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6i 0.001 0.001 0.001 0.001 0.001�6i 10−5/h 10−5/h 10−5/h 10−5/h 8×10−6/15 sMrE 99.9% 99.9% 99.9% 99.9% 99.9%D� NPA, Non-Precision approach��1v+-�APV, Approach with Vertical Guidance�U*ik+-	
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5 100 100 99.38 97.43 12.39

7.5 100 100 99.38 97.43 2.92

10 99.86 99.86 99.10 96.46 0

12.5 99.79 99.7998.82 95.35 0

15 99.59 99.45 98.20 93.90 0V 3 RAIM �4/ (%) (#��,).�� /(◦) �X #~ 9� NPA APV-I

5 100 100 100 100 100

7.5 100 100 100 100 100

10 100 100 100 100 100

12.5 100 100 100 100 100

15 100 100 100 100 100$�[*o�L�Jbnl'&�j�
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5 0 0 3 1.13×10−4

7.5 0 0 3 1.6×10−4

10 0 0
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15 1 4.99×10−6V 5 %}��szl (m��,).�� NPA APV-I
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7.5 0 43.6 43.6 0.677 8.0 8.677
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10 0 2.28 2.28 0 4.66 4.66
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5 95.62 97.64

7.5 92.28 98.17

10 88.44

12.5 79.91

15 76.29V 9 �i<�X��szl (m��,).�� /(◦) NPA APV-I

5 99.60 99.60

7.5 99.41 99.41

10 99.12 99.11

12.5 98.66 98.65

15 98.28 98.28uO
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Analysis of RAIM Availability and its Performance

under Pseudolite-aided Condition

GUO Rui 1,2, ZHANG Jian-ting 2, FENG Lai-ping 3,4, YANG Zhen 4

(1. Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China;2. 61081 Unit,

Beijing 100094, China; 3. 61540 Unit, Xi’an 710054, China; 4. Surveying and Mapping Institute of Information

engineering University, Zhengzhou 450052, China)

Abstract: This paper introduced basic theory of RAIM and its availability, and analysed navi-

gation principle and key technology of pseudolite. This paper also deduced RAIM algorithm with

pseudolite-aided, and gave calculation formula of weighed observation matrix. Results from STK

simulation showed: Under Global Positioning System, RAIM availability was lower in order of

ocean, domestic, terminal, NPA and APV-I, while single GPS as navigation method could not

meet aviation needs above APV-I phase; RAIM availability was improved greatly with pseudolite-

aided, RAIM was 100 percents available during APV-I phase; Probability of False Alarm, Proba-

bility of Missed Detection and probability of false identification were improved; false identification

probability was much higher than missed detection probability and false identification was the

chief cause of missed alarm.

Key words: Receiver Autonomous Integrity Monitoring; Horizontal Protection Level; fault

detection; fault identification; pseudolite


