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Abstract: In a real-time indoor place recognition system using image features detection, specific markers

included in input image should be detected exactly and quickly. However because the same markers in

image are shown up differently depending to movement, direction and angle of camera, it is required a

method to solve such problems. This paper proposes a technique to extract the features of object without

regard to change of the object scale. To support real-time operation, it adopts SURF(Speeded up Robust

Features) which enables fast feature detection. Another feature of this system is the user mark

designation which makes possible for user to designate marks from input image for location detection in

advance. Unlike to use hardware marks, the feature above has an advantage that the designated marks

can be used without any manipulation to recognize location in input image.
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Fig. 2. Integral operation in rectangle area using integral

image.
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Fig. 3. The second order Gaussian partial derivative and
approximated box filter.
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Fig. 4. Creation of SURF descriptor and applying it to
contrast image.

Fig. 5. Extracting image features using SURF.
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Place recognize
marker

Fig. 8. Recognition of place marker from real time

image.
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Fig. 9. The marker images used for experimental place

recognition.

Fig. 10. The indoor place images used for experimental

place recognition.
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Fig. 11. Experimental images for place recognition using marker
(a) recognizing region including one of candidate markers on the
inside of office, (b) recognizing one of candidate markers on the
inside of office, (c) recognizing region including one of candidate
markers on the inside stair of building, (d) recognizing one of
candidate markers on the inside stair of building, (e) recognizing
region including one of candidate markers in indoor hallway, (f)
recognizing one of candidate markers in indoor hallway.
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Fig. 12. Experimental image when using SIFT (a)
showing detection of image feature, (b) showing detection

of one of candidate markers.

Table 1. The comparison of recognition rate and time in
each different places.

Recognition rate
X Average
of place recognize .. .
Places recognition time|
marker (1 frame/sec)
(1,800 frame)
placel (Inside the office) 98% 05
place2 (Inside the office) 95% 0.3
place3 (Corridor) 92% 0.3
place4 (Stair) 90% 0.2
place5 (Corridor) 95% 0.3
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Table 2. The comparison of recognition time between
SURF and SIFT in each different places.

Places SIFT(msec) SURF (msec)
placel 2261.5 241.4
place2 2533.7 193.7
place3 1937.7 191.2
place4 1907.6 1735
placeb 2010.3 172.6

Table 3. The comparison of max/min processing time
for image feature extraction in each different places when
using SURF.

SURF
Places Max. process time Min. process time
(msec) (msec)
placel 299.9 203.5
place2 220.8 174.2
place3 2214 169.4
place4 205.9 161.2
placeb 165.1 186.8
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