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ABSTRACT

In this paper, user-position estimation method is proposed by using a single camera for both indoor and
outdoor environments. Conventionally, the GPS of RF-based estimation methods have been widely studied in the
literature for outdoor and indoor environments, respectively. Each method is useful only for indoor or outdoor
environment. In this context, this study adopts a vision-based approach which can be commonly applicable to
both environments. Since the distance or position cannot be extracted from a single still image, the reference
images pro-stored in image database are used to identify the current position from the single still image captured
by a single camera. The reference image is tagged with its captured position. To find the reference image which
is the most similar to the current image, the SURF algorithm is used for feature extraction. The outliers in
extracted features are discarded by using RANSAC algorithm. The performance of the proposed method is

evaluated for two buildings and their outsides for both indoor and outdoor environments, respectively.
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Fig. 10. Indoor environment (a) IT building (b) Electrical
building in Yeungnam Univ.
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Table 3. Estimate result of user position

A Ao} 7P 243t 27 A3}
g |7 BE DB $]4 °
1 | A | NN_02_095_160 | NN_02_094_160 | NN_02_094_160
2 | Al | S$5.02.094_163 | S$S_02.094_164 | SS_02_094_164
3 | Al | NN_03_094_162 | NN_03_094_160 | NN_03_094_160
4 | AW | $5_03.030_155 | S$S_03_030_156 | SS_03_030_156
5 | A | EE_01.023.083 | EE_01.024 083 | EE_01_024_083
6 | A | sS_01_061.082 | SS_01.060_083 | SS_02_060_083
7 | AW | BEL02.035.095 | EE_02.036.095 | EE_02_036_095
8 | AJY] | WW_02_073_083 | WW_02_072_083 | WW_02_072_083
9 | Al | EE_03_055_083 EE_03_056_083 EE_03_056_083
10 | AWl | WW_03_054_083 | WW_03_052_083 | WW_03_052_083
11 [A1€] | NW_01_061_118 | NW_01_061_116 | NW_01_061_116
12 | Al9] | Ss_01.061_143 | SS_01_061_144 | SS_01_061_144
13 | Al9] | NN_02_061_113 | NN_02_061_112 | NN_02_061_112
14 | Al9] | $5.02.061_122 | SS_02.061_124 | SS_02_061_124
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Table 4 The accuracy analysis of keypoint matching

Al

ki)

ks
o

S1
254
227
212
235
247
235

S2
231
238
193
242
238
229

Ml
134
144
129
136
146
138

Al
55%
59%
63%
56%
60%
59%

S+R1
193
189
202
187
193
193

S+R2
182
198
184
184
205
191

M2
164
158
169
144
167
161

A2
87%
81%
87%
77%
83%
83%

1
2
3
4
5
A
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Table 5. Keypoint detection and matching time

A | SM TIME S+R_M TIME
1 146 2.46 sec 168 3.18 sec
2 139 2.38 sec 172 3.19 sec
3 152 2.46 sec 168 3.28 sec
4 134 2.59 sec 182 3.46 sec
5 136 2.32 sec 176 3.42 sec
6 133 2.63 sec 175 3.23 sec
7 149 2.48 sec 184 3.51 sec
8 157 2.65 sec 169 3.27 sec
9 136 2.43 sec 171 3.36 sec
10 151 2.55 sec 173 3.44 sec
A 143 2.49 sec 174 3.33 sec
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