics in step 702. These 

summary statistics could include measurements of the central tendency of the distribution of 

scores like the mean, median, or mode. They could include measurements of the heterogeneity 

of the scores like variance, standard deviation, skew, kurtosis, heteroskedasticity, multimodality, 

or uniformness. They could also include summary statistics like those above calculated from the 

implicit measurements of the responses listed above. 

[0059] The calculated summary statistics are recorded in a database table in step 704 

attached to a unique identifier which links them to the video frame or sensor data frame 

associated with the responses from which they were calculated. 

[0060] FIG. 8 is a flowchart showing a process of training a learning algorithm using 

summary statistics, according to some embodiments of the present disclosure. For example, in 

one embodiment, the process may train an algorithm used in the model training system 112 in 

FIG. 1. In step 800, summary statistics linked to a given video or sensor frame are extracted 

from the database 110 in FIG. 1. Subsequently, in step 802, the video or sensor frame may be 

collated with the statistics label for the frame. The collated frame is provided to the learning 

algorithm in the model training system 112 in step 804, and this process yields a final learning 

algorithm in step 806. 

[0061] In some embodiments, between one and three partitions are generated from the 

database records in step 800. These partitions each comprise a list of images in the set of images 

that have been manipulated to create derived stimuli and rated by human observers. At least one 

of these partitions is made to comprise a set of training data. An additional partition may be 

created to use as a set of validation data, a second list of images in the set of images that have 

been manipulated to create derived stimuli and rated by human images, but where the second 

validation set is not shown to the model in the learning phase, but is instead preserved to be used 

later for evaluation. 

[0062] The list of images in the training data partition is collated with some or all of the 

summary statistics that have been generated from the human observer responses to those images 
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and stored in the database in step 802, such that the summary statistics are associated with the 

appropriate image in the list which comprises the training partition. 

[0063] Each combination of image and summary statistics comprises a single training sample 

for the learning algorithm in step 804. The algorithm may be any type of supervised learning 

algorithm capable of predicting a continuous label for a two or three dimensional input, 

including but not limited to a random forest regressor, a support vector regressor, a simple neural 

network, a deep convolutional neural network, a recurrent neural network, a long-short-term 

memory (LSTM) neural network with linear or nonlinear kernels that are two dimensional or 

three dimensional. 

[0064] The learning algorithm is optimized by a process of progressively adjusting the 

parameters of that algorithm in response to the characteristics of the images and summary 

statistics given to it in the training phase to minimize the error in its predictions of the summary 

statistics for the training images in step 804. In one embodiment of the model training system 

112, the algorithm can be a deep neural network. In this embodiment the parameters are the 

weights attached to the connections between the artificial neurons comprising the network. Pixel 

data from an image in a training set collated with human observer summary statistics in step 802 

can serve as an input to the network. This input can be transformed according to a mathematical 

function by each of the artificial neurons, and then the transformed information can be 

transmitted from that artificial neuron to other artificial neurons in the neural network. The 

transmission between the first artificial neuron and the subsequent neurons can be modified by 

the weight parameters discussed above. In this embodiment, the neural network can be 

organized hierarchically such that the value of each input pixel can be transformed by 

independent layers (e.g., 10 to 20 layers) of artificial neurons, where the inputs for neurons at a 

given layer come from the previous layer, and all of the outputs for a neuron (and their 

associated weight parameters) go to the subsequent layer. At the end of the sequence of layers, 

in this embodiment, the network can produce numbers that are intended to match the human 

summary statistics given at the input. The difference between the numbers that the network 

output and the human summary statistics provided at the input comprises an error signal. An 

algorithm (e.g., back-propagation) can be used to assign a small portion of the responsibility for 

the error to each of the weight parameters in the network. The weight parameters can then be 

adjusted such that their estimated contribution to the overall error is reduced. This process can 
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be repeated for each image (or for each combination of pixel data and human observer summary 

statistics) in the training set collected via step 802. At the end of this process the model is 

"trained", which in some embodiments, means that the difference between the summary statistics 

output by the neural network and the summary statistics calculated from the responses of the 

human observers in step 506 is minimized. 

[0065] FIG 9. is a flowchart showing a process of predicting the state of mind of road users 

using a trained learning algorithm, according to some embodiments of the present disclosure. In 

step 900, the training algorithm receives a "real world" or "live data" video or sensor frame. 

Then in step 902, the trained algorithm analyzes the frame, thus enabling the algorithm in step 

904 to output a prediction of summary statistics on the frame. 

[0066] The "real world" or "live data" video or other sensor frames from a car-mounted 

sensor are delivered to the trained learning algorithm in step 900. These frames have the same 

resolution, color depth and file format as the frames used to train the algorithm. These frames 

are delivered as individual frames or as sequences according to the format used to train the 

original algorithm. 

[0067] Each of these frames is analyzed by being passed through the trained model in step 

902. In one embodiment, the data from the frame that was passed through the model would 

comprise the pixel data from a camera. This data would be transformed by an artificial neural 

network that had been trained according to step 804. At the final stage of the processing in the 

artificial network, it would produce an output. This output is the model output in step 904. 

[0068] The model outputs a number or set of numbers that comprise the predicted summary 

statistics for the "real world" or "live data" image in step 904. The predicted summary statistics 

are the model's best estimation of what the summary statistics would be on the image if the 

image had human annotations collected. The prediction is generated automatically by passing 

the sensor data through the model, where the information is transformed by the internal 

mechanisms of the model according to the parameters that were set in the training process shown 

in step 804. Because these summary statistics characterize the distribution of human responses 

that predict the state of mind of a road user pictured in the stimulus, the predicted statistics are 

therefore a prediction of the aggregate judgment of human observers of the state of mind of the 

pictured road user and thus an indirect prediction of the actual state of mind of the road user. 
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[0069] FIG. 10 is a diagram showing an example of an application of a context user 

prediction process in an automobile context, according to some embodiments of the present 

disclosure. In this example intention 1006 1018 means that the road user 1002 1014 has the goal 

of moving into the path of the vehicle 1000 before the vehicle 1000 (on which the system is 

mounted) reaches their position. Awareness 1004 1016 in this example means that the road user 

1002 1014 understands that the vehicle on which the system is mounted 1000 is present in their 

vicinity. In this example, when cyclist 1002 rides into the field of view of a camera mounted on 

vehicle 1000, the pixel data of the camera image of the cyclist is fed to a trained algorithm as 

described above in step 900. The trained algorithm analyzes the image as described above in 

step 902. The trained algorithm would predict summary statistics as in step 904. These 

summary statistics are an estimate of what the summary statistics would be for a collection of 

human observers who were shown a derived stimulus of the camera data as in step 504. The 

estimates summary statistics are therefore the system's best answer to the question "does this 

cyclist intend to enter the path of the vehicle." The vehicle is therefore able to make a guess 1006 

about the intention of the cyclist that is closely matched to the guess that a human driver would 

make in that same situation. In this example, the intention of the cyclist 1006 is relatively high, 

as indicated by the number of horizontal bars in the display. The system installed on an 

automobile 1000 also makes predictions about the awareness 1004 of cyclists of the vehicle 

1000, by the same method described for intention. It also makes predictions about the 

willingness of an automobile 1008 to yield 1010 or its desire to turn across the system-containing 

vehicle's path 1012 by the same method described above. In the case of the automobile the 

questions that human subjects answered that would be predicted by the algorithm are "would the 

vehicle be willing to yield" 1010 and "does the vehicle wish to turn across your path" 1012. It 

also makes predictions about the desire of pedestrians 1014 to cross in front of the vehicle 1018, 

and whether those pedestrians are aware of the vehicle 1016, by the same method described 

above. 

[0070] The models described above can be implemented as a real-time module that makes 

predictions of road user behavior based on input from cameras or other sensors installed on a car 

1000. In the case of an autonomous car, these predictions can be used to make inferences about 

the intent of road users such as cyclists 1002, other motorists 1008, and pedestrians 1014 to cross 

into the path of the car, as well as whether the road users are aware of the car and its future path. 
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They can also be used to predict whether other road users would be surprised, welcoming, or 

aggressively unwelcoming if the car were to engage in maneuvers which would take it into the 

path of another road user (e.g., would an oncoming car yield if the car implementing the systems 

and methods described herein were to turn left). 

[0071] The subject matter described herein can be implemented in digital electronic circuitry, 

or in computer software, firmware, or hardware, including the structural means disclosed in this 

specification and structural equivalents thereof, or in combinations of them. The subject matter 

described herein can be implemented as one or more computer program products, such as one or 

more computer programs tangibly embodied in an information carrier (e.g., in a machine 

readable storage device) or in a propagated signal, for execution by, or to control the operation 

of, data processing apparatus (e.g., a programmable processor, a computer, or multiple 

computers). A computer program (also known as a program, software, software application, or 

code) can be written in any form of programming language, including compiled or interpreted 

languages, and it can be deployed in any form, including as a stand-alone program or as a 

module, component, subroutine, or other unit suitable for use in a computing environment. A 

computer program does not necessarily correspond to a file. A program can be stored in a portion 

of a file that holds other programs or data, in a single file dedicated to the program in question, 

or in multiple coordinated files (e.g., files that store one or more modules, sub programs, or 

portions of code). A computer program can be deployed to be executed on one computer or on 

multiple computers at one site or distributed across multiple sites and interconnected by a 

communication network. 

[0072] The processes and logic flows described in this specification, including the method 

steps of the subject matter described herein, can be performed by one or more programmable 

processors executing one or more computer programs to perform functions of the subject matter 

described herein by operating on input data and generating output. The processes and logic flows 

can also be performed by, and apparatus of the subject matter described herein can be 

implemented as, special purpose logic circuitry, e.g., an FPGA (field programmable gate array) 

or an ASIC (application specific integrated circuit). 

[0073] Processors suitable for the execution of a computer program include, by way of 

example, both general and special purpose microprocessors, and any one or more processor of 

any kind of digital computer. Generally, a processor will receive instructions and data from a 
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read only memory or a random access memory or both. The essential elements of a computer are 

a processor for executing instructions and one or more memory devices for storing instructions 

and data. Generally, a computer will also include, or be operatively coupled to receive data from 

or transfer data to, or both, one or more mass storage devices for storing data, e.g., magnetic, 

magneto optical disks, or optical disks. Information carriers suitable for embodying computer 

program instructions and data include all forms of nonvolatile memory, including by way of 

example semiconductor memory devices, (e.g., EPROM, EEPROM, and flash memory devices); 

magnetic disks, (e.g., internal hard disks or removable disks); magneto optical disks; and optical 

disks (e.g., CD and DVD disks). The processor and the memory can be supplemented by, or 

incorporated in, special purpose logic circuitry. 

[0074] To provide for interaction with a user, the subject matter described herein can be 

implemented on a computer having a display device, e.g., a CRT (cathode ray tube) or LCD 

(liquid crystal display) monitor, for displaying information to the user and a keyboard and a 

pointing device, (e.g., a mouse or a trackball), by which the user can provide input to the 

computer. Other kinds of devices can be used to provide for interaction with a user as well. For 

example, feedback provided to the user can be any form of sensory feedback, (e.g., visual 

feedback, auditory feedback, or tactile feedback), and input from the user can be received in any 

form, including acoustic, speech, or tactile input. 

[0075] The subject matter described herein can be implemented in a computing system that 

includes a back end component (e.g., a data server), a middleware component (e.g., an 

application server), or a front end component (e.g., a client computer having a graphical user 

interface or a web browser through which a user can interact with an implementation of the 

subject matter described herein), or any combination of such back end, middleware, and front 

end components. The components of the system can be interconnected by any form or medium 

of digital data communication, e.g., a communication network. Examples of communication 

networks include a local area network ("LAN") and a wide area network ("WAN"), e.g., the 

Internet. 

[0076] It is to be understood that the disclosed subject matter is not limited in its application 

to the details of construction and to the arrangements of the components set forth in the 

following description or illustrated in the drawings. The disclosed subject matter is capable of 

other embodiments and of being practiced and carried out in various ways. Also, it is to be 
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understood that the phraseology and terminology employed herein are for the purpose of 

description and should not be regarded as limiting. 

[0077] As such, those skilled in the art will appreciate that the conception, upon which this 

disclosure is based, may readily be utilized as a basis for the designing of other structures, 

methods, and systems for carrying out the several purposes of the disclosed subject matter. It is 

important, therefore, that the claims be regarded as including such equivalent constructions 

insofar as they do not depart from the spirit and scope of the disclosed subject matter. 

[0078] Although the disclosed subject matter has been described and illustrated in the 

foregoing exemplary embodiments, it is understood that the present disclosure has been made 

only by way of example, and that numerous changes in the details of implementation of the 

disclosed subject matter may be made without departing from the spirit and scope of the 

disclosed subject matter, which is limited only by the claims which follow. 
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extracted from DB 

Video frame or sensor frame is 
collated with statistics label 

• 

Learning algorithm is optimized so its 
output predictions match labels as 

closely as possible 

FIG. 8 



900 

902 

904 

Live video frame or sensor frame 
is delivered to the trained learning 

algorithm 

• 

The trained algorithm analyzes 
the frame 

• 

The trained algorithm predicts 
summary statistics on the frame 

FIG. 9 
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MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00 

* If the difference in column 1 is less than zero, enter "0" in column 2. 
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FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 
"" If the "Highest Number Previously Paid For" IN THIS SPACE is less than 

""" If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter 
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TOTAL 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, VirgLnia 22313-1450 
www.uspto.gov 

APPLICATION 
NUMBER 

FILING or 
371(c) DATE 

GRP ART 
UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

15/830,549 12/04/2017 

23483 
WILMERHALE/BOSTON 
60 STATE STREET 
BOSTON, MA 02109 

1629 800 2210871.00123US2 20 2 
CONFIRMATION NO. 8998 

FILING RECEIPT 

Date Mailed: 12/22/2017 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

Inventor(s) 
Sam ANTHONY, Cambridge, MA; 
Sid MISRA, Cambridge, MA; 
Avery FALLER, Cambridge, MA; 

Applicant(s) 
Perceptive Automata, Cambridge, MA; 

Power of Attorney: None 

Domestic Priority data as claimed by applicant 
This appin claims benefit of 62/528,771 07/05/2017 

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 

Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: Yes 

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 
appropriate. 

If Required, Foreign Filing License Granted: 12/18/2017 
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The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 15/830,549 

Projected Publication Date: 01/10/2019 

Non-Publication Request: No 

Early Publication Request: No 
** SMALL ENTITY ** 
Title 

SYSTEM AND METHOD OF PREDICTING HUMAN INTERACTION WITH VEHICLES 

Preliminary Class 

514 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258). 
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LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

GRANTED 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

SelectUSA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+1-202-482-6800. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

PO. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

15/830,549 

23483 
WILMERHALE/BOSTON 
60 STATE STREET 
BOSTON, MA 02109 

12/04/2017 Sam ANTHONY 2210871.00123US2 
CONFIRMATION NO. 8998 

INFORMAL NOTICE 

INFORMATIONAL NOTICE TO APPLICANT 

Date Mailed: 12/22/2017 

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for 
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's 
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute 
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the 
expiration of the time period set in the "Notice of Allowability" to avoid abandonment. See 37 CFR 1.53(f). 

The item(s) indicated below are also required and should be submitted with any reply to this notice to avoid 
further processing delays. 

• A properly executed inventor's oath or declaration has not been received for the following inventor(s): 
Sam ANTHONY 
Sid MISRA 
Avery FALLER 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 

/lvongxay/ 
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PTO/AIA/01 (06-12) 
Approved for use through 01/31/2014. OMB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

Title of 
Invention SYSTEM AND METHOD OF PREDICTING HUMAN INTERACTION WITH VEHICLES 

As the below named inventor, I hereby declare that: 

This declaration The attached application, or 
is directed to: 

x United States application or PCT international application number  15/830,549

filed on 12/04/2017 

The above-identified application was made or authorized to be made by me. 

I believe that I am the original inventor or an original joint inventor of a claimed invention in the application. 

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 
by fine or imprisonment of not more than five (5) years, or both. 

WARNING: 

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO 
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO, 
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the 
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the 
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a 
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is 
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms 
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Inventor: 

Signature: 

Sam ANTHONY Date (Optional) : 

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or 
must have been previously filed. Use an additional PTO/AIA/01 form for each additional inventor. 

ActiveUS 166045241v.1 



PTO/AIA/01 (06-12) 
Approved for use through 01/31/2014. OMB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

Title of 
Invention SYSTEM AND METHOD OF PREDICTING HUMAN INTERACTION WITH VEHICLES 

As the below named inventor, I hereby declare that: 

This declaration The attached application, or 
is directed to: 

x United States application or PCT international application number  15/830,549

filed on 12/04/2017 

The above-identified application was made or authorized to be made by me. 

I believe that I am the original inventor or an original joint inventor of a claimed invention in the application. 

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 
by fine or imprisonment of not more than five (5) years, or both. 

WARNING: 

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO 
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO, 
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the 
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the 
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a 
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is 
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms 
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Inventor: 

Signature: 

Sid MISRA Date (Optional) : 

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or 
must have been previously filed. Use an additional PTO/AIA/01 form for each additional inventor. 
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PTO/AIA/01 (06-12) 
Approved for use through 01/31/2014. OMB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

Title of 
Invention SYSTEM AND METHOD OF PREDICTING HUMAN INTERACTION WITH VEHICLES 

As the below named inventor, I hereby declare that: 

This declaration The attached application, or 
is directed to: 

x United States application or PCT international application number  15/830,549

filed on 12/04/2017 

The above-identified application was made or authorized to be made by me. 

I believe that I am the original inventor or an original joint inventor of a claimed invention in the application. 

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 
by fine or imprisonment of not more than five (5) years, or both. 

WARNING: 

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO 
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO, 
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the 
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the 
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a 
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is 
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms 
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Inventor: 

Signature: 

Avery FALLER 

2\1103- ct-4, 
Date (Optional) : 

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or 
must have been previously filed. Use an additional PTO/AIA/01 form for each additional inventor. 
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Electronic Acknowledgement Receipt 

EFS ID: 32501880 

Application Number: 15830549 

International Application Number: 

Confirmation Number: 8998 

Title of Invention : 
SYSTEM AND METHOD OF PREDICTING HUMAN INTERACTION WITH 
VEHICLES 

First Named Inventor/Applicant Name: Sam ANTHONY 

Customer Number: 23483 

Filer: Deric X. Geng/James Coughlan 

Filer Authorized By: Deric X. Geng 

Attorney Docket Number: 2210871.00123US2 

Receipt Date: 01-MAY-2018 

Filing Date: 04-DEC-2017 

Time Stamp: 15:56:51 

Application Type: Utility under 35 USC 111(a) 

Payment information: 

Submitted with Payment no 

File Listing: 

Document 
Number 

Document Description File Name 
File Size(Bytes)/ 
Message Digest 

Multi 
Part /.zip 

Pages 
(if appl.) 

1 Oath or Declaration filed Executed-Declarations.pdf 

193629 

no 3 
da6299933d663f904e32c46546595c1 6136 

b6lfc 

Warnings: 



Information: 

Total Files Size (in bytes): 193629 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 



Doc Code: PA.. 
Document Description: Power of Attorney 

PTO/AIA/82A (07-13) 
Approved for use through 01/31/2018. OMB 0651-0035 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE 
REGISTERED PRACTITIONERS 

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the 
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of 
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is 
directed, the Power of Attorney will not be recognized in the application. 

Application Number 15/830,549 

Filing Date December 4, 2017 

First Named Inventor Sam ANTHONY 

Title 
SYSTEM AND METHOD OF PREDICTING HUMAN INTERACTION WITH VEHICLES 

Art Unit 2667 

Examiner Name M. C. Bella 

Attorney Docket Number 2210871.00123US2 

SIGNATURE of Applicant or Patent Practitioner 

Signature /Yvonne Lee/ Date (Optional) 

Name 
Yvonne Lee 

Registration 
Number 72,162 

Title (if Applicant is a 
juristic entity) 

Applicant Name (if Applicant is a juristic entity) 

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If 
use multiple forms. more than one applicant, 

*Total of 1 forms are submitted. 

ActiveUS 167540944v.1 



Doc Code: PA.. 
Document Description: Power of Attorney 

PTO/AIA/82B (07-13) 
Approved for use through 11/30/2014. OMB 0651-0051 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number 

POWER OF ATTORNEY BY APPLICANT 

I hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter 
or the boxes below. 

Application Number Filing Date 

(Note: The boxes above may be left blank if information is provided on form PTO/AIA/82A.) 

X I hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), 
and to transact all business in the United States Patent and Trademark Office connected therewith for the application 
referenced in the attached transmittal letter (form PTO/AIA/82A) or identified above: 

OR 
23483 

I hereby appoint Practitioner(s) named in the attached list (form PTO/AIA/82C) as my/our attorney(s) or agent(s), and to transact 
business in the United States Patent Trademark Office therewith for the in the all and connected patent application referenced 

attached transmittal letter (form PTO/AIA/82A) or identified above. (Note: Complete form PTO/AIA/82C.) 

Please 
letter 

recognize or change the correspondence address for the application identified in the attached transmittal 
or the boxes above to: 

The address associated with the above-mentioned Customer Number 

OR 

X The address associated with Customer Number: 24395 

OR 

Firm 
Individual 

or 
Name 

Address 

City I State I I Zip
Country 

Telephone I Email

I am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box): 

Perceptive Automata 

Inventor or Joint Inventor (title not required below) 

Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below) 

x Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer's title if applicant is a juristic entity) 

❑ Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was granted in 
the application or is concurrently being filed with this document) (provide signer's title if applicant is a juristic entity) 

SIGNATURE of Applicant for Patent 
The undersigned (whose title is supplied below) is authorized to act on behalf of the applicant (e.g., where the applicant is a juristic entity). 

Signature 
(),,:a;

. 
_______ 

_„„---;
Date (Optional) 

Name <shitij isra 
Title President 
NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and 
certifications. If more than one applicant, use multiple forms. 

Total of 1 forms are submitted. 
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Electronic Acknowledgement Receipt 

EFS ID: 32920188 

Application Number: 15830549 

International Application Number: 

Confirmation Number: 8998 

Title of Invention : 
SYSTEM AND METHOD OF PREDICTING HUMAN INTERACTION WITH 
VEHICLES 

First Named Inventor/Applicant Name: Sam ANTHONY 

Customer Number: 23483 

Filer: Yvonne Shao-I Lee/Gerri Bellavia 

Filer Authorized By: Yvonne Shao-I Lee 

Attorney Docket Number: 2210871.00123US2 

Receipt Date: 18-JUN-2018 

Filing Date: 04-DEC-2017 

Time Stamp: 11:29:44 

Application Type: Utility under 35 USC 111(a) 

Payment information: 

Submitted with Payment no 

File Listing: 

Document 
Number 

Document Description File Name 
File Size(Bytes)/ 
Message Digest 

Multi 
Part /.zip 

Pages 
(if appl.) 

1 Power of Attorney 123US2_POA.PDF 

167475 

no 2 
88cd116e7693fl702cd99d3e5f43ad815ad 
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Warnings: 



Information: 

Total Files Size (in bytes): 167475 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

PO. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

15/830,549 

23483 
WILMERHALE/BOSTON 
60 STATE STREET 
BOSTON, MA 02109 

12/04/2017 Sam ANTHONY 2210871.00123US2 

CONFIRMATION NO. 8998 
POA ACCEPTANCE LETTER 

C000000 00423563 

Date Mailed: 06/21/2018 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 06/18/2018. 

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the 
above address as provided by 37 CFR 1.33. 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 
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Doc Code: PA.. 
Document Description: Power of Attorney 

PTO/AIA/82A (07-13) 
Approved for use through 01/31/2018. OMB 0651-0035 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE 
REGISTERED PRACTITIONERS 

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the 
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of 
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is 
directed, the Power of Attorney will not be recognized in the application. 

Application Number 15/830,549 

Filing Date December 4, 2017 

First Named Inventor Sam Anthony 

Title System and Method of Predicting Human Interaction with Vehicles 

Art Unit Unknown 

Examiner Name Unknown 
Attorney Docket Number 35447-42090/US 

SIGNATURE of Applicant or Patent Practitioner 

Signature /Rajendra B. Panwar/ Date (Optional) December 14, 2018 

Name Rajendra B. Panwar Registration 
Number 

63,165 

Title (if Applicant is a 
juristic entity) 

Attorney for Applicant 

Applicant Name (if Applicant is a juristic entity) Perceptive Automata, Inc. 
NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If 

one applicant, use multiple forms. more than 

✓ *Total of 1 forms are submitted. 

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by 
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require 
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 



Doc Code: PA.. 
Document Description: Power of Attorney PTO/AIA/82B (07-13) 

Approved for use through 01/31/2018. OMB 0651-0035 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number 

POWER OF ATTORNEY BY APPLICANT 

I hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or 
the boxes below. 

Application Number Filing Date 

(Note: The boxes above may be left blank if information is provided on form PTO/AIA/82A.) 

•1 I hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and 
to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in 
the attached transmittal letter (form PTO/AIA/82A) or identified above: 

OR 
00758 

❑ I hereby appoint Practitioner(s) named in the attached list (form PTO/A A/82C) as my/our attorney(s) or agent(s), and to transact 
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the 
attached transmittal letter (form PTO/AIA/82A) or identified above. (Note: Complete form PTO/AIA/82C.) 

Please 
letter 

Nt 

recognize or change the correspondence address for the application identified in the attached transmittal 
or the boxes above to: 

The address associated with the above-mentioned Customer Number 

OR 

❑ The address associated with Customer Number: 

OR 

❑ Firm or 
Individual Name 

Address 

City I State I I Zip I 
Country 

Telephone I Email I 

I am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box): 

PERCEPTIVE AUTOMATA, INC. 
❑ 

❑ 

i 

❑ 

Inventor or Joint Inventor (title not required below) 

Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below) 

Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer's title if applicant is a juristic entity) 

Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was granted in the 
application or is concurrently being filed with this document) (provide signer's title if applicant is a juristic entity) 

SIGNATURE of Applicant for Patent 

The undersigned (whortti tpplied below) is authorized to act on behalf of the applicant (e.g., where the applicant is a juristic entity). 

Signature .----4 • • I Date (Optional) I 

Name Kshitij "Sid" Misra 

Title Chief Executive Officer 
NOTE: Signature - Th's form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements 
and certifications. If more than one applicant, use multiple forms. 

Total of 1 forms are submitted. 
This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by the public which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount 
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner 
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 



Electronic Acknowledgement Receipt 

EFS ID: 34594786 

Application Number: 15830549 

International Application Number: 

Confirmation Number: 8998 

Title of Invention : 
SYSTEM AND METHOD OF PREDICTING HUMAN INTERACTION WITH 
VEHICLES 

First Named Inventor/Applicant Name: Sam ANTHONY 

Customer Number: 23483 

Filer: Rajendra Bhagwatisingh Panwar 

Filer Authorized By: 

Attorney Docket Number: 2210871.00123US2 

Receipt Date: 14-DEC-2018 

Filing Date: 04-DEC-2017 

Time Stamp: 20:45:07 

Application Type: Utility under 35 USC 111(a) 

Payment information: 

Submitted with Payment no 

File Listing: 

Document 
Number 

Document Description File Name 
File Size(Bytes)/ 
Message Digest 

Multi 
Part /.zip 

Pages 
(if appl.) 

1 Power of Attorney 42090_Power_of_Attorney.pdf 

716915 

no 2 
24cdfec140adc5b7eb8aedEdcd28c54682a9 

ae30 

Warnings: 



Information: 

Total Files Size (in bytes): 716915 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 



UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

PO. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

15/830,549 

23483 
WILMERHALE/BOSTON 
60 STATE STREET 
BOSTON, MA 02109 

12/04/2017 Sam ANTHONY 2210871.00123US2 
CONFIRMATION NO. 8998 

MISCELLANEOUS NOTICE 

Date Mailed: 12/19/2018 

A communication which cannot be delivered in electronic form has been mailed to the applicant. 
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Doc Code: N572 
AM. 

UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

APPLICATION NUMBER FILING DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

15/830,549 

23483 
WILMERHALE/BOSTON 
60 STATE STREET 
BOSTON, MA 02109 

Cc: FENWICK & WEST LLP 
SILICON VALLEY CENTER 
801 CALIFORNIA STREET 
MOUNTAIN VIEW, CA 94041 

12/04/2017 Sam ANTHONY 

1111111111111111 

2210871.00123US2 

CONFIRMATION NO. 8998 

11111111111111 1111111111 
/ "OC000000104554336* 

1111111111111111111111111 1111111111 

Date Mailed: 12/19/2018 

DENIAL OF REQUEST FOR POWER OF ATTORNEY 

The request for Power of Attorney filed 12/14/2018 is acknowledged. However, the request cannot be 
granted at this time for the reason stated below. 

❑ The Power of Attorney you provided did not comply with the new Power of Attorney rules that became 
effective on June 25, 2004. See 37 CFR 1.32. 

❑ The revocation is not signed by the applicant, the assignee of the entire interest, or one particular 
principal attorney having the authority to revoke. 

❑ The Power of Attorney is from an assignee and the Certificate required by 37 CFR 3.73 has not been 
received. 

❑ The person signing for the assignee has omitted their empowerment to sign on behalf of the assignee. 

❑ The inventor(s) is without authority to appoint attorneys since the assignee has intervened as provided 
by 37 CFR 3.71. 

❑ The signature(s) of , co-inventors in this application, has been omitted. The Power of Attorney will be 
entered upon receipt of confirmation signed by said co-inventor(s). 

❑ The person(s) appointed in the Power of Attorney is not registered to practice before the U.S. Patent and 
Trademark Office. 

❑ Only one Customer Number can be designated for the Power of Attorney in an application. The 
Customer Number that was captured is the first Customer Number provided on the Power of Attorney 
document. 



Doc Code: N572 
.O5°' 

UNITED STATES PATENT AND TRADEMARK OFFICE 

„05c. 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

CI A request under 37 CFR 1.48 to add an inventor was granted in this application, however, no power of 
attorney consistent with the power of attorney granted by the originally named inventive entity has been 
received. Thus, the addition of the inventor has resulted in the loss of power of attorney in the 
application. See 37 CFR 1.32(e)., 

Cid The power of attorney has not been accepted because the party who is giving power of attorney has not 
been identified. Power of attorney may only be signed by the applicant for patent (37 CFR 1.42) or the 
patent owner. A patent owner who was not the applicant must appoint any power of attorney in 
compliance with 37 CFR 3.71 and 3.73. See 37 CFR 1.32(b)(4). 

CI The power of attorney from the inventors has not been accepted because it is a copy from a prior 
national application for which benefit is claimed and the continuing application names an inventor who 
was not named as an inventor in the prior application. 

CI The power of attorney from the inventors has not been accepted because the power of attorney must be 
signed by the applicant for patent. See 37 CFR 1.32(b)(4). 

rgi Any request to correct or update the name of the applicant must include an application data sheet (ADS) 
in compliance with 37 CFR 1.76 specifying the correct or updated name of the applicant in the applicant 
information section. Any request to change the applicant after an original applicant has been specified 
under 37 CFR 1.46(b) must include a new ADS in compliance with 37 CFR 1.76 specifying the applicant 
in the applicant information section and comply with 37 CFR 3.71 and 3.73. See 37 CFR 1.46(c). 

Any inquiries regarding this notice should be directed to the Application Assistance Unit at 571-272-4200. 

Application Assistance Unit 
571-272-4200 



UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

PO. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

15/830,549 

23483 
WILMERHALE/BOSTON 
60 STATE STREET 
BOSTON, MA 02109 

12/04/2017 Sam ANTHONY 2210871.00123US2 
CONFIRMATION NO. 8998 

PUBLICATION NOTICE 

Title:SYSTEM AND METHOD OF PREDICTING HUMAN INTERACTION WITH VEHICLES 

Publication No.US-2019-0012574-Al 
Publication Date:01/10/2019 

NOTICE OF PUBLICATION OF APPLICATION 

The above-identified application will be electronically published as a patent application publication pursuant to 37 
CFR 1.211, et seq. The patent application publication number and publication date are set forth above. 

The publication may be accessed through the USPTO's publically available Searchable Databases via the 
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/. 

The publication process established by the Office does not provide for mailing a copy of the publication to 
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set 
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's 
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800) 
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office, 
Public Records Division, Alexandria, VA 22313-1450 or via the Internet. 

In addition, information on the status of the application, including the mailing date of Office actions and 
the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through 
the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application 
Information and Retrieval (PAIR) system. The direct link to access this status information is currently 
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only 
be obtained by applicant using the private side of PAIR. 

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent 
Electronic Business Center at 1-866-217-9197. 

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 
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INFORMATION DISCLOSURE 
STATEMENT BYAPPLICANT 

(Not for submission under: 37 CFR 1.99) 

Application Number 15/830,549 
Filing Date December 4, 2017
First Named Inventor Sam ANTHONY 
. 
Applicant Perceptive Automata 
Art Unit 2664 
Confirmation Number 8998 
Examiner Name Charlotte M. Baker 

Sheet 
I 1 I of 3   Number AttorneyDocket 35447-42090/US 

U.S. PATENT DOCUMENTS 

Document No. 

Examiner 
Initials" 

Cite 
No.' 

Number — Kind Code' (if 
known) 

Publication Date 
MM-DD-YYYY 

Name of Patentee or 
Applicant of Cited Document 

Al US 2017/0270374 Al 09-21-2017 Ford Global Technologies, LLC 
A2 US 2017/0153639 Al 06-01-2017 MOBILEYE VISION TECHNOLOGIES LTD. 

A3 US 2015/0213555 Al 07-30-2015 HTI IP, LLC 

FOREIGN PATENT DOCUMENTS 

Foreign Patent Document 

Examiner 
Initials" 

Cite 
No.' 

Country Code3 — Number' 
Kind Code' (if known) 

Publication Date 
MM-DD-YYYY 

Name of Patentee or 
Applicant of Cited Document 

T6

B1 

OTHER REFERENCES - NON-PATENT LITERATURE DOCUMENTS 
Examiner 
Initials" 

Cite 
No.' 

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, magazine, 
journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or country where 

published 
T6

C1 
International Search Report and Written Opinion, PCT Application No. PCT/US2018/063459, 
February 7, 2019, 13 pages. 

C2 
GIRDHAR, R. and RAMANAN, D., "Attentional Pooling for Action Recognition," 31st Conference 
on Neural Information Processing Systems (NIPS 2017), 12 pages. 

C3
al. HE, K. et  "Mask R-CNN," Computer Vision and Pattern Recognition 1703.06870v3, January 

24, 2018, 12 pages. 

C4 
KARMARKAR, T., "Regional Proposal network (RPN)- Backbone of Faster R-CNN," August 18, 
2018, 6 pages, [Online][Retrieved January 5, 2019], Retrieved from the internet 
<URL:https://nnediunn.conn/@tanaykarnnarkar/region-proposal-network-rpn-bac>. 

C5 
KOTSERUBA, I., et al., "Joint Attention in Autonomous Driving (JADD),' Robotics 1609.04741v5, 
April 24, 2017, 10 pages. 

C6 
NEWELL, A., et al., "Stacked Hourglass Networks for Human Pose Estimation," Computer Vision 
and Pattern Recognition 1603.06937v2, July 26, 2016, 17 pages. 

EXAMINER SIGNATURE 
Examiner Signature 
Date Considered 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through 
a citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

'Applicant's unique citation designation number (option).' See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 'Enter office 
that issued the document, by the two-letter code (WIPO Standard ST.3). 4 For Japanese patent documents, the indication of the year of the reign of the 
Emperor must precede the serial number of the patent document. 

'Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 6 Applicant is to place a check mark 
here if English language translation is attached. 

1 



INFORMATION DISCLOSURE 
STATEMENT BYAPPLICANT 

(Not for submission under: 37 CFR 1.99) 

Application Number 15/830,549 

Filing Date December 4, 2017

First Named Inventor Sam ANTHONY 

Applicant Perceptive Automata 
Art Unit 2664 
Confirmation Number 8998 
Examiner Name Charlotte M. Baker 

Sheet 
I 2 I of 3 Attorney Docket Number 35447-42090/US 

OTHER REFERENCES - NON-PATENT LITERATURE DOCUMENTS 
Examiner 
Initials" 

Cite 
No.' 

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, magazine, 
journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or country where 

published 
T6

C7 REN, S. et al. "Faster R-CNN: Towards Real-Time Object Detection with Region Proposal 
Networks," Advances in Neural Information Processing Systems 28 (NIPS 2015), 9 pages. 

C8 
REN, S. et al. "Faster R-CNN: Towards Real-Time Object Detection with Region Proposal 
Networks," Computer Vision and Patteren Recognition 1506.01497v3, January 6, 2016, 14 pages. 

C9 
SANTORO, A. et al., "A neural approach to relational reasoning," June 6, 2017, 6 pages, 
[Online][Retrieved January 5, 2019], Retrieved from the internet 
<URL:https://deepnnind.conn/blog/neural-approach-relational-reasoningh. 

C10 
SANTORO, A. et al., "A simple neural network module for relational reasoning," Computation 
and Language 1706.01427, June 5, 2017, 16 pages. 

C11 
SCHNEEMANN, F., et al., "Context-based Detection of Pedestrian Crossing Intention for 
Autonomous Driving in Urban Environments," 2016 IEEE/RSJ International Conference on 
Intelligent Robots and Systems (IROS), October 2016, 6 pages. 

C12 
WATTERS, N., et al., " Visual Interaction Networks," Computer Vision and Pattern Recognition 
1706.01433v1, June 5, 2017, 14 pages. 

C13 
ZHAO, H., et al., "Pyramid Scheme Parsing Network," Computer Vision and Pattern Recognition 
1612.01105v2, April 27, 2017, 11 pages. 

EXAMINER SIGNATURE 
Examiner Signature 
Date Considered 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through 
a citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

'Applicant's unique citation designation number (option). 2 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 'Enter office 
that issued the document, by the two-letter code (WIPO Standard ST.3). 4 For Japanese patent documents, the indication of the year of the reign of the 
Emperor must precede the serial number of the patent document. 

'Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 6 Applicant is to place a check mark 
here if English language translation is attached. 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 

(Not for submission under 37 CFR 1.99) 

Application Number 15/830,549 

Filing Date D ecember 4, 2017

First Named Inventor Sam ANTHONY 

Applicant Perceptive Automata 
Art Unit 2664 
Confirmation Number 8998 
Examiner Name Charlotte M. Baker 

Sheet 
I 3 of I 3 Attorney Docket Number 35447-42090/US 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

IT That each item of information contained in the information disclosure statement was first cited in any communication 
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 
information disclosure statement. See 37 CFR 1.97(e)(1). 

OR 

IT That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification after 
making reasonable inquiry, no item of information contained in the information disclosure statement was known to any 
individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure statement. 
See 37 CFR 1.97(e)(2). 

❑ See attached certification statement. 

❑ The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

• A certification statement is not submitted herewith. 

SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see 
CFR 1.4(d) for the form of the signature. 

Signature / Rajendra B. Panwar/ Date (YYYY-MM-DD) April 3, 2019 
Name/Print Rajendra B. Panwar Registration Number 63,165 
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PATENT CO0PERATIONTREATY 

eNcketzn 
.Nq• 

From the INTERNATIONAL SEARCH€NG AUTHORITY 

To: RAjENDRA B. PANWAR 
FENWICK & WEST LLP 
801 CALIFORNIA STREET 
MOUNTA€N VIEW, CA 94041 

Applicant's or agent's file reference 

35447-420901W° 

pCrenwick.Swe 

NOTIFICATION OF TRANSMITTAL OF 
THE INTERNATIONAL SEARCH REPORT AND 

THE WRII € EN OPINION OF THE INTERNATIONAL 
SEARCHING AUTHORITY, OR THE DECLARAT€ON 

(FCT Rule 44.1) 

Date of mailing 
(Ileyfraoorkurar) 0? F EB 2019 

FOR FURTHER ACTION See paragraphs 1 and 4 below 

international application No, 

PCT/U52018/063459 

International filing date 
Ocip'ructrigil:wor) 30 November 2018 

Applicant 
PERCEPTIVE AUTOMATA, INC. 

IM The applicant is hereby notified that the international search report and the written (minion of the International searching 
Authority have been established and are transmitted herewith, 
Filing of  dm eats and statement ead€r Article 19: 
The applicant is entitled, if he so wishes, to amend the claims of the intetnat€anal application (see Rule 46): 
When? The time 1€rnit for filing such amendments is normally two months from the date of transmittal of the international 

search report. 
Hew? Directly to the International Bureau of WIPO preferably through eFCT or on paper to, 34 dentin des Colombettes 

1211 Geneva 20, Switzerland, Facsimile No.: +4€ 22 338 82 70 
Far more detailed instructions, see PCT Applicant 's Guide. Internationa€ Phase, paragraphs 9.004 9.0I 1. 

2 i The applicant is hereby notified that no international search report will be estab€ished and that the declaration under 
Article 17(2)(a) to that eileet and the written opinion of the. International Searching Authority are transmittal! herewith. 

With regard to any protest against payment °Ir(an) additional ties) under Role 40.2, the applicant is notified that; 
the protest together with the decision thereon has been transmitted to the International Bureau together with any 
request to forward the texts of both the protest and the decision thereon to the designated Of€ices. 
fen deCiNiOn has been made yet on the protest; the applicant will he notified as soon as a decision is made, 

Lj 

4, Reminders 
The applicant may submit comments on an informal basis an tire written opinion of the inter-national Searching Authority 
to the International Bureau. These comments wi€l be made available to the public after isnemational publication. The 
International Bureau will send a copy of such comments to all designated Offices unless an international preliminary 
examination report has been or is to be established. 
Shortly after the expiration of 18 months front the priority date, the international application will be published by the 
Internationa€ Bureau. li the applicant wishes to avoid or postpone publication., a notice of withdrawal of the internationa€ 
application, or of the priority claim, must reach the International Bureau before the completion of the technical preparations for 
international publication (Rules 90b1s.1 and 90bis.3). 
Within 19 months from the priority date, hut only in respect of same designated Offices, a demand for international preliminary 
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months horn the priority 
date (in some Offices even later); otherwise, the applicant must., within 20 months from the priority date, tier€brrn the 
prescribed acts for entry into the national phase before those designated Offices. In respect of other designated Offices, the 
time limit of 30 months (or later) will apply even if no demand is filed within 19 months. For details about the applicable time 
limits. Office by Office, see www.wipo,intIpctlenitexisitimejimits Mail and the PCTApplicans's Guide, National Chapters. 
Within 22 months from the priority date, the applicant nifty request t€tat a supplementary international search he carried 
out by a different €nternational Searching Authority that offers this service (Rule 45his.l). 'the procedure for requesting 
supplementary international search is described in the PCTilpplicana international Phase, paragraphs 8.006-11M32. 

Name and mailing address of the ISA/US 
Matt Stop POT, Aare IS,61US 
Comrninfenor far Pateni& 
P.O. cos 14.SO, Alexandria, VA 22313.1450 

Facsim€le No. 57 'i-2734300

Authorized officer 

Blaine R. Copenheaver 

PCT Hotp5esie. 571.272-42a,f 
TCkpiliNIC Na. pci 9sp:krf.2,7.777,1 

Farm PCTfiSk220 (July 20.17) 



PATENT COOPERATION TREATY 

Ftem the 1NTERNATIONA L SEARCHING AUTHORITY 

Tel RAJENDRA B. PANWAR 
FENWiCK & WEST LLP 
801 CAUFORNIA STREET 
MOUNTAN VIEW; CA 94041 

E•As t: ilt`:,i ilt`e,41' 

35447-42N:0Na 

:et arna t 7:3i apr.4i•elitif13; No. 

PCTILi$201 81063459 

NOTIFiCATiON OF TRANSMITTAL OP 
THE INTERNATiON Al: SEARCH REPORT AND 

THE WRY.rf EN OPINION OF THE INTERNATiONAL 
SEARCHING ALITHORrrY, OR Ti::. DECLARATION 

(PCT Rule 44< ) 

1 Date or mailing 
(ttaphr,.4trdriyori 

FOR FURTHER ACTTON See paragraphs 1 and 4 Wow 

Internigional dale 
fikrfimoviWyear) 30 November 2010 

fa .:RCEPT1VE: AUTOMATA, INC. 

applitralfi is ilUOky notified that the interned:mot search report and the written opiniOn *idle international Seao:hing 
Authority have been established end are. tutu:sonnet) herewith. 
Filing aim:on-Intents nod atatemant trader Article. Ich 
The applicant  is enti₹led, if he so wishes, iQ the cairns of the international application (see keh 46.); 
'When? 'The time limit for such amend:BMUS iSnerfallly two months from the date of transmittal of the I:der:le:Meal 

tiatocil report.. 
How? Directly to the internatioind Bureau of WIPCI preferably throtigh ePeT or on pa)..ser to, 34 chcmirt des Coloall:b.ttes 

i2,1 I Geneen 20, Swim:gland, atecsitn  No,: 441 22 3.3ll ?3 7O 
For more detailed. instructions, set .Penelpielkoriel. Guide, international Plia.se, paragraphs 9.004 9.01 I. 

2. j  The applicant it hereby. notified dint no intonational search report will be est:Nished eati that the deciaratirM.undet 
Article 17{2) a) to that effet:t ant! the opinio.n of ₹he International Sean iting Authority ore.  ttfftam itted herewith. 

With regard to stny protest against payment of (an) additional fa:c£s) under gtiie 40.2, the applicant is notilied Mat: 
pratest together with the decision ₹hereon has been transmitted to the international Boretut I,Oftethet With iiity 

rizeittett to, forwani the texts at both the protest and the decision thereon to the designated °aloes. 
Li no decision has been made yet onthe protest; the applicant wilt be notitied as :Mit an a decision is made. 

4. Reminders 
Pio applicant may submit comments on en informal hosis on the written opinion of I lie international Stare:tin iketberity 
to the Irate` atiorkli Bereito, These comments will be fo  available to the public after ifileThiritionW publitation, The 
Intethationel klieS.14$3 Witl send a. copy a si3ch ttorameins to. ai3 desigitined. Oftices as an international preliminary 
eNaettiaatian report has been or is to be cstabliaitc4. 
Shortly Ozer Me axpiration of 18 months from the priority date. the it₹t i'33ssion33t applieatian will he published by the 
International Roman, If the applicant wishes to ovoid or postpone pitblication, a notice of withepmel of the international 
atmlication, or of the priority dein', moat reach the. Internationai Berea e before the t:tnnpletion of the technicoi preparations for 
troernotional publication (Roles 901.4-$.1 end 90bis.3). 
Withitl 19 months arum the priority date, 'm only. In respect of some designated Offices,a demand ler internadonal preliminary 
examination mutt be filed lithe applicant wishes to postpone the entry lore the notional phase until .30 months from the priority 
date (in some Offis,„ ever, later): otherwise, the applicant must, within 10 months from the priority date, perform the 
pres.eribed acts for entry into the natiotlat phase before those designated Offices. in respect of other designated Offices, the 
time limit or 30 months (or later) will apply even lino demand is filed within 19 moothsi. Par details about the applicable time 
if 3itS, Office by Office, see www.wipo.intipmienitexisttimejinnts.lionl and the PCT,Ipplleara's Guitle,.National Chapters. 
Within 22 ggoatigs from the priority date, the applicant may.request that a supplementary international seereh he earried 
oat by a different international Smelting Authority that offers this seeVice (Rule 45bi.r.l), The procedure for requesting 
supplementary interttationt search is described in the I'Crelppii,•:•ota 's Guide, lieriniational Phase, paragraphs 8.0136-1.3.0.52, 

Name and mailing arfdtess. orate ISAiliS 
Meil St.s17,1 PCS, Aso, ise,rttS. 
C,wsinigz4oner Xfr PattntS. 
F4.0. tier 14a Aklx:ele:ia: 22Zil'I-Witi 
FaC;iithite WO. -2-M8300  

,••••••••V , ••••• 

Authorized officer 

COpertheaver 

nor Htaveco $71-2n-4:1:$3 
, , • 

rorm PCIASA/22.(1. thdy 2017) 



COOPERAT EON TREA.TY • 

r' 

INTERNATIONAL SEARCII REPORT 

(PCT Articie t33'£t3 Rules 43 :3?t£. 44) 

f • „„••• . ----------------- •.‘„  „„„„„„„„„„„„„„ -- 

Appiieaet ss or agent's ille tefistenee MA FtIATIMR see Font: PCTII.SA/220 
. ai.,147-420WWO ACTION as we ii a.s, where appkibk, kn: 5 below. 

interstatitaad volicatiost N. 

POT/US201010&,..t459 
z---

Applicant 
PERCEPTIVE AUTOMATA, ils1C. 

inte.mational filing date fday/montikj,gar) 

30 Ntreembor 201b 4

(Earliest) Priority Date Noyfosontisi:'wtfp:S 

Deteen•tbia 2017 

This international search repon has tx....•en prepared by :£?is intemmionat Seat ping Authority and is transmitted the appiittarit 
actviding to Article A copy is being transmitted to the trernatiottal Bureau, 

„ 'This interna₹ional seater tctxstt Ci;33SiSiS Ora ttstal e•-•  . sheets, 

j...  It ia also accompanied by a at,..py rd..' each prior oit ci9ettaivIt Cited in this; report, 

f. Basis of aft pots 

a. With regard to the language: the ititernatiottal starch was carried cut en the haSiS 

XI the hater  ̀.=  ion al applicators itt the ianguage in which it was ti€ed. 

trans€atfon of the interrtational application into    which is the language of 
a trams€atioit €ittnisshed for the purposes of itttemational seam€t (Rules €2.3(n) arid 23 1(h)). 

h.  '€'iris international search mann has been estab€ished taking into account the rectification of on ohvloas mistake 
sinthorimi by et sunificd to tiff* Authority under Ruic 91 (Rule 43.6Ids(a)). 

e. With tegehl to any niseleolidc andiar ansinn acid sequence disclosed in she international appiieatiert, see Box. i`€c'£. f. 

2. f:.ertain claims were found sanstarehab€et (see Asni: No. 11). 

3. Unity of int/ea:ion k isteking (see Box No.114.-

3Alith c.tnic.i to the title, 

the test is approved as submitted by t€te ap€t€€carts. 

the test has €3een established by this Authority to read as rOnOwS! 

5, WKi£ regard to the bs₹ract. 

IN  the taxi is appeared as submitted by the applicants, 

she€ =•• tvaerscriabli bv3 by +is Auqnritv as it appears in Box No. V. Tne applicaat Essay, 
within one moask fnms; t€?e date of tuailing of this inteotatiosal scan% report, Sit brflit comments to this Aiiillotity, 

6. With mgard to the drawings, 

a. the flgeee of the drawings to he published with the abstract is Figure No. 10 r. 
aS sugges₹ed h' she appiicant, 

as se€=ected by this .Authority, he: asssu the applicant felled to suggest a figure. 

as selected by this Authority, because this figure better characterizes the invention. 

none of the figtacti la to be published with the abstract, 

ern pairmr2)0 Om sheet) (lat:nary 2015) 



INTERNATIONAL SEARCH REPORT hitertiatiostal eppi;,.iitiort No. • 

POTA.i$201S10:53459 

A. CLASS i'FICATION SIIBIEC.7 MATTER • • • 
Ipc,(8) GO6K 9/00; 860W 30/00; mow 30/0M aiOW 30116; GOOD 1100; G05O 1;02. (2.019.01) 

CPC GOOK 9M805; 360O 9/00: B6OW 3010956 ROW 30116; GOOD 1/0088: 0050 2201/0213; O06K 
0;00718; O06.K 9/6264; SOW 9/6256; GOON 1104; GOON 6;06; GOON 3/0K 0080 1/04; GOOG 
1/166; 1104W 411046 (2019,01) 

Acconliiv,Yf3 Inform:ion:It Patera Cirmsitiattion OM e r tt) both not-tot-mg cla:Vialttion nod 1PC 

R. FIELDS SEARCHED 

1 ktis3 aaall docAteiiemtion searched (Omit:tea:ion sYtaren :::.$4.1Vvad by. driSilkaiiiin nytnivis) 

Skto Search Hitilthsy rioarrooth 

Doctremeteticio ste.enthe0 of  than rnininlairf tiaaiananiMian •S0 the extern •that 3ifdi a•N` included in fields setnehed 

USPC 70112g: 7O:ill2; IftS12.6 thettwonl rinlintitop) 

data hwat tiottrig the inter—tional worth (moat of data bate and, onwricalrie, irstrirch terms tritati) 

See Set:nth Hiattary dm meat 

C. DOCUMENTS coNsirwizED 1-o BE RELEVANT 

Category" Citation of document, with in:het:Zinn, wItere oppropriatc, of tho rcztvm p;,•,.$:A%es 
—   --  — 

us ..',ui 710 ;'tea Al th4O,Sit.E.YE ViSiON TECHNOLOGLES LTD.) ki I Jain 20.7 (01.062017) 
ontiro docurtiont 

US n17K3213,  Al (FORD GLOSAL TECHNOLOGiES,LLC.) 21 Cnotarritthr 2017 
(2.1.09.2C;17) nntiro dOCWIIVrg 

US 2015M13ftS5 Al Jiffy 2016 (m07.2c.}.16) :ruin docurneM 

tirthee doctitnents £zee. listed i a the coo:tit:notion tit BOK C., 
Sy -

Special cateigntiot eiteit i₹i'3i:in`.:antS. 
"A" document the ectwini mete of the art whiith is not considatwit 

or be of pimiento.; reit:remit 
earlier appitentinn or potent hut; ublitrtiati co a afte4 
tiling dale 
doctonott whit% tttit:i *tow doubts on ttriiniqt ciairit or which et 
Blatt in tt.mitilt5tt the publication date Of another eitation ea other 
vecittl tosson ths agerotled) 
sWcurnera teftoring to an oral diteithiiire, use, exhibition or fig*' 
=MIS 

"P" di:tat:nem pt.:Wished prior to tlet io₹crrietionel filint dew hut Inter ;art 
the piority dine tit:Matti ... 

Elmo of the actual cortinietinn of the international &enroll 

23 Jannor>, 2019 

.............. N 

See tximnt family apnex. 

\i:} *in: tia cl& io No. 

I 

141 

1.2tt 

laterdoesonant publiiitieo: siker the intetnatintiot filing dexe r>rpiltaity 
dote ei'3d not in conflict wi₹h the epplientino but cited to utttlerstnist.; 
tite poneipge or theory underlying die invention 

document of panicitler relorwice; the claimed invention c ot
consitioed novel or cannot be coat:idol:xi to involve wt inrconve 
ittep wizen the thratitneta is tango alone 

"Y" document o€ ftqlicatar role nee, tht ateimed inv21StiMi Cai$110; 
eottatorritt ₹o involve, tei ittwiritive step tk ?led ₹he ihnartrient 
conhatod i:teitti one or Mgt other such (IMAM-001M, 5t2Ch 
be o obtfiont to a person. shined in t w tut 

"&" documetit theirribor of 'l' roe palm 
 — „ 

f.)ate, of mailing of the itannationel march report 

A r evylq, 
vf rct) 3 

Nam it atid 331 athrtg itiitiratlia of tilt ISAMS 

Ma Stop PCT, Attn: ItleVt33, Contrinfootnner •ft.a. Potent& 
Eox 14..% Alexancitia, na13-145D 

Pecs ie No. ST1 .273- S200 

Authorized officer 
Siaine f.loperthonver 

PCT t4444t,s3c, 673.272•4X0 
51'1.'02-Tr/A 



PATENT COOPERATION TREATV 

FrOE31 the 
INTERNATIONAL sEARcHING  AuniourY 

Thz RAJENDRA S. PAN? AR 
PENWICK & WEST LIP 
$01 CALIFORNIA STREET 
MOUNTAIN VIEW, CA p4041 

Applicant's or agent's file reference 

35447-420901WD 

c't ;•.";:st- i 

WRITTEN OPINION OF THE 
INTERNATIONAL SF.ARCHING AUTHOR-I-N .

(PCT Rule er:ibis, I.) 

Dale of mailing 
(day innathi5vor,t 07 F B 2019 
FOR FURTHER ACTION 

See tratagrapit 2 ₹3okow 

Intetrietional application N£3. 

RCTMS2018/083459 

International tiling date klapinatIrkteorl 

30 November 2018 

Pritnity date (siftylgotti45t.iri 

04 December 2017 

€£ttertfasion£fl Pasco Classification (IPC) in. both national classification and IPC 
IPC.(R) 1306K 9/00; B6OW 30/08; NOW 3011006;: OW 3011$: COW 1/00; G05O 1/02 (2019.01) 

CPC - GO6K 9100606; Ei80Q 9/00; B6OW 30/0966; 060W 30/16; 0050 MON; 0050 220110213; O06K 
9f0€}/16; O06K 9162.54; COW 916256; GOON 3104; GO8N 3108; GOSN 3/084; 008G 1/04: 0080 
1/156; biO4W 4/045 (2019.01) 

Wen 

Fn.'RCEPTIVE AUTOMATA, INC. 

I. This opinion V331ta?ns indicosioos relating to the !bikini:1p items: 

Box, No. I Basis of the opinion 

Ilox No. II i-.)-loritv 

, 

El

Box No. HI 

Uox No. W 

rioN No. 

Box No. 

Nort-establishment of .apinioa with regard to novelty, inveritive.step raid applicabihry 

I.ack of onity-of invortion 

Re.ase.ned statement ostler Role 4'....tbis-.)(;ryi) with re.pani inveativo step and itnitistriai apprieat:iiity;-
citations and explanations supporting stielt statement 

Certain emeurtgents cited 

#3ttx No. VII Certain thriects in the, international application 

€3ox No. VIII Certain observations ca the ir•-enational appli£ation 

2. FURTHER ACTION 

If a fox intonation) preliminary cxa£t1viiatitSt3 is Matt; this opinion wilt tie ONIS'idatsCi to be a written opinkm of the 
Intonationat Prelitniaary Examining. Mthority ("MA") except £hat this does not app.ty where the applicaat chooses ats Autherigy 
other than this one to be the IPEA and £Ite ehosea IPEA has notillegi die International tiareati nn£lt Rate 66.1141(b) that voistea 
Opinions of this Int:.iv'istion£3f Searching Antitority Mit ao bc so considered. 
If sbis opinion is., as provided above, eonsidered to be a writtea opiaion of the IPEA, the apt.dicantis i£3vited to submit to the IPEA 
a written reply togetho, when oppmptiate, with WM.:hal:Ms, before the expiratiori of 3 months from the dale of mike of Form 
l'(7Ei1SA..s220 or befo£e the expiration of 22. months front the pritnity date, whichever expites later. 

Eor.fliether options, see Form PCIISAP220. 

Name and mailing fiddMi.' of the iSAJUS 
Mazi nap PCT. ,titter fSMiS 
Comminione., P;3Wft 
P.a Cat: 1443, Nozsm:16a, nal !,M4Si1 

Focsimiio No. 571-212-8300 

Date eompletion of this *Onion 

23 ,latltiary 2010 

Au th.sriz.ed officer 

Blaine R. C.operthesvat 
r•cr n.ricc;a* 
Pc? 

Form ECTIISAI237 (cover sheet) (Ittosiary 51 



Wu* 

WRITTEN GigNION OR TEE 
INTERNATIONAL SEARCHING AUTHORITY 

• • internationa€ application Nth 

rdos No< I Basis of this opinion 

PCIA)S.201FIK163a9 

€: With regard to the language, this opinion has been established ea: the basis of; 

NI the international application in the lartginige €n which it was 1"n€a21. 

itiialiatiOn o the international' application into   w€iieh is the language of a translation 
turstisinc:€ for the purposes of internationa€ search (11.1des €2.3(a) and 2.3.1(b)), 

2
"..1 This opinion has €:wen cstablishes.i taking into account the rectification of an obvious inistalte authorized by or notified to 

this Authority tinder Ro€e 91 (Rule 43bis.€(aa))). 

With regard to any nucleotide audior amino nein ses€aence diN.-iosed in the internationa€ app€ication, this opinion €iaas 
been establis€led on the basis of a sequenea 

rt. fonating part of the international application as €liad: 

• in the rosin of so Anna Citri".25 text file. 

z • on paper .1,- liS ihr rn•in -fan image ilk., 

D furnished together with the international application under PCT Rule 3ter. (a) for the purposes Of intarnat€anal 
search only in t€ae Rion of an Annex cisT.25 icx: 

riimished substionent to the intemational filing date for the pi.rtpost'ii of international  search only 

LI in the form of an Annex C/ST25 text €ile €Rule 13:e r,  fa)). 

ri as paper or in t€:e form of an image file (Rule iliter.1(h) aria Admintsirsatii r Instructions, Section 713). 

u in addition, in the case that more than one version or copy of a WitM3CC listing has been filed or furnished, the required 
statements that the informatim in the subsequent or additional copies is identioatto that fuming part of the applitmtion aS 

filed or dots not O,  beyond the application as filed, as appropriate, were furnished. 

5. Additional comments 



WRIT TEN OPINION OF DIE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

ECTIUS201B.1053459 

Hoe Nu, V Reasoned statement ander Rule 43bkr.,1(e)(i) with regard to near...by, inventive step sad dastrial applicability; 
citations end eXptRea.tiallS suppetting sash statement 

Strike:rent 

Novelty (N) Claims 

;lairs 

inventivc cirri (tS). Claims 

tearable? applicability (IA) 

Claims 

Male 
YES 

1.2u NO 

None YES 
1.20 

, ............ 

140 YES 
Niborr NO •••••AVVVVV. ,, •••••••••••••••••••••••••••••••.W.A.W.A.W.,,,,,,,..  • • • • 

2. Citations and explanations; 

cialthe 1-20 Mick novelty under l3t.T Article 33(2.) as being anticipated by Mohiieye It len Tradthotogies Ltd. (hereinafter Moblaye). 

Regardirig Cieirti 1, Mohrleye discloses a Oatr putaaz rixeriod o€ predicting asu into  widti vetriciee enataing imoswiste, cyders, and 
perleetrians to anthIpate the actions of other motorists, cyclists:, and pedesMairs (Fig, M.t.tr- ehow ran example of the method; (1D871, 
lnaproved preillotim of $..vbien a vetarlie tgli.en•pl a Cat 4: tS needecil the computer:zed metixiti akeprisieg: 
receiving, by a oonlputing device (part of system 109), a first at least one of an image and a Moo segment o€ a road mere (trig..1 shows 
en ifnage etrSlutStiio r unit 120 desaared tr, 00:130.); (0120), a camera inokklerf €ta image es:aragon 129 (such as imp capture 
device 122 having tread of view 202) may r..zipttena plurardy of £stager: o€ an area forward o€ ieitricie 200 (or to the sides or rear of 
a lfittlicia• WailafftP10 end tfap$mit were over a data connection (e.g., digital, wired, wifeless, Bit,*tooth, eicz.) ₹o Mara Saiag 
Unit 119...By pi-afore:ling the aneiysis, pnalesstrig unit 110 may detect a set of featome witrikt the set of imagee, such as }aria 
markings, ‘tehicies, pedestrians; mad signs, higtsway.exis ramps, traffic iights, and the 
the first at least one of an image and a videos segment being taken from a perspective of a participant (vehicicr 200 is the perticidant)ift the 
toed SCerl•e. the first at tflaSt one of as #£siege aft₹ a vlattaisegment inciticand at least one of a ;Matinee, a cyciist, end a motor vehicie 
(rig. 9A-StE; p129], a C8S•sera included It3 image aixtuicition dolt 129 (such as image were device 122 having field of beta 202) nay 
capture a pitiraiity of in was of an area forwent. of vithldsi200 (or to the sides or mar eta vehicle, €or eitamete) and transmit them over a 
data cormecW: (e.g., diOol, sitirrA, US E1, wireless, Bitietoeth, etc.) to processing unit 110.„Byperfortili3g the analysis, processing 
unfit 110 may dated a set of features as thin tne set of images, such as lane me:Stings, vehicles, pedestrians, road sirs, highway exit 
ramps, trellis iff0lts; and the ilka% lane thaffdfign, vetkies, pedestrians. road highway exit news, Menlo tights, and the like are part 
of the ac.vnited image): 
ganerrierig, by the computing device (part of system 10O, samara date based on the first at least one of the image and the video 
segment, the stimutue data annOs‘ing at least one of: the al least one or the Image end the video segment O11ti), in one 
embodiment, monocular image analysts module 402 may store instructions (such as computer vision softwerer which; executed by 
Precasting unit 110, performs monocular footage analysis rot a set of it ages ecouireet by one of imagecapture devil ss 122, 124, and 120. 
In sorr.a embodiments, processing unit 110 may rximbine ink:met:oh ft.:zit: a set o€ Images with additional sensory infra :nation (e.g„ 
information from radar) to perform Me monocular image analysis. As described in connection with FIGS. tIA-SD inonocuirre image 
analytie module 402 may incititte intitrtidarla for detecting a era of faaturas eittikl ;he set •of imager,. such es lane 
taarttlegS, Vailidait, pedestrians, road signs, highway exit ramps, traffic iights, haXardatas obits, and any other feature associeted with an 
environment o€ a vehicie), and an altered version of the fitai at least one of the image and ere video sertment; 
transmitting, by the computing devioe (pert of syritern 190), the stimulus data to a user interface (user Interface 170; Fig. 3A & SAZD: 
(0131). The altruletio behavior parameter may, for example, be set based on inpet from an operator of vehicle 200...fri mere etraMlinlerna 
the aithilstic behavior parameter may be user-selectable (e.g., a ustm-seteclable vatue or state) before or during navigation,„Me user may 
fielect glmigh user interface 170); when one tar morn situational charas3eristics are detected, whether to he altruistic or not in that 
instartm"; the situational tharacteristics can be the stimulus previously discussed): 
receiving, by the oomeutthg device (part of system 100), a plurality of response data iron; the user interface (user Interface, 110; trig. 3A', 
(0%1], 'User interface 170 may he equipped with one or more tar:teeming devices configured to pievide and receive information to or from 
a user and process that in€:amnion for use by, for example, akolicattons processor 189. in aorrme embodiments, such processing devices 
may execute insthroticisis far retwrizing end treokiiv eye movernents. receiving end intertaeting.itoice cvmenands; recognizing and 
interpreting touches andka gestures made on a ttx..a.,:s3.r.varaert, responding to keyboard entries or menu select'ons, Mel), 
the response data including user inputted data try associated with the stimu€us data, the user inputted data Including at least one of an 
action and a likelihood of the action awl-impending to at least one of the. pedestrian, the cyclist, and the motor vehicle associated with the 
feed scene 0 1501 Ahruieft behavior module fiNi may further store it:sin:roams drat, when executed by processing eta 110, determine 
whether to cause a nevigationat change (e.g., any of the savigaticirel responses described above) that wouid permit the isarxit vetricia to 
oaf into the lane in which vehicle 200 is thavelirV;19.1bli, 'The ;Ana:air:behavior parameter may, for example, be set based on input from 
an operator of vellide some embodiments the altruistic bettavir.y parameter may be usenseiectable (e.g., a user-selectable value 
or state) before or during nevigetion...the user may rielont (e.g., through :Zig interface 170), when one or more situational characteristics 
am detected, whether to be altruisac or net in that instance): 
aggregatiw, by the computing device (part of system 100): a subset et the plurality of response data corresponding to one of the fast at 
leas; one of the image and the video segment to form statistical data ([0189), tira3aVier module 896 may ?lather store instruct:4,re 
that, when executed by process unit 110, determine whether to Cause a navigational rdsenge (e.g., any rg tIre navigational responses 
eerrcribed strove) that would paean the target vehicle to cut into the lane in which vshicte 209 le traveling": (0161), 'The 
aittuistio behavior parameter marry, for example. be set based on input ftern err operator of vehicle 200...in some aMbOttnaantS the 
altruistic behavior parameter may be user-selectable (e.g., a user-eafectabie value or state) before or during navigation—the user may 
select thiatigri user interface 170), when one or mere sittiatiorua characteristics ere detected, whether tol be altruistic or Fiat la that 
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bIstarice; arty anaxint c the user input data cart be selected as a subset to tart wit€: 0m:Altruistic be€savior inticluie ;it's£}; 
aAafilg, by the Mr4X1ArIplevice (pert a system 1m), e model based on this 5tadsftal data ([01001, 'Altruistic trehaviar module 806 nay 
heeler store alga:dons that, when executed by pteceseing unit 110, dele.isr*te whether to cause e navigetIonal change (s,g., any of the 
nevigetional naElprASAA fiesaibad above} that writad permit the target vehicle to out into the an ta which eke 200 is traveling': the 
Altruistic behavior module 0M GAF1 be used in confrinction with the data from other modules shown in F . 8 to create an overall model of 
vehicle behavior); 
apptying, by the corttputing device (gait o€ A. •siten.1 .1(tt)? the model to a second at Wrest one image or video SAWnerit (R##. 11 shows the 
steps that !mar& c.apturing a send image of the target vehicie. where the Attnestic behavior module 805 and other modutee :um then 
be applied es &sorted in gruisix and 
generating, by the computing device (pert of system 100), a prediction of user tathavior In the tiensnd at ierra one image ce video 
eegment based on the appliCation of the mod& to she sectand at Mast one iattage or video riegraent (Fig. 5A-5D and 11; [015210
`Predicting Out to Vertickets and Matra€alto Reties:loyal Restlenees% 1015411, 'Soth riznigation based at tersel to pest on 
oxporecet bettavkir- may tietp ovoid siudden braking and my provkto an EM331 further Madams safety margin. irrusovod prediction o€ 
when the target etteirt. a cut in can help minimize bath unnecessary Waking and sistitten Pnekng"). 

RegartitN Claim 2, hictiteye disatoses the Mrtipiiierkzed method of claim 1, wherein creating the Model further comprises training, by 
the coma tang device (Part of system 100), a of: redact iseettiog skivrittitn, the supervised !earning afgeriThril iniduding at least ens of a 
random forest regressor, a support vector regressor, a sf?npte rtetntneiwreft, a deep cetwoitelonei neurei net=r1c. a recwrent newel 
network, and a km- ehunst13m1 guairay rglUmt neftWirk (10170), 'cud in response moduie 804 rimy atuate ea distanar 
€rom whicte 200 to a vehicte traveling behind veresie 200 and factor that distarias Into a cut sensitivity psi:wittier% (0171). the cut in 
sensitivity 133aEFTlAl,M may be derived €rom exarapies using inaohlhe teeming techniques such es neural netweexs. For example" a neural 
oetsvorti may be trainee to determine Mt to carts€tfvrty parameters €based Vl scenanixs), 

Regan:flog Claim 3, Mobaeye discioses the cemputeazed method of claim I, whereat generating the salaam data Uttar comprises• 
inanipuiating at least one of pater iota or array data aserrtlated with the first at tee et one of the Image and the 'Mao segment ((iXtril, 
*The first linage capture device 122 may acquire a pluraiity of lkist images .nriative to a scene associated with vehicle 200. Each of Me 
Murray of first Wages may he acquired as a series of Image Scan lines, which may be captured using a rotting s-hinter. Each scan tree 
may include a3 Outstay of pixels ;g121], `processiN 67111110 may estimate camera motion between onnsece5ve image frames. and 
calculate the disp,enties to pixels between the frames to construct a 3D-map of the road. Processing orgy Ilk) may Men use the 3D.roap 
to detect t€te mad surface, as emit as hazards exist iry above the road surface; a:touts:tem disparities between pixete to a manatutatien in 
the broadest sense); and 
creating a manipulated data file ((00S0H0D571 describe data storage for image files) €nclud€ng the manipulated at feast one of pixel data 
or army date essocisted with the ftet at least one of the image and the video segment ([0121) describes the 3-0 map that can be 
constructed frorn the manipuiated p€xe€s, Wildi art be stored in memory), 

Re ding Claim 4, Moblimits discloses the computerized method of claim 3. whereto the manipulated data tile includes a looped 
of extracted frames (mail describes pkotts etal the captured Image frame) from the first at issast one of the Image and the video 
segment (f00771, 'The first image capture &Baca 122 may aceuks a plurality of first images reiative to a scans associated 
with VA-nidA 2130. Each of the plurality of first images may be acqu€red as a series of image scan €Ines, :Mich may be captured using a 
roiling shutter. Each scan line may incitele a pitseiity of piAith';',10121i, 'processing unit 110 may estertete carmen rmainn between 
consecutive :MAO NIMA$ and calculate the disparities in p€xels between trite frames to construct a 3€3-trap of the road. ProcessIng 
unit 1 in may then use the 3D-rnsp to detect the road surface, as watt as hazards exteting above the road surface': calculating dispadttes 
between pixels is a maniptriation to the broadest sense, while a constructed 3D map to a looped version of the extracted fremee due to 
the fact that the 3D map is continuously shown, i.e. looped). 

Regarding Claim f, Mobileyc stisoks—ses the vomputerizat1 method of claim 1, wherein; the action inctudee one o€ the at Meet one of the 
pedestrian, Me civilise, and the motor vehicle staying in piece, obanging €anes, ate: crossing a street ([0154), 'On the other hand, to some 
Otte :Pons (especially where a change in tgarrse of the beget vehicle into the path of the hest vehicle is expected), it may be desirable 
for VeNcie 200 to effect a navigational response earlier, Such navigation based at feast in art on expected tiehavkir may he€p avoid 
sudden brakingi and may provide an even further increased safety margin. improved ptedlaort of when the target vehicle will attempt a 
cut In cart help minimize both unnecessary braking and sudden boating- Such MI itrxiroved prediction may be referred to as cut €n 
detectien, and the navigational responses taken when e cut in Is detected may tart refetred to as a cant in responsel end 
the likelihood of the action includes en ordireg value associated with a probability of the action (g)1231,. ̀ processing wait 110 may scan 
ems or moors images, core ire the images Wane or moose predetermined patterns, and identify wAthin each image povelble tocations that 
may contain objects of Interest (e.g., vehicles, pedestrians. re portions thereof). The predetermined patterro may be designed in such a 
way to achieve a high rate of "false hits" arid a tow rate of "misses." For exert:ate, processing unit 110 stay use a low threshold of 
sin: away to predetermined otterrts for Mentifytng candidate et:tette as possible vehicles er pedestrians. Doing act tray ACW process inn 
use 110 to reduce the probability of missing (e.n.. not idetnli€ytrig) care:Mete object representing a vehicle or pedestrian': t01'27,1, 'At 
step 548, processing unit 110 may perform an optical flow analysts of one or moors imagert to reduce the probablitiers at detecting a "false 
hr and missing a candidate object that represents a vehicle or pedestnare), 
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lesneedeig Cairn e, eireetesye discfoses the computerizee method of ciabeel, wberees she siesestical data ee tteeelOrtled with O pareethier of 
fix sub set of the &relay ef seeprene eerie (i0161), The eltruleec ixtheviter parameter may, for example, be set based on input front en 
opstror of vehicle: some emberitiments, the eitAiistic behavior rAftfinft' may be &zee-Selectable e eseee.eiecteete eke re 
stete)befere or seeing mete:tee  the tireir miry seiett (e.g.; thifXet 9Ofif intettece 170), when Pe P'more elliceeenal theme:tees:ice 
are sest ecied, *iv:liter to be eitreistio or net in that instance', say amount of £h!3 user trieut z a cart be selected es a eubeet to oee with 
the Atettlelle ?set:weer Mod:AO Nei), 
the pa rernetet ;e,.;N....tdint4 at trent one of e £..uTtent of a reeliense (e.1161] descriteei the user reeptelse, whirei wostid meet the besiteest 
degree:in of eefecting =meet, le, e behavior etsramter), a time weecietee with sister:rig e reeponse. vitt e poeitien of en eye of e tiumen 
mese:Nei iMndiiind with the tespanse, the poetical being meastserd with meted toe dispiey essoceserssi with tier eser es:refs.:se peel), 
Veer interiesee 170 rray be equipped were one ear: ere processing deviant. conftoured io provide eat t receive inferno:ion to Of teem e 
treer anti process that infortnetien fest use by, for exempts, awlicetioris processor 180. it: some nInt.n.tfiintefas, sech processing deviees 
mey extretee insteelione fee fi3COOZifig Arid ire ckiry eye ineyernents, reeeivine end istererethy wece Commands, recognizing and 
tneepretine t.CAtthe5 andror gestures made on e touttiscreen, resporitene to keyt eere. entrive tnnlenn seieetals, ete). 

RfiOinditV aairt) Mobee>e: resseloress the eemutertzed method of daint 6, wherein the p0O3ntzttteP is further associated with et ierert one 
of ea reeerei tendency IJOIfiee 'Cat detection nee:lute 602 r; way further store iestructions diet, whers sixes:3.40e by pOinil,sising unit 110, 
enatf£e del :seem that a Caret£?te,enined cut in seriaitivity cithries teeter is pesent in the envireetment vehicle 200. A preideter.mthee out in 
eeesitivity starve factor may include any indicator suglp,elf•im of a [central iendeney :tar to  vehicle tie remain on a current course 
ct" tG chende usurer tato a pith of Me host vehicle': pi 'The itemiser: brineel:a parameter eery, for exempt% be eel based on input 
from an peretor of vehicle 200,..in some embodiments the aesestic betereeer perameter may be tiseeseiereable (e.e., a useesetectebie 
vease or Vete) before or detine nevigatiore:.the user may iseiect (e.g., through sieer intertarei 170). when one or motet siiireeerlai 
c,hareresseertices ore detected. whether to tel aitreistie or not le thet instenrere, a veresece., e skew, e kurtosis, e eceire and e histogram. 

Mtge:et-leg (shim e, eitetleye discieses the coe-setiteezed method of cleen 1, vex:rein the sesame at toast one image or video segment is 
eeseciated with a live rood scene (Pig. SA shows a live reed scene, where irriegeri ere pim...es* (01901, PIG. 9A is inn liirestriseen of an 
exeesteeq,Sittietien in which eeeiree 2(0 may cieleck end respond th e CO irt: tee shown, ''ehi:',is ZOO may be tin lirtg i3n ri 
fnadyiai so° along with e “n^gEi.i vehicle e02.; 'Vehicle 201) may be melee:mid to receive images ef the erwironment rierieursdine 
the roadway 9t10 from. example, ono or mere in:age oven deviees eeeetelated with \it:hese 2e0, euert as image capture 
devices 122, 124, reelfor 12e). 

Regarding 9, etteeikee diseiosee she comeuthezed method of realm 6, farther eomprieleg receiving, by the mete sew device, the 
second at least £cafe image or video segment beat another computing device eesociated wee a vehicle participate) in the thee Reid scene 
(Fig. 2A -2E anew different image capture esetoest 122, 124, 126, each of which can be ttheetdrired a eeperate eompeting device for 
providing images of the lies roes ereene; ir,10661, The image petite devisees (e.g., image r tore devices 122,124. end 126) may coo be 
?opted ie ether extreme; (0174i, 'cut in response Mocit,M 604 may eriviyee Images ereeesed by one. et in  revere eevieee 122, 124, 
end 126 to detect wrisiner Lea, cut in sensitivity change factor is present in the erne- Dement er vehicle epee. 

Claim te, Mobileye discloser, the reerepeteeered method of claim 1. wherein the second at leaei Cre image or video segment iS 
the same as tee first at least one Irene or video segment (the imeges received in the steps of Fig. Sts•tiD car£ be used in any manner, 
litieudise tee, e, the same image for both creating a steeititicel model, as well as predicting the movement of an ereacent oblect), the 
method further correeising. 
clammier:1. by the cemputiee device tiel251, 'procereiry unit may estimate ereerreisere for the detected object and compare the 
objects imentehy•frerne position data to o preolcted preetione, the predietien lec user behavior with the statieticei data to generate en error 
signal /01:371,p eescribe the eteps of Fig. 5A-efe intieee en erre; tracking for a tithe-ahead period used to deemeine  predicted 
vehicie behaviree end 
ereseiterie by the coreputine device, at least one weight aites-xeateci with the model besed en the error signal geteee 'At step $84, 
prorresity tele 110 may determine whether or rot leading vehicle 200 is deeming lanes based on the eneires prfoiened at step 682. 

eiteeette; pmeeesine wet '110 may mice the delemenation eased on a weigetee average of the individual analyses performed at 
step 682. Under such a scheme, for exarepie, a deeiston by processing tniA* 110 that the feeding winica is elegy erieeging tenets based on

steekerier type of analysis may be assigned a vieue of '1' (end's„ to etheesent. a determination that the leading vehicle Is not likely 
changing lam). Different eileleses performed at step 682 may he assigned retie:ere weights, and the disclosed embodirreents are ha 
limited any peeireerer combination of analyses and welggse (0184), some embrelimente, the eitriestic behavior peremethe £stay be 
derived ken ssearripiee wing machine learning tecenielres such as neurei naves-tee For sew ample, neural netweee ewe be trained th
determine altruistic behavior premiers based on scenarios, as described above, in some eretexe‘.erite, the 
eithestic behavior parameters may be determined based on previously detected drive behavior. For exempts, eietestie, behavior by 
drivers can be primitively weitested, causing the neural netweree to preference steruistic eehevier. ineoseireency, es described above, can 
be added throe ge condom  cyclical variation as described abovel. 
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Regrating Claim 11. Moblieye clsciories a att14.1tAnc: aygt'iat ; t='€g. I & 6) for predicting user interatarat with earl€titte? enatt`€iN motorists, 
cycliste.and pedesetans to anticipate the rictionti of either rnt,iMtata. eyclists, end faedestrieris (Fig. SA-fii- show o.n e.kompie •of tite 
method enackird by 3h e computer system: IC0011 'email-wed brute:WI of when a vehicle wiS at:env a cut itt iti needed);
the competing m comprising: syste
a mammy (mem-ay -140. .150) arntaining theta:awe fix exectithX) by a prtmessor (procareiing unit 110; P . 1 & 6; il105;t1-100641), the 
proses:en configuted to: 
receive a t'si at erase? Ona of an image and a video segmorit of a read scene (Mg. 1 5ttantt • :an I'llat..K4 aiZAIUL:Mt:;i; enit 120 deectibed in 
10050]: is0120). a cenera included th image. Kautsition unit 120 (such as imam erratum device 122 having read of Yieo' 2024 elgi QaPkire 
a oitiraiity of itrith3es of an cited fatward of vetkie 200 (cit to the a€de•Y or rear of a vehicle, for exclople) and transmit them over a data 
athoecacifs (a.g., digitel i•kir6d, USE, wh-eie:th. Biuctth.\thi, thc,) to pFOCaMitlid t.,;nit I 10...Eiy performing ths atArsis, processing 
unit 110 may detect a set of feetures within the set of €m ages, such as bine martins, vehiciee-i, West:fans, mad sigris, highway exit 
ramps. nettle tgtts, and the itital, 
the first at least one tai the image and a video aevitest being Wien mm a perspective of a i.arlicipant in ffta road sea . the tk5: at feast 
one of en image and a video segment fradudiN at least one of a pedestrian, a cyclist, and a ntritor vehicle (Fig. 9A-titia01291,:a.carileM 
included in image acltvisition an M 120 (Such as leiiagO Mr:44ra device 122 having raid of view „£E2; fmy captUre a Mummy of images of 
CO area forwand of vehk,ififilai (or to the side's:' or rear of a vehicle, for exerreiie) end trenteritt them ow:ye date cone:et-Zoe (thg„ digicli, 
weed, tAB, wiretess, fiteetooth, eta.; to processing :mill ta...Ey petiotyclng the arnaysis, procsatiing unit 110 may detect ea set of 
features within tire set of inrages. slit as 43310 faarki:Icizi. viihid:15, pedestrians, road signs., kildhittay exit clams: Mac iiOtSitenJ the 
WC iene inefitings, vehidesoedestriarki. read *ss, highway &Aif i'aing4i, traffic tights,- anti the like spa part of ;he acquired image); 
generate atimuiug data based on the first at toast ore of the to  and to video segment the atimulue data ccalsrisirig at least one at: 
the first at toast one of the irnarte and the video segment (10114 .n one erthiuthimerit, fiMoctilar image analysis mifidu€e $02 may Wire 
Instructions (such as creatputer vision sofhwire) which. when execteed by ptocessing unit 110, perfcl-ms mono:sitar Image analysis of a 
set of thiages aclieireof by one of image capture devices 122. 1.24, and 1A•. in some embodiments, processing Unit 110 nw combine 
in₹cirrratim from a set of tinagis with additional sensory friforrnalS,-,h 1.e.g., information fmai radar) to perform the monocular linage 

ithysie. As described in corthection with Fit'..:8. .5A-K1 Wow, :Tweet:let image analysts module 402 may Imitate inste..„-titions fat 
detection a Sat. Of featUrn within the set Ot images, such as later plarkirigs, vehicles, pedeatriese, road signs, highway exit ntn'ips, threes 
lights. t';i-e:arzliwis ee.itlots,, and any other feasters asatioteted with an thwirannwto of a vehicle'), and ef; attered version at the fes₹ at ieaet 
one of the image and the video sa,grnent: 
transmit the Enemies date to a user interface (user interfara 170;.Fig. oA a SA-5D; man 'The altniestio behavior parameter may, far 
exam*, be set based on input fn:Rft an traclittar of taiI.;\JC3 200,„in some emixthifferrais the altroistic behavior parameter may be 
titanseith.-table (e.ci., a usenathectabie value te• slate) before or Miring navigetion...aie user •say select (e.g., through user interfacls 170). 
wheal on or "n,.'e siteetionai onaratilsaistics am dettildfid, whethat to be altruistic or rice in that instence': the situationai ther•ecteristics 
can be the MilTii iRi previously discussed); 
receive a ;sunlit/ of glee  date from the user itherfave (user Interlace 170: Fig, art: (0001, 'User interlace in may tn ec4u41,„%; with 
one or mire processing devices critifigured to provide and receive infotmation to of from a user and process tilig 41forFnatiOn far use by. 
far example, exaltations proceseor 180. in corns embodiments, such processing devices may eirmtte instrecidons fie' recognizing and 
tracking rrye a:meth-mints, recthving and 4lierpFON voica commands, rra•iognizing anci inn:iris:cling touclies andior wthurea inatie on a 
tauchscreert, responding to keyboard entries or menu eetecatins. etc), 
the response data incl3,including user inputted data by associated wig₹? the stimulus data, the tear inpUttW. data including at least orie of an 
Whet and a Rafted at the kw.tion corresponding to at ieast one of the t.N.thiestrian,the cydet, and the motor vehicie.astoriated with the 
road scene (MEM.. Altreistkz. behavior module EDE may further sloni instructiens that, when executed by pro essiag cn€t i 1(4 dater:eine 
whealar ft3 cause  a niiividaimal change tail., Wry' Of the navigationai responses desert;  above) thed wrwiti bent* the target vehicle to 
cut into MO lane in which vehicle 2&3 €s traveting‘ (01011, 'The thirtilstic behavior parameter may, for 'trample, be set based on ;t ate from 
an UPeraiar of S'afi 2f:tf.t•- £: edme embodiments the altruistic i.ehavior patarnetet may ba eser-selectabre (e.g.. a esenscleciabie value 
or Wee) before or during renrigatioe:...the user may select (e.g„ through user interface 170). when one or mom situational characteristics 
are detected, whether to be aitruistic or not in that instance'): 
thigtegare a suttees; of the plurality of response data cortespent.Sng to one of the first at least ane of the image and lite video segment to 
form statistical data (10100). 'Maestro Pthievire mortuie 000 may >rather r.tore instrectthrio that, when executed by ptonessing unit 110, 
athemater witellith• t  cause a navklatititat change (o.g.., any of the navigattuthal responses daailtibc.. above) that would pthmit the 
target vehicle to cut, ifSto the lase in which vehicle 200 iS .1taveling':101011, 'The al fltstic behavior parameter may, for example. be set 
based on tread from an operator ofvehicie 200  in some embodiments tha, thatilstic behavior parameter may be :met-select:reale (e.g., a 
esereithectabie value or state: before or during navigation i,le. Viet' may select (e.g.., throegh user thin:dace 1 TO). when one ar more 
situational characteristics am 'detected, whether to De either:Ala or not in that instance': any amount of the user input data can be seia.cted 
as a subset to use with the Altruistic behavior rfridole 800); 
mate a model based err: the statisticai data (101001, 'Atheistic behavior moduie UM troy further store instructions then, when executed by 
processing unit 11n, detemithe whether to cause a. navigational change (e.g.. arty of the teivigationai responses described above) that 
would permit the target vehicle to cut into the lane in which vehicle 200 is t. ayenne', the Aitrufsec Di:the:4ot module 006 cami tie used in 
(znjunction with the data. from other modekre shown in Fig. 0 to cntete ari overa!i• mociel ef vetsi e bei\evior, 
apply the model to a seumt al least one image or video seamen; (Fig, 11 shows the steps that include CapZUfiril a se,Nntid image at the 
tat get vehicle, where the Aamislic. beNtitior module 00S and other modules tan glen be applied as described in (01891), and 
generate a prediction of user behavior in the second et teeth one image or video segment based on the.a.ppileation of the model le the 
second tit least aria image or video segmnef;£ £Fig. 5A--5C and 11; 101s2), 'Pretesting Cut in Vehicles and Altniistic fietithriotal Resat:me:is', 
[0154)- 'Such rtiMgailfth brdied et leasa in part on expected behavior may heip avoid sudden braking and may provide: an even further 
theremed safety margin. improved pfedi,;:,,,i of when the target :reticle wili tatter pi a out in tart help minimize both unnecessety hrakmg 
and sudden braikirl). 
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