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ABSTRACT 

The Intel Mote is a new sensor node platform motivated by several design goals: increased CPU 
performance, improved radio bandwidth and reliability and the usage of commercial off-the-shelf 
components in order to maintain cost-effectiveness. This new platform is built around an 
integrated wireless microcontroller consisting of an ARM*7 core, a Bluetooth* radio, RAM and 
FLASH memory as well as various I/O options. Due to the connection-oriented nature of 
Bluetooth, a new network formation and maintenance algorithms that are optimized for this 
protocol have been created. In particular, the “scatternet” mode of Bluetooth has been 
successfully adapted to form networks comprised of multiple piconets. 
 
The Intel Mote software architecture is based on an ARM port of TinyOS. Networking and routing 
layers have been created on top of the TinyOS base to provide the underlying multi-hop 
functionality. The network is self-organizing on startup and has mechanisms to repair failed links 
and circumvent failed nodes. Lower level functionality has been abstracted in the higher-level 
interface to allow the application programmer to utilize a virtual mesh network view without having 
to manage details of the Bluetooth operation. A new transport protocol has been developed to 
support end to end reliable transmission of large datagrams between arbitrary nodes in the 
network. Leveraging the Bluetooth hold mode, a network low power mode has been 
implemented. During this mode, data can still flow through the network at very lower rates, 
reducing the power consumption, while maintaining a fast network response time. 
 
The Intel Mote was deployed in a pilot equipment monitoring application using industrial vibration 
sensors. This application was chosen since it benefits from the increased platform capabilities 
and network bandwidth of the Intel Mote platform. It also represents a potentially large market in 
the industrial monitoring and controls sector. 
 
 
DEMONSTRATIONS 

We will demonstrate the main features of the Intel Mote (scatternet formation and recovery, 
reliability protocol, low power mode). We will also show a variety of sensors connected to the Intel 
Mote platform as well as the interaction of the Imote with other Bluetooth devices. 
 
Networking 
This demo highlights the networking features of the Imote platform. We will show a network of 
Imotes come up automatically and form a tree with a root node connected to the PC. As nodes 
join the network, the LED color will change to visually indicate the depth of the node in the tree. 
The root node will send a data collection command to each node requesting 3 KB worth of data. 
This data will get transmitted reliably end to end across multiple hops, taking a few seconds per 
mote. The LEDs of the root node, the source node and all the nodes in the path will blink, 
showing the data path through the network. Once the data collection phase is done, the root node 
will issue a command to put the network in low power mode. In this mode, the Bluetooth hold 
mode is used to reduce the power consumption, while still maintaining the active links. This 
enables transmitting commands through the network while in low power mode, but at a lower 



transmission rate. The root node will send a wake up command through the network, waking up 
each level in the tree, which takes about 5 seconds per hop. This again will be visually indicated 
by the LEDs turning back to their original color. We will also demonstrate the network recovery 
feature by turning off a node and showing that its children will rejoin the network by connecting to 
other nodes. 
 
Real-time data collection 
This demo highlights the high data rates of the Imote BT radio and its MAC layer reliability. The 
demo consists of several motes connected to accelerometer boards and a root node. A network 
will be formed automatically and all the nodes will simultaneously send samples from the 2D 
accelerometer back to the root node. The root node will be connected to a PC and displaying the 
real time data of all accelerometers in a graphing tool. 
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Intel Mote based wireless accelerometer 
 
 
 
 
 
 
 
 
*Bluetooth is a trademark owned by its proprietor and used by Intel Corporation under license. 
Other names and brands may be claimed as the property of others. 


