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Chris Gaber

Clemson University
Greenville, SC, USA
cgaber@clemson.edu

Figure 1: Multiple Markers Detected with Distances
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1 INTRODUCTION
The program distance.py uses Aruco markers as well as their di-
mensions on the camera in order to calculate the distance away
from the camera. The distance is fairly accurate (see Figure 1). It
is also able to keep track of multiple markers at once. Accurate
distance tracking is important. Using cameras to calculate distance
is much cheaper than using other forms such as radar, and it is
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accurate enough for many use cases. We can also use the distance
the camera is away from the marker as a way to designate AOI’s as
well.

2 CALIBRATION
The program requires several forms of calibration. The camera must
first be calibrated and the Camera Matrix as well as the Distortion
Coefficients must be passed into the program. Next, we determine
the focal length in virtual space. The focal length was calibrated at
one foot from the camera. Once calibrated, the value is saved and
used in subsequent program runs. This makes the setup easy and
inexpensive.

3 MEASUREMENTS
The formula for calculating the distance to the camera is very
simple:

𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 = 𝑘𝑛𝑜𝑤𝑛𝑊𝑖𝑑𝑡ℎ ∗ 𝑓 𝑜𝑐𝑎𝑙𝐿𝑒𝑛𝑔𝑡ℎ

𝑟𝑒𝑐𝑡𝑎𝑛𝑔𝑙𝑒𝐴𝑟𝑒𝑎
(1)

Here the distance refers to the distance between the camera and
the Aruco marker. The known width refers to the width of the
Aruco Marker. The current version of distance.py uses markers that

2021-04-20 17:38. Page 1 of 1–2.



Un
pu
bli
she
d w

ork
ing

dra
ft.

No
t fo
r d
istr
ibu
tio
n.

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

Conference’17, July 2017, Washington, DC, USA Chris Gaber

175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

192

193

194

195

196

197

198

199

200

201

202

203

204

205

206

207

208

209

210

211

212

213

214

215

216

217

218

219

220

221

222

223

224

225

226

227

228

229

230

231

232

Table 1: Accuracy of Detection

Calculated Distance (ft.) Actual Distance(ft.) Accuracy(%)
2.95 3 98.33
5.98 6 99.67
1 1 100

0.55 0.5 91

are 100mm wide. The focal length is the value that we calibrated
earlier. It gives the angle of view; how much of the scene will be

captured—and the magnification; how large individual elements
will be. Finally, rectangleArea refers to the minimum rectangle area
of the Aruco marker found in the frame. By inputting the current
rectangleArea to the equation, we are able to calculate the distance
to the camera.

4 METHODOLOGY AND TESTING
Several trials were run at various distances to calculate the accuracy
of the calculated distance at different ranges. It was found that the
calculation was much more accurate at ranges past 1 foot (See Table
1).
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