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Abstract 

Accurately locating the geographical position of Internet hosts has many useful applications. Previous approaches for host 

geolocation use Internet latency assessments, IP to-location mapping and also geographical and demo graphical proffers. In 

this paper, we investigate the applicability of the Maximum Likelihood Estimation (MLE) technique for Internet host 

geolocation. Our proposed approach is based on a probability model for discontinuation assessments that we developed by 

analyzing a large set of data collected on the Planet Lab network test bed. This accession uses latency measurements from 

multiple hosts of known location to the host to be geo located, to estimate the destination location. Using both replicated and 

real data, we consider the accuracy of our approach. Our results for geolocating Internet connected hosts in North America 

confirms the validity of using MLE with certainty as its accuracy is found to be better in comparison to existing techniques 

that are based on Internet latency. 
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1. Introduction 

Today’s applications will benefit from or be enabled by knowing the geographical locations (or 

geolocation) of Internet hosts. Such locality-aware applications append local weather forecast, the choice of 

language to fanfare on WebPages, objected advertisement, page hit account in different places, restricted 

gratified delivery according to local policies, etc. Locality-aware associate selection will also help P2P 

applications in bringing better user experience as well as reducing networking traffic [1], [4]. Traditional IP-

geolocation mapping schemes [5], [16], [8], [9] are primarily delay-measurement based. In these strategies, 

there are a number of landmarks with known geolocation. The moratorium from a targeted client to the 

landmarks is allowance, and the targeted client is mapped to a geolocation inferred from the allowance delays. 
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However, most of the strategies are based on the assumption of a linear correlation between networking delay 

and the physical distance between targeted client and landmark. The strong correlation has been substantiated in 

some regions of the Internet, such as North America and Western Europe [5], [6]. But as pointed out in the 

literature [6], the Internet connectivity throughout the world is very complex, and such durable correlation may 

not hold for the Internet everywhere. In this paper, we investigate the delay-distance relationship in a particular 

large region of the Internet (China), where the Internet connectivity is bearable. The data set contains hundreds 

of thousands of (delay, distance) pairs collected from thousands of widely spread hosts. We have two 

inspections from the data set. First, the linearity between the setback and distance in this region of Internet is 

positive but very weak. Second, with aerial probability the shortest delay comes from the closest distance, and 

we call this phenomenon the “closest-shortest” rule. Based on the observations, we flourish a simple yet novel 

IP-geolocation mapping scheme for moderately connected Internet regions, called GeoGet. In GeoGet, we map 

the intended client to the geolocation of the landmark that has the shortest delay. We booty a large number of 

web servers with wide coverage and known geolocations as passive landmarks, which eliminates the deploying 

cost of effective landmarks. We further use JavaScript at targeted clients to generate HTTP/Get probing for 

delay measurement, discarding the need to install client-side software. To control the measurement cost, we 

step-by-step refine the geolocation of a targeted client, down to city level. In practice, GeoGet can be expanded 

in combination with a certain locality-aware application such that the application can easily obtain the 

geolocations of their clients. We implement Geo Get in the moderately connected Internet region we study 

(China). In the implementation, we cluster a large number of web servers and choose about 40,000 of them as 

passive landmarks, whose geolocations can be accurately obtained. The passive landmarks cover the entire 

region we are interested. We dispose a coordination server in combination of a website providing video-on 

demand (VOD) service, and attract more than 5,000 clients from diverse geo locations to visit and participate 

during our measurement interval. The evaluation results show that when probing about 100 landmarks, Geo Get 

accurately maps 35.4 percent targeted clients to city level, which outperforms existing schemes such as Geo Lim 

[7] and Geo Ping [5] by 270 and 239 percent, respectively, and the median flaw distance in terms of city in Geo 

Get is around 120 km, outperforming Geo Lim and Geo Ping by about 37 and 70 percent, respectively. The 

contributions of this paper are twofold. First, by studying a huge data set, we show that most of the traditional 

IP-Geo location mapping schemes cannot work well for moderately connected Internet province, since the linear 

delay-distance correlation is weak in this kind of Internet province. Second, based on the measurement results 

(MR), we develop and implement Geo Get, which uses the closest-shortest rule and works much better than 

traditional schemes in moderately connected Internet province. We acknowledge that we are not the first to 

apply the closest shortest rule and the mapping accuracy of Geo Get is still not very high. However, we go a 

large step toward developing a better IP-Geolocation system for moderately connected Internet regions. We 

believe the accuracy will improve significantly if probing more landmarks. 

 

2. Related work 

Reviews of Related Works Traditional IP-geolocation mapping expedient are primarily delay-

measurement based. In these schemes, there are a number of landmarks with known geolocations. The delays 

from a targeted client to the landmarks are measured, and the targeted client is mapped to a geolocation inferred 
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from the measured delays. However, most of the schemes are based on the assumption of a linear correlation 

between networking delay and the physical distance between targeted client and landmark. The substantial 

correlation has been verified in some regions of the Internet, such as North America and Western Europe. But as 

pointed out in the literature, the Internet connectivity around the world is very complex, and such substantial 

correlation may not hold for the Internet everywhere. 

 

3. Proposed work 

3.1. Design Goals GeoGet:  

Design goals of GeoGet are designed specifically for moderately connected Internet regions, and it has the 

following design goals: 1. mapping an IP address to a city-level geolocationwith small error distance. 2.  No 

need to install client-side software for delaymeasurement.3.  Controlling the measurement cost for a targeted 

client 

3.2. Using Web servers as Passive Landmarks (LM):  

Based on the analysis in the previous section, the closest shortest rule is more applicable than delay-distance 

correlation for moderately-connected Internet regions. Therefore, in GeoGet, we map a targeted client to the 

same city as the landmark which has the shortest delay. To cover targeted clients from diverse geolocations, 

GeoGet requires landmarks in all possible cities. In addition, as shown in Section 3, if we have more landmarks 

to probe, the closest-shortest rule holds better, and thus the mapping result will be more accurate. For this 

reason, it is desirable that we have multiple landmarks in a city. More landmarks will bring additional 

advantages too. First, the measurement load can be shared among landmarks; second, the single-point failure 

can be avoided. However, it is very difficult to actively deploy such a large number of landmarks with wide 

coverage. Our solution in GeoGet is to use web servers as passive landmarks. Given the popularity of web 

applications, there are a large number of web servers and their geolocations cover almost every city. Using web 

servers as passive landmarks totally eliminates the deployment and maintenance costs for active landmarks. 

3.3. HTTP/Get Probing Using JavaScript at Targeted Clients:  

Since we use web servers as passive landmarks, the delay probing needs to be initiated from the client Fig 3 

Delay Comparison between ICMP probing and HTTP/GET probing side. To avoid installing any client-side 

software, we use JavaScript to generate HTTP/Get pr Bing at the targeted clients to measure the delays to the 

selected web server landmarks.  The JavaScript is stored at a web server that a locality-aware application 

employs. When a client uses this service, it will automatically download and execute the JavaScript. The only 

requirement for the clients is that they have web browser installed and the browser supports JavaScript.  The 

requirement can be easily met by all the desktop and laptop computers to date. When executing the JavaScript 

code, the targeted client visits a nonexistent image in a certain web server by HTTP/ Get request and records the 

delay. The HTTP/Get request is sent multiple times and the minimum delay is assumed as the measured delay to 

the web server. To bypass the possible web caches, each time the targeted client request for different nonexistent 

images. We should make sure that networking delay is the dominant part for the delay measured by HTTP/Get 

probing. In other words, the server processing delay for HTTP/Get request should be quite small compared with 

networking delay. To verify this, we have compared HTTP/Get probing with ICMP probing, by measuring the 

delays to the same set of web servers. Each web server was probed 10 times, and the minimum value was 

chosen as the measured delay. We totally measured 8,000 web servers. Almost all the web servers responded to 
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the HTTP/Get probing, but only 2,876 web servers responded to ICMP probing. It validates our arguments that 

ICMP probing is prohibited in many routers and servers. Fig.  3 show the (ICMP, HTTP/Get) delay airs, each 

for a webserver.  Landmark Selection (LMS) given so many landmarks in GeoGet, the measurement cost is too 

high if a targeted client is to probe all landmarks. To control the measurement cost, it is desirable if we can 

select a subset of all the landmarks for a targeted client. We adopt a two-step probing method to refine the 

geolocation of a targeted client. The first step is area-level probing, and the second step is city-level probing. All 

cities in the entire region are separated to a few numbers of areas according to their geolocations, and there is a 

center city in each area. In area-level probing, a number of landmarks from the center cities are selected for the 

targeted client. A controlled number of areas with shortest delays after area-level probing are chosen to enter 

city-level probing, in which the landmarks from each city of the chosen areas are selected. In this way, a 

targeted client does not need to probe landmarks from all cities. 

 

 

 

 

 

4. Conclusion 

In this paper, we explore the delay-distance relationship in China, which are the world’s largest country 

in the number of Internet users and the second largest in the size of IP address space. We find that the linearity 

between delay and distance is positive but very weak. However, the closest shortest rule holds with high 

probability. For IP-Geolocation mapping in moderately connected Internet regions, we develop GeoGet. GeoGet 
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adopts closest-shortest rule as the mapping principle, and does not depend on delay distance correlation as prior 

work. GeoGet takes use of a large number of web servers as passive landmarks. Java- Script code is embedded 

in WebPages of locality-aware applications for clients to execute when visiting the site. The delay measurement 

can thus be carried on at targeted clients using HTTP/Get probing generated by JavaScript, without any client-

side software installation. Further, we adopt a two-step probing method to refine the geolocation of a targeted 

client, first to area-level and then to city-level.  We have implemented GeoGet, and the evaluation results shows 

that the mapping accuracy of GeoGet significantly outperforms traditional IP-Geolocation schemes such as 

GeoLim and GeoPing. 
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