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Direction Estimation 

Magnetometer 
Gyroscope Rotation  angle 



Direction Estimation 

𝑤𝑝𝑟𝑒𝑣: 𝑤𝑚𝑎𝑔: 𝑤𝑔𝑦𝑟𝑜 𝑎𝑛𝑑 

can be adjusted  to find a better result which is  closer to the true direction 



Direction Estimation 

𝑤𝑝𝑟𝑒𝑣 : 𝑤𝑚𝑎𝑔 : 𝑤𝑔𝑦𝑟𝑜=2 : 1 : 2 



Online Matching 

Sort out similar Anchors 

Anchor array A, Anchor array B 

Larger than 3 

Find scaling factor k and rotation matrix 𝛽 

Combine two LCS to one LCS 

other positions also rotate and scale up or down  

𝐀𝐓(𝐤𝛃)𝐓= 𝐁𝐓 



Direction Estimation 

Red circle: original BLE positions 
Blue circle:computed result after rotating,scaling and adding noise 

After rotating 100 degrees,  the frame of blue one 
can roughly coincide with the red one 
 



Outline of Rooms 

Find out every node’s GroupID 



Outline of Rooms 

Find out the outline of rooms 



Outline of Rooms & Algorithm 

KNN (K nearest neighbors) 

For each pixel in a scenario, we find the 
nearest K nodes. 
 
And figure out the group that most 
nodes belong to . 
 
And note this pixel is part of the  group.  



Outline of Rooms --result 
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Further Work 

We have deployed the BLE access points in our laboratory, And now we are going 
to integrate  all part of work to realize interface matching. 



Q&A 


