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Introduction
Environmental sensors measures intensity or quality of lights, noises, temperature, humidity, wind, gas, and dust. They are the basic sensors for acquiring the environmental information of the physical world spaces, and the data through them are important information for determining the environmental characteristics of cyber spaces. This contribution proposes a schema for defining sensor data input from environmental sensors.
Schema for environmental sensor data
Light sensor
Syntax of light sensor data format
    "lightSensorType": {
      "type": "object",
      "properties": {
        "value": {
          "$ref:": "#/definitions/colorWType"
        },
        "unit": {
          "$ref": "#/definitions/unitType"
        },
        "color": {
          "%ref": "#/definitions/colorType"
        },
        "colorValue": {
          "%ref": "#/definitions/colorValueType"
        },
        "model": {
          "$ref": "#/definitions/colorSpaceType"
        }
      }
    },
    "colorWType": {
      "type": "array",
      "items": [
        {
          "type": "number"
        },
        {
          "type": "string",
          "pattern": "#[0-9A-Fa-f]{2}"
        }
      ]
    },
    "colorValueType": {
      "type": "array",
      "items": [
        {
          "type": "number",
        }
      ],
      "minItems": 3,
      "maxItems": 3
    },
    "colorSpaceType": {
      "type": "string",
      "enum": [
        "XYZ",
        "Yxy",
        "Lab",
        "Lch",
        "LUV",
        "HunterLab"
      ]
    },

firgure 1. Schema for light sensor
Figure 1 shows the data schema of lightSensor. Include value, unit, color, colorValue, and model as properties. value represents the detected light intensity. The unit is lux and is used when the light sensor indicates “RGBW (Red Green Blue White)”. The value can represent a color by referring to colorWType. For example, #F0 represents white. The unit is the unit of the detected light intensity. The color refers to the color of light detected by the light sensor. The colorValue represents the color of the light, depending on the type of model. For example, if model is XYZ (CIEXYZ), then it is written as X, Y, and Z in order. The model specifies the color space of the color sensor. The notation of colorValue changes depending on the model.	Comment by user: Need more explanation on patterns
Example of light sensor data instance
[image: ]
figure 2. Example of light sensor data JSON instance
Figure 2 shows the JSON instance of lightSensor. The light sensor detected 200 lux of light. Colors are represented in the CIE XYZ color space and represent blue with 0.14, 0.8, and 0.78.
Ambient noise sensor
Syntax of ambient noise sensor data format
    "ambientNoiseSensorType": {
      "type": "object",
      "properties": {
        "lifespan": {
          "type": "number"
        },
        "value": {
          "type": "number"
        },
        "unit": {
          "$ref": "#/definitions/unitType"
        }
      }
    }
figure 3. Schema for ambient noise sensor
Figure 3 shows the data schema of the ambient noise sensor. It includes lifespan, value, and unit. The lifespan represents the time taken to measure information based on the timeStamp of the root properties. The lifespan is the number of clocks in the sensor. The value is the measured ambient noise and the unit is the decibel (dB). The unit is the unit of ambient noise measured in dB if not specified.
Example of ambient noise sensor data instance
[image: ]
figure 4. Example of ambient noise sensor data JSON instance
Figure 4 shows the JSON instance of the ambientNoiseSensor. It is measured every 100 ticks of the clock in the ambient noise sensor. The ambient noise measured is 10 decibels.
Temperature sensor
Syntax of temperature sensor data format
    "temperatureSensorType": {
      "type": "object",
      "properties": {
        "value": {
          "type": "number"
        },
        "unit": {
          "$ref": "#/definitions/unitType"
        }
      }
    },
figure 5. Schema for temperature sensor
Figure 5 shows the data schema of the temperatureSensor. The value represents the temperature value and unit is C° (Celsius) if not specified.
Example of temperature sensor data instance
[image: ]
figure 6. Example of ambient noise sensor data JSON instance
Figure 6 shows the JSON instance of the temperatureSensor. In our example, the temperature sensor measured the temperature at 36.5 C˚.
Humidity sensor
Syntax of humidity sensor data format
    "humiditySensorType": {
      "type": "object",
      "properties": {
        "value": {
          "type": "number"
        },
        "unit": {
          "$ref": "#/definitions/unitType"
        }
      }
    },
figure 7. Schema for humidity sensor
Figure 7 shows the humiditySensor's data schema. The value measures humidity in percentage (%).
Example of humidity sensor data instance
[image: ]
figure 8. Example of humidity sensor JSON instance
Figure 8 shows the JSON instance of the humiditySensor. The humidity sensor measured humidity at 60%.
Wind sensor
Syntax of wind sensor data format
    "windSensorType": {
      "$ref": "#/definitions/velocitySensorType"
    },
    "velocitySensorType": {
      "type": "object",
      "properties": {
        "velocity": {
          "$ref": "#/definitions/float3DVectorType"
        },
        "unit": {
          "$ref": "#/definitions/unitType"
        }
      }
    },
figure 9. Schema for wind sensor
Figure 9 shows the data schema of windSensor. The windSensorType refers to velocitySensorType. The velocitySensorType has velocity and unit. The velocity measures the velocity of a three-dimensional vector in meters per second (m/s).
Example of wind sensor data instance
[image: ]
figure 10. Example of wind sensor JSON instance
Figure 10 shows the JSON instance of the windSensor. In the example, the wind velocity is measured at 60m/s in the x direction, 20.7m/s in the y direction, and 45m/s in the z direction.
Gas sensor
Syntax of gas sensor data format
    "gasSensorType": {
      "type": "object",
      "properties": {
        "gasType": {
          "type": "string",
          "enum": [
            "carbon monoxide",
            "carbon dioxide",
            "sulfurous acid",
            "nitrogen oxide",
            "oxygen",
            "ozone",
            "hydrogen",
            "VOC",
            "ethanol",
            "propane",
            "methane",
            "butane",
            "formaldehyde",
            "Radon222"
          ]
        },
        "value": {
          "type": "number"
        },
        "unit": {
          "$ref": "#/definitions/unitType"
        }
      }
    },
figure 11. Schema for gas sensor
Figure 11 shows the data schema of gasSensor. This includes gasType, value, and unit. The gasType selects one of the predefined gases. The value represents the gas concentration intensity. The unit uses parts per million (ppm) or picocuries per liter (pCipl).
Example of gas sensor data instance
[image: ]
figure 12. Example of gas sensor JSON instance
Figure 12 shows the JSON instance of the gasSensor. The gas measured by the gas sensor is 100 ppm of methane gas.
Dust sensor
Syntax of dust sensor data format
    "dustSensorType": {	Comment by user: Dust has particulate matter (PM) types. May need to include types.
      "type": "object",
      "properties": {
        "value": {
          "type": "number"
        },
        "unit": {
          "$ref": "#/definitions/unitType"
        }
      }
    },
figure 13. Schema for dust sensor
Figure 13 shows the data schema of dustSensor. It contains value and unit. The unit defaults to µg/m3 (microgram per cubic meters).
Example of dust sensor data instance
[image: ]
figure 14. Example of dust sensor JSON instance
Figure 14 shows the JSON instance of dustSensor. The value measured by the dust sensor is 100 µg/m3.
Conclusion
It is recommended to adopt the JSON-based schema proposed in this contribution as the environmental sensor data schema of IEEE 2888.1. In addition, it is recommended to improve the data schema in the future by adding environmental sensor data information actually used in the industry.
9

image1.png
ensedInfoBaseAttributes”:{},
ightSensorType”: {

0.14, 0.8, 0.78],





image2.png
ensedInfoBaseAttributes

{3

ambientNoiseSensorType": {
"lifespan”: 100,





image3.png
ensedInfoBaseAttributes”:{},
emperatureSensorType”
"value": 36.5,





image4.png
ensedInfoBaseAttributes”:{},
umiditySensorType”: {

60,

ercentage”





image5.png
ensedInfoBaseAttributes”:{},
windSensorType”: {

[60, 20.7, 45],
meterpersec”





image6.png
ensedInfoBaseAttributes
gasSensorType’

{3




image7.png




