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Problem Formulation
v Leader  (L):     Uncontrolled  unknown  path  𝑃𝑎𝑡ℎ%

Location  𝑃𝑜𝑠% 𝑡 = (𝑥% 𝑡 ,𝑦% 𝑡 )

v TrackBot (F): Controlled  path  𝑃𝑎𝑡ℎ.
Location  𝑃𝑜𝑠. 𝑡 = 𝑥. 𝑡 , 𝑦. 𝑡

Goal: 𝑃	  (| 𝑃𝑜𝑠% 𝑡 − 𝑃𝑜𝑠. 𝑡 |2 ≤ 𝐷56) ≈ 1	  ∀	  𝑡
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The	  Proposed	  System	  
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The	  TrackBot Prototype

State	  Dynamics
v State:   𝑆 𝑡 = 𝑑< 𝑡 ,	  	  	  𝑣><?< 𝑡 , 	  	  	  𝜃><?< 𝑡 A

v Observation:   𝑂 𝑡 = 𝑑C 𝑡 ,	  	  	  𝑣><?C 𝑡 , 	  	  	  𝜃><?C 𝑡 A

v System: 𝑆 𝑡 + 1 = 𝐴𝑆 𝑡 + 𝐵𝑈 𝑡 + 𝑍 𝑡
𝑂 𝑡 = 𝐶𝑆 𝑡 +𝑊 𝑡

Cost  Function:

LQG  
Solution:

Practical	  Experiment	  Results
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Method I
Method II
Weighted Average Method

Full  Path  Traces  from  Practical  Experiments

Speed	  Observation
v Optimistic:

v Pragmatic:  

𝒓L𝟏𝟖𝟎∘ 𝒓L𝟏QR.2∘ ⋯ 𝒓L𝟏.𝟖∘ 𝒓𝟎∘ 𝒓U.𝟖∘ ⋯ 𝒓𝟏QV.W∘ 𝒓𝟏Q𝟖.2∘

𝒓′L𝟏𝟖𝟎∘ 𝒓L𝟏QR.2∘
Y ⋯ 𝒓L𝟏.𝟖∘

Y 𝒓𝟎∘
Y 𝒓U.𝟖∘

Y ⋯ 𝒓𝟏QV.W∘
Y 𝒓𝟏Q𝟖.2∘

Y

𝑟𝑠𝑠𝑖\
𝑁𝑜𝑟𝑚𝑎𝑙𝑖𝑧𝑒

𝑔𝑎𝑖𝑛C

gL𝟏𝟖𝟎∘ gL𝟏QR.2∘ ⋯ gL𝟏.𝟖∘ g𝟎∘ gU.𝟖∘ ⋯ g𝟏QV.W∘ g𝟏Q𝟖.2∘ 𝑔𝑎𝑖𝑛efg

gL𝟏𝟖𝟎hi∘gL𝟏QR.2h ⋯ gL𝟏.𝟖hi∘ g𝟎hi∘ gU.𝟖hi∘ ⋯ g𝟏QV.Whi∘g𝟏Q𝟖.2hi∘ 𝑔𝑎𝑖𝑛efg(𝜃)

Shift  by  𝜃

𝜃 ∈ Θ = {−180∘, −178.2∘,⋯ ,0∘, ⋯ , 178.2∘}

Angle	  Observation

𝑟r∘Measure  RSSI  value,

v Solely	  RSSI	  based	  relative	  position	  sensing	  and	  movement	  control	  system
v Demonstrated	  	  <5m	  proximity	  with	  99%	  empirical	  probability	  to	  a	  leader	  that	  is	  at	  least	  1.8x	  slower


