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(Submitted – 17th  July,2012) 

 

Recap: 
Before gearing up for the mid-term blog entry, the status was as follows- 

 The link between “GIS and Web of things” was live. The mode of data exchange though was 

contradictory to the initial plan of JSON exchange in accordance with the GeoServices REST API. 

This was scrapped majorly because of the lack of support provided by GIS client. The data 

exchange was through specifically structured request and KML response form the web server. 

Some of the necessary features required for its usage in a practical scenario were also 

programed, mentioned in the previous reports. 

 The Arduino device was earlier dependent on user inputs for sensor values, time, date and 

geographic coordinates. In a bid to make the device fully autonomous before the video blog, 

sensor data was taken from Arduino analog pins while the other information was obtained from 

GPS on-board. 

 

This Week: 
The mode of KML exchange although in a good working state was not good enough as the GeoServices 

REST API. Arne spent quite a lot of time looking for a client that actually supports REST API and through 

which a JSON based communication with the web server could be realized. The details are mentioned 

below:  

 Earlier in the week, wrapped up the video blog stuff with the help of Daniel Nüst and Ann 

Hitchcock. It was published on Wednesday. 

 

 After that, started observing various API which Arne shortlisted, the one’s which could 

efficiently communicate with the web server in accordance with the GeoServices REST API. First 

to come down the lane was Flex API  http://resources.arcgis.com/en/help/flex-

api/samples/01nq/01nq0000001t000000.htm 

This however, was not suited for our purposes as the image rendering was done on the server 

side which was not possible for the Arduino Web Server to perform.  

 

 To our liking, we needed an API which did the image rendering stuff itself on the client side 

much like what the earth browsers do, and requested the required features from the Arduino. 

All this and lots more is provided by JavaScript API 

http://help.arcgis.com/en/webapi/javascript/arcgis/ which we looked next and is the promising 

new way forward. 

 

http://help.arcgis.com/en/webapi/javascript/arcgis/


 Arne was informed by the ESRI person’s that their JavaScript client fully supports REST API. To 

start with, we looked at a sample HTML code in which basemap is requested from one source 

and the feature layer which is added over it is hosted by the web server (in our case- Arduino 

Web Server) . The snapshot of the code is shown below: 

 

function init() { 

    var ans = prompt("Enter the URL of Feature 

service","http://sampleserver3.arcgisonline.com/ArcGIS/rest/services/Hydrogra

phy/Watershed173811/MapServer/1"); 

        var extent = new esri.geometry.Extent({"xmin":-

96.6063,"ymin":38.3106,"xmax":-96.4764, 

              "ymax":38.3689,"spatialReference":{"wkid":4269}}); 

        map = new esri.Map("map", { extent: 

esri.geometry.geographicToWebMercator(extent)}); 

        dojo.connect(map, "onLoad", initOperationalLayer); 

 

        var imagery = new 

esri.layers.ArcGISTiledMapServiceLayer("http://server.arcgisonline.com/ArcGIS

/rest/services/World_Imagery/MapServer"); 

        map.addLayer(imagery); 

        mapLayers.push(imagery); 

      } 

 

 Highlighted in Blue is the URL from where basemap is obtained. Arduino Web Server will have 

nothing to do with this part.  

 

 The URL highlighted in red is the one from where features are obtained. This URL alone is not 

sufficient to request the entire feature layer. JavaScript API takes on from here and structures 

the other necessary requests on its own. On monitoring through the Fiddler, following requests 

were made to the map server. This is necessary to monitor as we will program our Arduino Web 

Server in a similar way.  

 

1. http://sampleserver3.arcgisonline.com/ArcGIS/rest/services/Hydrography/Watershed1

73811/MapServer/1?f=pjson&callback=dojo.io.script.jsonp_dojoIoScript_Rivers10_9_55

462853563336_1_1900._jsonpCallback 

 

The response to this is in JSON format and is embedded within the callback parameter 

highlighted above. The file contains information about the layer, which in this case is a 

feature layer and its sublayers. This does not contain any geographic information but it 

is necessary to structure the further requests. 

 

 

 

 

http://sampleserver3.arcgisonline.com/ArcGIS/rest/services/Hydrography/Watershed173811/MapServer/1?f=pjson&callback=dojo.io.script.jsonp_dojoIoScript_Rivers10_9_55462853563336_1_1900._jsonpCallback
http://sampleserver3.arcgisonline.com/ArcGIS/rest/services/Hydrography/Watershed173811/MapServer/1?f=pjson&callback=dojo.io.script.jsonp_dojoIoScript_Rivers10_9_55462853563336_1_1900._jsonpCallback
http://sampleserver3.arcgisonline.com/ArcGIS/rest/services/Hydrography/Watershed173811/MapServer/1?f=pjson&callback=dojo.io.script.jsonp_dojoIoScript_Rivers10_9_55462853563336_1_1900._jsonpCallback


2. http://sampleserver3.arcgisonline.com/ArcGIS/rest/services/Hydrography/Watershed1

73811/MapServer/1/query?f=pjson&returnGeometry=true&spatialRel=esriSpatialRelInt

ersects&maxAllowableOffset=9&geometry=%7B%22xmin%22%3A-

10742765.703324772%2C%22ymin%22%3A4620936.2590463925%2C%22xmax%22%3A

10737873.733514529%2C%22ymax%22%3A4625828.228856636%2C%22spatialReferen

ce%22%3A%7B%22wkid%22%3A102100%7D%7D&geometryType=esriGeometryEnvelop

e&inSR=102100&outFields=*&outSR=102100 

 

It is similar to the previous requests except for the query parameter added to filter the 

response from the server. The response is also a JSON file containing various geometric 

features, in this case the path of rivers. The major among these is the geometry 

parameter highlighted above. Since the data hosted by the server can be huge; the 

geometry parameter instructs the server to send the data relative to the mentioned 

coordinates only. There are 4-5 requests of this kind to the server all but slightly 

differing in the geometry parameter. Response to it is shown below. 

 

///reponse from the server  

"features" : [ 

    { 

      "attributes" : { 

        "objectid" : 661,   

        "fdate" : 939772800000, 

        "resolution" : 3, 

        "gnis_id" : null, 

        "gnis_name" : South Fork Cottonwood River,     //river name  

        "lengthkm" : 2.476,                         //river length 

         "reachcode" : "11070203001229", 

        "flowdir" : 1, 

        "wbareacomid" : null, 

        "ftype" : 460, 

        "fcode" : 46003, 

        "enabled" : 1, 

        "st_length(shape)" : 0.027146104693270945 

      }, 

//path of the river, in our case only the coordinates of arduino  

      "geometry" : { 

        "paths" : [ 

          [ 

            [ 

              -10738757.865165533, 

              4622666.918151659 

http://sampleserver3.arcgisonline.com/ArcGIS/rest/services/Hydrography/Watershed173811/MapServer/1/query?f=pjson&returnGeometry=true&spatialRel=esriSpatialRelIntersects&maxAllowableOffset=9&geometry=%7B%22xmin%22%3A-10742765.703324772%2C%22ymin%22%3A4620936.2590463925%2C%22xmax%22%3A10737873.733514529%2C%22ymax%22%3A4625828.228856636%2C%22spatialReference%22%3A%7B%22wkid%22%3A102100%7D%7D&geometryType=esriGeometryEnvelope&inSR=102100&outFields=*&outSR=102100
http://sampleserver3.arcgisonline.com/ArcGIS/rest/services/Hydrography/Watershed173811/MapServer/1/query?f=pjson&returnGeometry=true&spatialRel=esriSpatialRelIntersects&maxAllowableOffset=9&geometry=%7B%22xmin%22%3A-10742765.703324772%2C%22ymin%22%3A4620936.2590463925%2C%22xmax%22%3A10737873.733514529%2C%22ymax%22%3A4625828.228856636%2C%22spatialReference%22%3A%7B%22wkid%22%3A102100%7D%7D&geometryType=esriGeometryEnvelope&inSR=102100&outFields=*&outSR=102100
http://sampleserver3.arcgisonline.com/ArcGIS/rest/services/Hydrography/Watershed173811/MapServer/1/query?f=pjson&returnGeometry=true&spatialRel=esriSpatialRelIntersects&maxAllowableOffset=9&geometry=%7B%22xmin%22%3A-10742765.703324772%2C%22ymin%22%3A4620936.2590463925%2C%22xmax%22%3A10737873.733514529%2C%22ymax%22%3A4625828.228856636%2C%22spatialReference%22%3A%7B%22wkid%22%3A102100%7D%7D&geometryType=esriGeometryEnvelope&inSR=102100&outFields=*&outSR=102100
http://sampleserver3.arcgisonline.com/ArcGIS/rest/services/Hydrography/Watershed173811/MapServer/1/query?f=pjson&returnGeometry=true&spatialRel=esriSpatialRelIntersects&maxAllowableOffset=9&geometry=%7B%22xmin%22%3A-10742765.703324772%2C%22ymin%22%3A4620936.2590463925%2C%22xmax%22%3A10737873.733514529%2C%22ymax%22%3A4625828.228856636%2C%22spatialReference%22%3A%7B%22wkid%22%3A102100%7D%7D&geometryType=esriGeometryEnvelope&inSR=102100&outFields=*&outSR=102100
http://sampleserver3.arcgisonline.com/ArcGIS/rest/services/Hydrography/Watershed173811/MapServer/1/query?f=pjson&returnGeometry=true&spatialRel=esriSpatialRelIntersects&maxAllowableOffset=9&geometry=%7B%22xmin%22%3A-10742765.703324772%2C%22ymin%22%3A4620936.2590463925%2C%22xmax%22%3A10737873.733514529%2C%22ymax%22%3A4625828.228856636%2C%22spatialReference%22%3A%7B%22wkid%22%3A102100%7D%7D&geometryType=esriGeometryEnvelope&inSR=102100&outFields=*&outSR=102100
http://sampleserver3.arcgisonline.com/ArcGIS/rest/services/Hydrography/Watershed173811/MapServer/1/query?f=pjson&returnGeometry=true&spatialRel=esriSpatialRelIntersects&maxAllowableOffset=9&geometry=%7B%22xmin%22%3A-10742765.703324772%2C%22ymin%22%3A4620936.2590463925%2C%22xmax%22%3A10737873.733514529%2C%22ymax%22%3A4625828.228856636%2C%22spatialReference%22%3A%7B%22wkid%22%3A102100%7D%7D&geometryType=esriGeometryEnvelope&inSR=102100&outFields=*&outSR=102100
http://sampleserver3.arcgisonline.com/ArcGIS/rest/services/Hydrography/Watershed173811/MapServer/1/query?f=pjson&returnGeometry=true&spatialRel=esriSpatialRelIntersects&maxAllowableOffset=9&geometry=%7B%22xmin%22%3A-10742765.703324772%2C%22ymin%22%3A4620936.2590463925%2C%22xmax%22%3A10737873.733514529%2C%22ymax%22%3A4625828.228856636%2C%22spatialReference%22%3A%7B%22wkid%22%3A102100%7D%7D&geometryType=esriGeometryEnvelope&inSR=102100&outFields=*&outSR=102100


            ], 

.. 

.. 

.. 

.. 

            [ 

              -10736052.957390739, 

              4623087.8707351768 

            ] 

          ] 

        ] 

      } 

 

On running the HTML file, we see something like this- The background is loaded form an Image Server, 

something not of our concern and the blue lines denote the river path loaded as a result of the 

response,  much like the one mentioned above. 

 

 

 

 

 



On clicking the river path, we can see its information- 

 

 

The sample code was modified to ask for the feature service URL at the start up- 

 

Further, the response files in the above case were hosted by the Arduino web server and the URL of 

the feature service changed to 

192.168.1.177/ArcGIS/rest/services/Hydrography/Watershed173811/MapServer/1  to check for its 

compatibility with the JS API. To our benefit, the communication between the two was flawless 

paving the path to carry on with JS API, although the response took quite a bit of time to reach client. 

The modified code and the HTML file is uploaded at the SVN. 

Next task:  
The response to the request from the JavaScript API client shall be modified to serve the information 

about the state of Arduino and its sensors. Simply stating, all the information that was transmitted in a 



KML file will now be put in a JSON response. Also, the capabilities of the time based query need to be 

added. For this, we need to work around the JavaScript API a bit. 


