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Abstract :

An unmanned ground vehicle can perform its mission automatically without human control in unknown

environment. To move up to a destination in various surrounding situation, navigational information is indispensible. In order
to be adopted for an unmanned vehicle, the navigation box is small, light weight and low power consumption. This paper
suggests navigation system using a low grade MEMS IMU for supplying position, velocity, and attitude of an unmanned
ground vehicle. This system consists of low cost and light weight MEMS sensors and a GPS receiver to meet unmanned
vehicle requirements. The sensors are basically integrated by loosely coupled method using Kalman filter and internal
algorithms are divided into initial alignment, sensor error compensation, and complex navigation algorithm. The performance of
the designed navigation system has been analyzed by real time field test and compared to commercial tactical grade GPS/INS

system.
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Performance
Accelerometer Gyroscope
Rate Ran Oto+13g | Rate Ran Oto
¢ Range 018 | Rale RIS | 000deg/sec
Ty.plcal' + 60my Initial SF L 1%
non-linearity Accuracy
Scale 20mv Scale 20mv
Factor(SF) /(deg/sec) | Factor(SF) /(deg/sec)
Sensitivity 150mv/g Bias 50% of Vdd
Sensitivity Error Bias Initial
+59 +60m
(Max:-40 ~ 125°C) e Error v
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A ZA} Trimble Channel 12 ch
Velocity
.06

Frequency L1 Accuracy 0.06 m/s
Horizontal <Sm(50%), Altitude <10m(50%),
Accuracy <8m(90%) Accuracy <16m(90%)

0,
PPS LSONS TTFF 10s(50%),
Accuracy Hot Start 13s(90%)
TTFF 38s(50%), TTFF 50s(50%),
Warm Start 425(90%) Cold Start 84s(90%)
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Fig. 3. The Microinfinity's navigation system. (NAVS).
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Title 3. The performance of a BDS.

Performance

Position Accuracy Stand Alone: 0.5 to 2m RMS

Velocity Accuracy 0.02nv/s

Pitch : 0.013deg, Roll: 0.013deg,

Attitude: Accuracy Azimuth : 0.040deg

Acceleration accuracy 0.03m/s2
Time Accuracy 20ns
. . . Cold Start : 60s, Warm Start : 50s,
Time to First Fix(TTFF) Hot Start : 30s
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