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[Abstract]

This paper proposes an efficient specific object recognition algorithm for standalone mobile augmented reality (AR) system. For
this purpose, we propose a technique to accurately recognize specific objects using only the resources of pure mobile devices.
Specifically, we propose a solution to the accuracy, memory, and speed problems that occur in the recognition process when the
number of objects is close to 1,000. Compared to existing mobile AR systems that recognizes only one object, we could increase
the number of recognition objects to 1,000 at the expense of only 8% reduction in the recognition rate. Further, the real-time
recognition of 1,000 objects uses only 18 Mbytes of memory on mobile devices.
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Table 1.O:ccuracy comparison of the features
Features

Test Sets legi‘;? ORB | PhonySIFT |QPhonySIFT
Simple 0.80 0.93 0.96 0.94
Occlusion 0.77 0.53 0.82 0.75
Tilt 0.45 0.37 0.46 0.44
Fast Movement| 0.60 0.74 0.51 0.42
Loss of Target 0.55 0.54 0.53 0.52
Total 0.64 0.61 0.66 0.61
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Table 3. Specific object recognition performance of the
proposed method according to the number of
distractors

Number of distractors

Computation time for each operation (ms)
Memory
Features
. - . (KB)
Detection|DescriptionMatchingPROSAC| Total
Random | 5 - 84 | 22 | 145 | 10240
Forest
ORB 3.9 4.2 3.1 2.2 13.4 16
PhonySIFT 39 5.0 42 22 15.3 72
QPhonySIFT| 3.9 5.0 1.9 22 13.0 18

50 100 200 500 1,000

Accuracy 0.60 0.59 0.59 0.59 0.58

Time (ms) 23.0 24.4 30.5 333 37.5
Memory (KB) 0.9 1.8 3.6 9 18
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