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Abstract

Aiming at the problem of difficult diagnosis and rapid positioning of armored vehicle state para-
meter acquisition equipment during the exercise, a fault monitoring and positioning method
based on fault tree analysis and hardware coding is designed. Firstly, the physical positioning of
the device function module is realized through the unique device code combined with the slot
code, and then the real-time monitoring of the fault is realized by establishing a system fault tree,
sending status data in real time and fault classification alarm. Finally, taking the exception of the
audio and video acquisition module as an example, a fault tree is established and applied to locate
the fault to the most basic fault unit. Practical use shows that this method can quickly locate the
location of the faulty module and the cause of the fault, help the maintenance personnel to quickly
locate the fault at the module or unit level, and have a great help in improving the fault diagnosis
capability of the unit repairing unit.
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Figure 1. Equipment composition block diagram
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Table 1. Function module main fault table
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Table 2. Device address and slot address design

= 2. WEMUETE AN TR

AL 1 AL 2 8L 3 AL 4 AL 5 8L 6
Add_Slot3 0 0 0 1 1 1
Add_Slot2 0 1 1 0 0 1
Add_Slotl 1 0 1 0 1 0
Huhk- %5 001 010 011 100 101 110
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w1 w2 W& 3 w4 w5 WH 6 w7 w8
Add_Device6 0 0 0 0 0 0 0 0
Add_Device5 0 0 0 0 0 0 0 0
Add_Device4 0 0 0 0 0 0 0 1
Add_Device3 0 0 0 1 1 1 1 0
Add_Device2 0 1 1 0 0 1 1 0
Add_Devicel 1 0 1 0 1 0 1 0
Hbhk% 000001 000010 000011 000100 000101 000110 000111 001000
W% 9 w10 B 11 w12 B 13 B 14 w15 B 16
Add_Device6 0 0 0 0 0 0 0 0
Add_Device5 0 0 0 0 0 0 0 1
Add_Device4 1 1 1 1 1 1 1 0
Add_Device3 0 0 0 1 1 1 1 0
Add_Device2 0 1 1 0 0 1 1 0
Add_Devicel 1 0 1 0 1 0 1 0
Hhhk% 001001 001010 001011 001100 001101 001110 001111 010000
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Table 3. Pin diagram of the backplane slot
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A=) A B c Edzs A B C

1 12v1 LAN4_DA+ 17 LAN3_DC+ 1PPS LAN1_DC+
2 12v1 LAN4_DA- 18 LAN3_DC- 25PPS LAN1_DC-
3 12v1 LAN4_DB+ 19 LAN3_DB- RS422_RX2+ LAN1_DB-
4 12v1 LAN4_DC+ 20 LAN3_DD+ RS422_TX2+ LAN1_DD+
5 LAN2_DA+ LAN4_DC- 21 LAN3_DD- RS422_RX2- LAN1_DD-
6 LAN2_DA- LAN4_DB- 22 RS422_TX1+ RS422_TX2— Add_Devicel
7 LAN2_DB+ LAN4_DD+ 23 RS422_TX1- RS422_GND Add_Device2

LAN2_DC+ LAN4_DD- 24 RS422_RX1+ RS422_GND Add_Device3
9 LAN2_DC- LAN5_DA+ 25 RS422 RX1- Add_Slotl Add_Device4
10 LAN2_DB- LAN5_DA- 26 RS422_GND Add_Slot2 Add_Device5
1 LAN2_DD+ LAN5_DB+ 27 RS422_GND Add_Slot3 Add_Device6
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12 LAN2_DD- LAN5_DC+ 28
13 PWR_Downl LAN5_DC- 29 GND
14 LAN3_DA+ LAN5_DB- LAN1_DA+ 30 GND
15 LAN3_DA- LAN5_DD+ LANL DA- 31 GND
16 LAN3_DB+ LAN5_DD— LAN1 DB+ 32 GND GND
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Figure 2. Embedded testability overall design scheme
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Figure 3. Incentive test schematic
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Figure 5. Schematic diagram of fixed resistance
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Figure 6. Fault diagnosis logic tree diagram
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Figure 7. Software function flow chart
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Figure 8. Measurement module software interface diagram
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Figure 9. Fault diagnosis tree interface diagram
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