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TOPIC: REAL-TIME TRAFFIC MONITORING 
• Current Real-time Traffic Monitoring and Guidance Systems: 

• Use Cellular Network 
• Radio Signals 

• Commercial applications use Satellite Data or a combination of above 

Novelty of approach 
• This is a novel approach in the way it uses the real time street-cam data 

(collected from various locations in the New York City) and the tweets 
from twitter to generate real-time navigation and supervision features. 

• In [7], the cameras are sending tweets on twitter which is different from 
this approach. 

Motivation 
The paper “Tweeting Cameras for Event Detection” [7] inspired me to take 
up this project.  

Besides, the thrill to work on a real life dataset!





PROPOSAL

We will be undertaking the following tasks for this project: 

1. Start with a waze report, find relevant waze reports that are talking about 
the same event,  then correlate this filtered data with tweets from twitter 
and find common occurrences of the same event in both waze and twitter. 

2. Start with Twitter data, process the tweets on Twitter to find relevant new 
events. These may not be present in waze. 

3. Design an interactive annotation tool that will serve as a user-interface to 
link waze events with the images. This task has been de-scoped after 
submission of the project proposal so it will be not be analyzed here.



PROPOSED DATA

Tweets Table in 
Database

Camera Table in 
Database



PROPOSED DATA

• The dataset has been collected from various sources (waze, new york 
city data from http://dotsignals.org, twitter data all collected over a 
period of one month) and organized in a database that can be queried 
for different analyses.  

• Further, the waze table has 417990 records (number of reports), the 
images table has 27927 records (images) and the twitter data has 
763890 records (tweets). 

http://dotsignals.org


APPROACH FOR TWEETS DATA
• For each ‘user id’, we can run one of the following steps and store the tweets 

category for each user. This will be any one of the following  {ACCIDENT, 
CHIT_CHAT, HAZARD, JAM, MISC, POLICE, ROAD_CLOSED}.  

• Topic modeling using LDA: As pointed out in [3], Topic Modeling with Latent 
Dirichlet Allocation (LDA) [2] is a popular unsupervised method for discovering 
latent semantic properties of a document collection. 

• document classification 
• clustering 
• information extraction.  

• However, LDA is  sensitive to noise 
• NLTK: 

• removing the stop words 
• language detection especially when there are short words in the message.  

• From [3], topic modeling with LDA works best when there is little or no 
redundancy in the training data. So, as the tweets are limited to 140 characters 
and the number of topics to be modeled are K=7, this approach should give 
good results.



APPROACH FOR TWEETS DATA
• Backup-plan: method suggested in [5], i.e. ‘Short text language detection using 

infinity-gram’. Can detect 19 languages with 99% accuracy. 

• Third party APIs e.g. MonkeyLearn API [6], that can categorize the tweets 
based on the events of interest.  
• higher accuracy among its peers (AlchemyAPI, Datumbox, Metamind etc). 
• Sample output: 



APPROACH FOR CAMERA DATA

• Common parameter in the ‘camera’ and ‘tweets’ data is latitude and longitude 
(location) of the camera and the user, so: 
• select all entries that pertain to a certain area i.e. (lat. + r, long. + r). Radius ‘r’ is 

tunable by the program.  
• Python geocoder library geopy can be used to manipulate the [longitude, 

latitude] data. No Twitter APIs needed here. 
• Select from the tweets database all tweets that are pertaining to above location 

diameter. 

• Now, in this set of tweets check if the tweets are talking about any of these events of 
interest {ACCIDENT, CHIT_CHAT, HAZARD, JAM, MISC, POLICE, ROAD_CLOSED}. If 
so, we form clusters of tweets belonging to each of these categories in the selected 
longitude and latitude zone. 



FINAL DESIGN

• So, From step 1: 
• tweet and tweet-category of all the users.  

• From step 2,  
• tweets pertaining to all the geographical areas of interest to us 

(this is tunable by the program).  

This information can be further used by the program to create a 
visualization of the tweets and camera data in real-time as per the 
goal of the project.



DATA/EQUIPMENT NEEDED

A workstation or laptop installed with all the required python libraries and connection to 
the database that stores the dataset.  

Depending on the actual implementation, the python libraries that need to be installed 
will differ.



RESULT EVALUATION

• As this is a non-classic, non-trivial problem, it is difficult to measure or find the ground  
truth for  such a large dataset. However, the predictions of any machine learning 
algorithm can have errors: 
• Miss-detection (for e.g. there were some accidents which the algorithm could not 

detect)  
• False alarms (for e.g. the algorithm predicted there was an accident when there 

was none). Miss-detections are hard to find manually for this large dataset. One 
alternative is to consider some sub-samples for some of the predictions and check 
the number of false alarms. 

• Performance measures can be the detection latency of events by the program as 
compared to those actually reported (DOT can serve as the ground-truth provider in 
this case).



FUTURE WORK

• Multiple Tweets by the same user in different geo locations. 
• Tweet representation on the map - APIs, what if too many 

tweets. 
• Load testing the program. 
• Not real-time, what does it take to go live?
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