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1. RFBIREX
852 git KB sd KBRS,

HIER A

1 $ git clone ssh://git@192.168.1.251:2222/embedded-team/mcu/wn_hand_sdk.git
2 $ cd wn_hand_sdk/
3 $ git checkout develop_v2.1

2. REMKH

LR

$ sudo apt update
$ sudo apt install libspdlog-dev libboost-all-dev libfmt-dev libyaml-cpp-dev
libmodbus-dev

$ sudo apt install libasio-dev pybindll-dev python3-pip

w

$ pip install pybindil

3. BB4RIF

EBLRIF

1 $ cd wn_hand_sdk/

2 $ mkdir build && cd build
3 $ cmake ..

4 $ make

5 $ make install

mIERINE, build/outputsBR T4 msamplesflsdk,

BTG

F%: ./wn_hand_api_demo

T fl: ./wn_hand_api_demo

(GRS

1 $ cd build/outputs/samples/wn_hand_api_demo

2 $ sudo ./wn_hand_api_demo
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--—— Get SDK Version —-—-—
SDK Version: V2.1

-—— Bus Service Init —-—-

[2026-07-29 11:17:31.883] [api_log] [info] Timed rotating logger initialized
successfully

[2026-07-29 11:17:31.883] [api_log] [info] Log directory:
/home/ethan/workspace/update/vanex_hand_sdk/build/outputs/samples/wn_hand_api_d
emo/wn_hand_logs/api

[2026-07-29 11:17:31.883] [api_log] [info] Max file size: 10MB, Max files: 10
[2026-07-29 11:17:31.883] [api_log] [info] Custom spdlog_utility logger
initialized successfully

[2026-07-29 11:17:31.883] [api_log] [info] Logger parameters:

[2026-07-29 11:17:31.883] [api_log] [info] Directory:
/home/ethan/workspace/update/vanex_hand_sdk/build/outputs/samples/wn_hand_api_d
emo/wn_hand_logs/api

[2026-07-29 11:17:31.883] [api_log] [info] File prefix: api_log

[2026-07-29 11:17:31.883] [api_log] [info] Max file size: 10485760 bytes
[2026-07-29 11:17:31.883] [api_log] [info] Max backup files: 10

[2026-07-29 11:17:31.883] [api_log] [info] Log level: debug

[2026-07-29 11:17:31.883] [api_log] [info] console_Log level: debug
[2026-07-29 11:17:31.883] [api_log] [info] IOXIZEREEH

[2026-07-29 11:17:31.883] [api_log] [info] bus_type read from config:
modbus_rtu

[2026-07-29 11:17:31.884] [api_log] [info] setting driver to ModbusRtuBus
[2026-07-29 11:17:31.884] [modbus_rtu_log] [info] Timed rotating logger
initialized successfully

[2026-07-29 11:17:31.884] [modbus_rtu_log] [info] Log directory:
/home/ethan/workspace/update/vanex_hand_sdk/build/outputs/samples/wn_hand_api_d
emo/wn_hand_logs/modbus_rtu

[2026-07-29 11:17:31.884] [modbus_rtu_log] [info] Max file size: 10MB, Max
files: 50

[2026-07-29 11:17:31.884] [modbus_rtu_log] [info] Custom spdlog_utility logger
initialized successfully

[2026-07-29 11:17:31.884] [modbus_rtu_log] [info] Logger parameters:
[2026-07-29 11:17:31.884] [modbus_rtu_log] [info] Directory:
/home/ethan/workspace/update/vanex_hand_sdk/build/outputs/samples/wn_hand_api_d
emo/wn_hand_logs/modbus_rtu

[2026-07-29 11:17:31.884] [modbus_rtu_log] [info] File prefix: modbus_rtu_log
[2026-07-29 11:17:31.884] [modbus_rtu_log] [info] Max file size: 10485760
bytes

[2026-07-29 11:17:31.884] [modbus_rtu_log] [info] Max backup files: 50
[2026-07-29 11:17:31.884] [modbus_rtu_log] [info] Log level: debug
[2026-07-29 11:17:31.884] [modbus_rtu_log] [info] console_Log level: debug
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[2026-07-29 11:17:31.

[2026-07-29 11:17:31.
[2026-07-29 11:17:31.

[2026-07-29 11:17:31.

Checking config file

[2026-07-29 11:17:31.
./config/hand_system.
[2026-07-29 11:17:31.
[2026-07-29 11:17:31.

700 bytes

[2026-07-29 11:17:31.

permissions: 100644

[2026-07-29 11:17:31.

884] [modbus_rtu_log]

884] [modbus_rtu_log]
884] [modbus_rtu_log]

884] [modbus_rtu_log]
existence...

884]
yaml
884]
884]

[modbus_rtu_log]

[modbus_rtu_log]
[modbus_rtu_log]
884] [modbus_rtu_log]

884] [modbus_rtu_log]

Loading YAML config file...

[2026-07-29 11:17:31.

loaded successfully

[2026-07-29 11:17:31.

node found in config

[2026-07-29 11:17:31.
'/dev/ttyUSBO'
[2026-07-29 11:17:31.

from config:

parsed successfully:

[2026-07-29 11:17:31.

parsed successfully:

[2026-07-29 11:17:31.

[2026-07-29 11:17:31.

884] [modbus_rtu_log]

885] [modbus_rtu_log]

885] [modbus_rtu_log]
885] [modbus_rtu_log]
115200

885] [modbus_rtu_log]
1

885] [modbus_rtu_log]

885] [modbus_rtu_log]

Final configuration summary

[2026-07-29 11:17:31.

[2026-07-29 11:17:
/dev/ttyUSBO
[2026-07-29 11:17:
115200
[2026-07-29 11:17:
1

[2026-07-29 11:17:
N

[2026-07-29 11:17:
8

[2026-07-29 11:17:
1

[2026-07-29 11:17:

31

.885]

3.

31.

885] [modbus_rtu_log]
[modbus_rtu_log]
[modbus_rtu_log]
[modbus_rtu_log]
885] [modbus_rtu_log]
885] [modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[info]

[info]
[info]

[info]

[info]

[info]
[info]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

[ModbusRtuBus]

[ModbusRtuBus]
[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]
[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

init() called

[STEP 1]

config path:

v File exists
file size:

[STEP 2]

config file

"modbus_rtu'

v device read

v baud_rate

v slave_-id

[STEP 3]

device:

baud_rate:

slave_id:

parity:

data_bits:

stop_bits:
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[2026-07-29 11:17:31.885] [modbus_rtu_log] [info]
Initializing Modbus RTU context...

[2026-07-29 11:17:31.885] [modbus_rtu_log] [info]
modbus_new_rtu(/dev/ttyUSBO, 115200,
[2026-07-29 11:17:31.885]
modbus_new_rtu succeeded,
[2026-07-29 11:17:31.885]
address to 1...
[2026-07-29 11:17:31.885]
set successfully
[2026-07-29 11:17:31.885]
response timeout: 500ms
[2026-07-29 11:17:31.885]
timeout: 100ms
[2026-07-29 11:17:31.885] [modbus_rtu_log]
recovery mode: LINK | PROTOCOL

[2026-07-29 11:17:31.885] [modbus_rtu_log]
debug mode

[2026-07-29 11:17:31.885] [modbus_rtu_log] [info]
completed successfully

Opening /dev/ttyUSBO at 115200 bauds (N, 8, 1)
[2026-07-29 11:17:31.902] [modbus_rtu_log] [info]
[2026-07-29 11:17:31.
[2026-07-29 11:17:31.
[2026-07-29 11:17:31.
hardware version from address 0xd® (2 registers)
[01][63][00][DO][600][602] [C5][F2]

Waiting for a confirmation...
<O1><K03><O4><FF><FF><FF><FF><FB><AT>

[modbus_rtu_log] [info]
handle: 0x61517e43d760
[modbus_rtu_log] [info]

[modbus_rtu_log] [info]
[modbus_rtu_log] [info]
[modbus_rtu_log] [info]
[info]

[info]

'N', 8, 1)...

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

902] [api_log] [info] connected ok

[STEP 4]

calling

setting slave

slave address

setting

setting byte

setting error

enabling

init()

start OK

902] [api_log] [debug] get_hand_hardware_version
902] [modbus_rtu_log] [info] [ModbusRtuBus] reading

[2026-07-29 11:17:32.019] [modbus_rtu_log] [debug] [ModbusRtuBus] hardware

version (raw): Oxffffffff

[2026-07-29 11:17:32.019] [modbus_rtu_log] [info] [ModbusRtuBus] hardware

version: 4294967295

[2026-07-29 11:17:32.019] [api_log] [info] hardware_version: 4294967295
[2026-07-29 11:17:32.019] [api_log] [debug] get_hand_software_version
[2026-07-29 11:17:32.019] [modbus_rtu_log] [info] [ModbusRtuBus] reading

software version from address 0xd2 (2 registers)
[01][63][600][D2][00][02][64][32]

Waiting for a confirmation...
<O1><K03><KO4><FF><FF><FF><FF><FB><AT7>

[2026-07-29 11:17:32.131] [modbus_rtu_log] [debug] [ModbusRtuBus] software

version (raw): Oxffffffff

[2026-07-29 11:17:32.131] [modbus_rtu_log] [info] [ModbusRtuBus] software

version: 4294967295

[2026-07-29 11:17:32.131] [api_log] [info] software_version: 4294967295
[2026-07-29 11:17:32.131] [api_log] [debug] get_hand_joint_num
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[2026-07-29 11:17:32.131] [modbus_rtu_log] [info] [ModbusRtuBus] reading joint
number from address Oxd4 (1 register)

[01][03][00][D4][00][01][C4][32]

Waiting for a confirmation...

<O1><03><O2><FF><FF><B9><F4>

[2026-07-29 11:17:32.260] [modbus_rtu_log] [debug] [ModbusRtuBus] joint_num
(raw): Oxffff

[2026-07-29 11:17:32.260] [modbus_rtu_log] [info] [ModbusRtuBus] joint_num:
65535

[2026-07-29 11:17:32.260] [api_log] [info] joint_num: 65535

[2026-07-29 11:17:32.260] [api_log] [info] hardware_version 4294967295
[2026-07-29 11:17:32.260] [api_log] [info] software_version 4294967295
[2026-07-29 11:17:32.260] [api_log] [info] joint_num 65535
bus_service_init: [PASS]

--— Connection Status ---
is_connected: [PASS]

--- Get Hand Information ---

[2026-07-29 11:17:32.260] [api_log] [debug] get_hand_hardware_version
[2026-07-29 11:17:32.260] [modbus_rtu_log] [info] [ModbusRtuBus] reading
hardware version from address 0xd0® (2 registers)
[01][63][00][DO][600][602] [C5][F2]

Waiting for a confirmation...

<O1><03><O4><FF><FF><FF><FF><FB><AT7>

[2026-07-29 11:17:32.372] [modbus_rtu_log] [debug] [ModbusRtuBus] hardware
version (raw): Oxffffffff

[2026-07-29 11:17:32.372] [modbus_rtu_log] [info] [ModbusRtuBus] hardware
version: 4294967295

[2026-07-29 11:17:32.372] [api_log] [info] hardware_version: 4294967295
Hardware Version: 4294967295

[2026-07-29 11:17:32.372] [api_log] [debug] get_hand_software_version
[2026-07-29 11:17:32.372] [modbus_rtu_log] [info] [ModbusRtuBus] reading
software version from address 0xd2 (2 registers)
[01][63][00][D2][00][02][64][32]

Waiting for a confirmation...

<O1><03><O4><FF><FF><FF><FF><FB><AT7>

[2026-07-29 11:17:32.485] [modbus_rtu_log] [debug] [ModbusRtuBus] software
version (raw): Oxffffffff

[2026-07-29 11:17:32.485] [modbus_rtu_log] [info] [ModbusRtuBus] software
version: 4294967295

[2026-07-29 11:17:32.485] [api_log] [info] software_version: 4294967295
Software Version: 4294967295

[2026-07-29 11:17:32.485] [api_log] [debug] get_hand_joint_num

[2026-07-29 11:17:32.485] [modbus_rtu_log] [info] [ModbusRtuBus] reading joint
number from address Oxd4 (1 register)

[01][03][00][D4][00][01][C4][32]



126  Waiting for a confirmation...

127 <O1><03><KO2><FF><FF><B9><F4>

128 [2026-07-29 11:17:32.613] [modbus_rtu_log] [debug] [ModbusRtuBus] joint_num
(raw): Oxffff

129 [2026-07-29 11:17:32.613] [modbus_rtu_log] [info] [ModbusRtuBus] joint_num:
65535

130 [2026-07-29 11:17:32.613] [api_log] [info] joint_num: 65535

131 Joint Number: 65535

132 [FATAL] Invalid joint number: 65535

133 Using default joint number: 1

134

135 --— Test: set_hand_start ---

136 [2026-07-29 11:17:32.613] [api_log] [debug] set_hand_start

137 [2026-07-29 11:17:32.613] [modbus_rtu_log] [info] [ModbusRtuBus]
set_hand_start: writing 0x6 to addr 0x0

138 [01][06] [00] [60] [00] [66] [09] [C8]

139 Waiting for a confirmation...

140 <01><06><K0O0><OO><NO><KO6><KP9><C8>

141 [2026-07-29 11:17:32.726] [modbus_rtu_log] [info] [ModbusRtuBus]
set_hand_start: writing 0x7 to addr 0x0

142 [01][06] [00] [60] [00] [67][C8][08]

143 Waiting for a confirmation...

144 <O1><06><KRO><OO><OO><KOT7><KC8><O8>

145 [2026-07-29 11:17:32.841] [modbus_rtu_log] [info] [ModbusRtuBus]
set_hand_start: writing OxF to addr 0x0

146 [01][06] [60] [60] [60] [OF] [C9] [CE]

147  Waiting for a confirmation...

148 <O1><06><KPO><OO><OO><KOF><C9><CE>

149 [2026-07-29 11:17:32.955] [modbus_rtu_log] [info] [ModbusRtuBus]
set_hand_start OK

150 [2026-07-29 11:17:32.955] [api_log] [info] set_hand_start OK

151 set_hand_start: [PASS]

152

153 --- Test: set_hand_target_position + get_hand_current_position —---

154 [2026-07-29 11:17:32.955] [api_log] [debug] set_hand_target_position 0.000000

155 [2026-07-29 11:17:32.956] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[0]: 0 -
> 0

156 [2026-07-29 11:17:32.956] [modbus_rtu_log] [info] [ModbusRtuBus]
set_hand_target_position: slave=0x1, addr=0x1l, count=1

157 [01][10] [00][01][00][01][02][00] [00] [A7][81]

158 Waiting for a confirmation...

159 <01><10><00><01><00><O1><50><09>

160 [2026-07-29 11:17:33.070] [modbus_rtu_log] [debug] [ModbusRtuBus]
set_hand_target_position OK

161 [2026-07-29 11:17:33.070] [api_log] [info] set_hand_target_position OK

162  set_hand_target_position (target: 0): [PASS]

163 [2026-07-29 11:17:34.071] [api_log] [debug] get_hand_current_position
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[2026-07-29 11:17:34.071] [modbus_rtu_log] [info] [ModbusRtuBus]
get_hand_current_position: slave=0x1, addr=0x51, count=20
[01][03][00][51][00][14][14][14]
Waiting for a confirmation...
<01><03><28><00><O1><KO0><B6A><KFF><F3><FF><FB><FF><E1><FF><BC><FF><DA><FF><DA>
<FF><EB><FF><CE><FF><CE><FF><ED><FF><E9><FF><F3><FF><CO><FF><E3><00><00><00>
<00><00><00><PO><OO><3F><17>
[2026-07-29 11:17:34.203] [modbus_rtu_log] [debug] [ModbusRtuBus]

0.01
[2026-07-29
> 1.06
[2026-07-29
> -0.13
[2026-07-29
> -0.05
[2026-07-29
> -0.31
[2026-07-29
> -0.68
[2026-07-29
> -0.38
[2026-07-29
> -0.38
[2026-07-29
> -0.21
[2026-07-29
> -0.5
[2026-07-29
=2 =05
[2026-07-29
-> -0.19
[2026-07-29
=2 =023
[2026-07-29
-> -0.13
[2026-07-29
-> -0.64
[2026-07-29
-> -0.29
[2026-07-29
>0
[2026-07-29
>0
[2026-07-29
>0
[2026-07-29
>0

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

17:

17:

17:

17:

17:

17:

17:

17:

17:

17:

17:

17:

17:

17:

17:

17:

17:

17:

17:

34.

34.

34

34.

34.

34.

34.

34.

34.

34.

34.

34.

34.

34.

34.

34.

34.

34.

34.

203]

203]

.203]

203]

203]

203]

203]

203]

203]

203]

203]

203]

203]

204]

204]

204]

204]

204]

204]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

pos[0]: 1 —->

pos[1l]: 106
pos[2]: -13
pos[3]: -5 -
pos[4]: -31
pos[5]: -68
pos[6]: -38
pos[7]: -38
pos[8]: -21
pos[9]: -50
pos[10]: -50
pos[11]: -19
pos[12]: -23
pos[13]: -13
pos[14]: -64
pos[15]: -29
pos[1l6]: O -
pos[17]: O -
pos[18]: O -
pos[19]: O -
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[2026-07-29 11:17:34.204] [api_log] [info] get_hand_current_position OK,
count=20
get_hand_current_position: [PASS], pos[0]=0.01, Diff: 0.01, Match: [PASS]

-—- Test: set_hand_target_position (single joint) + get_hand_current_position -
[2026-07-29 11:17:34.204] [api_log] [debug] set_hand_target_position id:1
angle:0

[2026-07-29 11:17:34.204] [modbus_rtu_log] [info] [ModbusRtuBus]
set_hand_target_position: id=0x1, addr=0x1, angle=0, scaled=0

[01][06] [00][01][00] [60] [D8] [0A]

Waiting for a confirmation...

<01><06><KPO><O1><OO><KOO><D8><OA>

[2026-07-29 11:17:34.334] [modbus_rtu_log] [debug] [ModbusRtuBus]
set_hand_target_position OK

[2026-07-29 11:17:34.334] [api_log] [info] set_hand_target_position OK
set_hand_target_position(id=0x01, target: 0): [PASS]

[2026-07-29 11:17:35.335] [api_log] [debug] get_hand_current_position
[2026-07-29 11:17:35.335] [modbus_rtu_log] [info] [ModbusRtuBus]
get_hand_current_position: slave=0x1, addr=0x51, count=20
[01][03][060][51][00][14][14][14]

Waiting for a confirmation...
<P1><03><28><O0O><KOO0><KOO><K6A><KFF><F3><FF><FB><FF><E4><FF><B5><FF><DA><FF><DA>
<FF><EB><FF><CE><FF><D2><FF><E9><KFF><E9><FF><F3><FF><CO><FF><E3><00><00><00>
<P0O><00><OO><PO><OO><B2><E5>

[2026-07-29 11:17:35.466] [modbus_rtu_log] [debug] [ModbusRtuBus] pos[0]: 0@ —>
0]

[2026-07-29 11:17:35.466] [modbus_rtu_log] [debug] [ModbusRtuBus] pos[1l]: 106 -
> 1.06

[2026-07-29 11:17:35.466] [modbus_rtu_log] [debug] [ModbusRtuBus] pos[2]: -13 -
> -0.13

[2026-07-29 11:17:35.466] [modbus_rtu_log] [debug] [ModbusRtuBus] pos[3]: -5 -
> -0.05

[2026-07-29 11:17:35.466] [modbus_rtu_log] [debug] [ModbusRtuBus] pos[4]: -28 -
> -0.28

[2026-07-29 11:17:35.466] [modbus_rtu_log] [debug] [ModbusRtuBus] pos[5]: -75 -
> -0.75

[2026-07-29 11:17:35.466] [modbus_rtu_log] [debug] [ModbusRtuBus] pos[6]: -38 -
> -0.38

[2026-07-29 11:17:35.466] [modbus_rtu_log] [debug] [ModbusRtuBus] pos[7]: -38 -
> -0.38

[2026-07-29 11:17:35.466] [modbus_rtu_log] [debug] [ModbusRtuBus] pos[8]: -21 -
> -0.21

[2026-07-29 11:17:35.466] [modbus_rtu_log] [debug] [ModbusRtuBus] pos[9]: -50 -
> -0.5

[2026-07-29 11:17:35.466] [modbus_rtu_log] [debug] [ModbusRtuBus] pos[10]: -46
-> -0.46
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238
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[2026-07-29 11:

-> -0.23

[2026-07-29 11:

-> -0.23

[2026-07-29 11:

-> -0.13

[2026-07-29 11:

-> -0.64

[2026-07-29 11:

-> -0.29

[2026-07-29 11:

> 0

[2026-07-29 11:

> 0

[2026-07-29 11:

> 0

[2026-07-29 11:

> 0

[2026-07-29 11:

count=20

get_hand_current_position:

17:

17:

17:

17:

17:

17:

17:

17:

17:

17:

35.

S

35.

S

35.

S

35.

S

35.

S

466

466]

466

466]

466

466]

466

466]

466

466]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[api_log] [info]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

pos[11]:

pos[12]:

pos[13]:

pos[14]:

pos[15]:

pos[16]:

pos[17]:

pos[18]:

pos[19]:

get_hand_current_position OK,

[PASS], pos[0]=0.00, Diff: 0.00, Match: [PASS]

--- Test: set_hand_work_mode ——-
[2026-07-29 11:17:35.466] [api_log] [debug] set_hand_work_mode 2
[2026-07-29 11:17:35.466] [modbus_rtu_log] [debug] [ModbusRtuBus] mode[0]: 2
[2026-07-29 11:17:35.466] [modbus_rtu_log] [info] [ModbusRtuBus]
set_hand_work_mode: slave=0x1, addr=0x15, count=1
[01][10][00][15][00][01][02][00][02][25][54]
Waiting for a confirmation...
<O1><10><00><15><00><01><160><60D>
[2026-07-29 11:17:35.598] [modbus_rtu_log] [debug] [ModbusRtuBus]
set_hand_work_mode OK
[2026-07-29 11:17:35.598] [api_log] [info] set_hand_work_mode OK

set_hand_work_mode:

[PASS]

--- Test: set_hand_work_mode (single joint) ---

[2026-07-29 11:17:35.598] [api_log] [debug] set_hand_work_mode id:1 mode:0

[2026-07-29 11:17:35.598] [modbus_rtu_log] [info] [ModbusRtuBus]
set_hand_work_mode: id=0x1, addr=0x15, mode=0
[01][066][00][15][060] [00][98] [OE]
Waiting for a confirmation...

<01><06><00><15><00><OO><98><K0E>
[2026-07-29 11:17:35.712] [modbus_rtu_log] [debug] [ModbusRtuBus]
set_hand_work_mode OK
[2026-07-29 11:17:35.712] [api_log] [info] set_hand_work_mode OK
set_hand_work_mode (1d=0x01) : [PASS]

-23

-23

-13

-64

-29
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--- Test: set_hand_speed + get_hand_speed --—-
[2026-07-29 11:17:35.712] [api_log] [debug] set_hand_speed 50.000000

[2026-07-29 11:17:35.712] [modbus_rtu_log] [debug] [ModbusRtuBus] speed[0]: 5

-> 5000

[2026-07-29 11:17:35.713] [modbus_rtu_log] [info] [ModbusRtuBus]
set_hand_speed: slave=0x1l, addr=0x29, count=1
[01][10][00][29][00][01][02][13][88][AC][FF]

Waiting for a confirmation...

<01><10><KP0><29><MO><O1><DO><01>

[2026-07-29 11:17:35.843] [modbus_rtu_log] [debug] [ModbusRtuBus]
set_hand_speed OK

[2026-07-29 11:17:35.843] [api_log] [info] set_hand_speed OK
set_hand_speed (target: 50): [PASS]

[2026-07-29 11:17:35.843] [api_log] [debug] get_hand_speed

[2026-07-29 11:17:35.843] [modbus_rtu_log] [info] [ModbusRtuBus]
get_hand_speed: slave=0x1l, addr=0x29, count=20
[01][03][00][29][00][14][94][6D]

Waiting for a confirmation...
<P1><03><28><13><88><00><OO><KOO><OO><OO><OO><OO><OO><KOO><OO><OO><KOO><OO><OO>
<00><00><K00><OO><OO><OO0><KOO><OO><OO><KOO><OO><OO><OO><KOO><OO><OO><KOO><KOO><OO>
<P0O><00><OO><EO><KOO><KD7><9F>

[2026-07-29 11:17:35.974] [modbus_rtu_log] [debug] [ModbusRtuBus] speed[0]:
5000 -> 50

[2026-07-29 11:17:35.974] [modbus_rtu_log] [debug] [ModbusRtuBus] speed[1]:
> 0

[2026-07-29 11:17:35.974] [modbus_rtu_log] [debug] [ModbusRtuBus] speed[2]:
> 0

[2026-07-29 11:17:35.974] [modbus_rtu_log] [debug] [ModbusRtuBus] speed[3]:
> 0

[2026-07-29 11:17:35.974] [modbus_rtu_log] [debug] [ModbusRtuBus] speed[4]:
> 0

[2026-07-29 11:17:35.974] [modbus_rtu_log] [debug] [ModbusRtuBus] speed[5]:
> 0

[2026-07-29 11:17:35.974] [modbus_rtu_log] [debug] [ModbusRtuBus] speed[6]:
> 0

[2026-07-29 11:17:35.974] [modbus_rtu_log] [debug] [ModbusRtuBus] speed[7]:
> 0

[2026-07-29 11:17:35.974] [modbus_rtu_log] [debug] [ModbusRtuBus] speed[8]:
> 0

[2026-07-29 11:17:35.974] [modbus_rtu_log] [debug] [ModbusRtuBus] speed[9]: 0

> 0
[2026-07-29 11:17:35.974] [modbus_rtu_log] [debug] [ModbusRtuBus] speed[10]:
>0
[2026-07-29 11:17:35.974] [modbus_rtu_log] [debug] [ModbusRtuBus] speed[11]:
-> 0
[2026-07-29 11:17:35.974] [modbus_rtu_log] [debug] [ModbusRtuBus] speed[12]:
>0
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[2026-07-29 11:17:35.974] [modbus_rtu_log] [debug] [ModbusRtuBus] speed[13]:
-> 0

[2026-07-29 11:17:35.974] [modbus_rtu_log] [debug] [ModbusRtuBus] speed[14]:
-> 0

[2026-07-29 11:17:35.974] [modbus_rtu_log] [debug] [ModbusRtuBus] speed[15]:
-> 0

[2026-07-29 11:17:35.974] [modbus_rtu_log] [debug] [ModbusRtuBus] speed[16]:
-> 0

[2026-07-29 11:17:35.974] [modbus_rtu_log] [debug] [ModbusRtuBus] speed[17]:
-> 0

[2026-07-29 11:17:35.974] [modbus_rtu_log] [debug] [ModbusRtuBus] speed[18]:
-> 0

[2026-07-29 11:17:35.974] [modbus_rtu_log] [debug] [ModbusRtuBus] speed[19]:
-> 0

[2026-07-29 11:17:35.974] [api_log] [info] get_hand_speed OK, count=20
get_hand_speed: [PASS], speed[0]=50.00, Diff: 0.00, Match: [PASS]

--—- Test: set_hand_speed (single joint) + get_hand_speed ---

[2026-07-29 11:17:35.974] [api_log] [debug] set_hand_speed id:1 speed:30
[2026-07-29 11:17:35.974] [modbus_rtu_log] [info] [ModbusRtuBus]
set_hand_speed: id=0x1, addr=0x29, speed=30, scaled=3000

[01][66] [00] [29] [6B] [B8][5F] [40]

Waiting for a confirmation...

<01><06><00><29><OB><B8><5F><40>

[2026-07-29 11:17:36.089] [modbus_rtu_log] [debug] [ModbusRtuBus]
set_hand_speed OK

[2026-07-29 11:17:36.089] [api_log] [info] set_hand_speed OK
set_hand_speed(id=0x01, target: 30): [PASS]

[2026-07-29 11:17:36.090] [api_log] [debug] get_hand_speed

[2026-07-29 11:17:36.090] [modbus_rtu_log] [info] [ModbusRtuBus]
get_hand_speed: slave=0x1l, addr=0x29, count=20
[01][63][00][29][60][14][94][0D]

Waiting for a confirmation...
<01><03><28><OB><B8><00><00><O0><OO><OO><OO><OO><OO><OO><OO><OO><EO><EO><EO>
<00><00><00><AO><N0><AO><N0><AO><N0><AO><OO><AO><OO><AO><OO><AO><OO><AO><OO>
<P0O><00><OO><PO><OO><DC><KC1>

[2026-07-29 11:17:36.220] [modbus_rtu_log] [debug] [ModbusRtuBus] speed[0]:
3000 —-> 30

[2026-07-29 11:17:36.221] [modbus_rtu_log] [debug] [ModbusRtuBus] speed[1]:
> 0

[2026-07-29 11:17:36.221] [modbus_rtu_log] [debug] [ModbusRtuBus] speed[2]:
> 0

[2026-07-29 11:17:36.221] [modbus_rtu_log] [debug] [ModbusRtuBus] speed[3]:
> 0

[2026-07-29 11:17:36.221] [modbus_rtu_log] [debug] [ModbusRtuBus] speed[4]:
> 0
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[2026-07-29
> 0
[2026-07-29
> 0
[2026-07-29
> 0
[2026-07-29
> 0
[2026-07-29
> 0
[2026-07-29
-> 0
[2026-07-29
-> 0
[2026-07-29
-> 0
[2026-07-29
-> 0
[2026-07-29
-> 0
[2026-07-29
-> 0
[2026-07-29
-> 0
[2026-07-29
-> 0
[2026-07-29
-> 0
[2026-07-29
-> 0
[2026-07-29 11:
get_hand_speed:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

-—— Get Status
[2026-07-29 11:
[2026-07-29 11:

0 -> 0

17:

17:

17:

17:

17:

17:

17:

17:

17:

17:

17:

17:

17:

17:

17:

17:

36.

36.

36.

36.

36.

36.

36

36.

36.

36.

36.

36.

36.

36.

36.

36

221]

221]

221]

221]

221]

221]

.221]

221]

221]

221]

221]

221]

221]

221]

221]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

speed[5]: O

speed[6]: O

speed[7]: O

speed[8]: O

speed[9]: O

speed[10]:

speed[11]:

speed[12]:

speed[13]:

speed[14]:

speed[15]:

speed[16]:

speed[17]:

speed[18]:

speed[19]:

.221] [api_log] [info] get_hand_speed OK, count=20
[PASS], speed[0]=30.00, Diff: 0.00, Match: [PASS]

Information ---
17:36.221] [api_log] [debug] get_hand_current

17:36.221] [modbus_rtu_log] [info] [ModbusRtuBus]
get_hand_current: slave=0x1, addr=0x100, count=20
[01][63][01][600][60][14][44][39]
Waiting for a confirmation...

<01><03><28><00><NO><OO><O1><OO><OT7><OO><O1><OO><O3><OO><OT><OO><OT><0O0><O5>
<00><06><00><O0><00><O4><00><O2><00><O4><00><O06><OO><O2><OO><O2><OO><OO><EO>
<O0O><00><OO><OO><KOO><3E><59>
[2026-07-29 11:17:36.352] [modbus_rtu_log] [debug] [ModbusRtuBus] current[0]:

[2026-07-29 11:17:36.353] [modbus_rtu_log] [debug] [ModbusRtuBus] current[1]:

1->0.01
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[2026-07-29
7 -> 0.07
[2026-07-29
1 ->0.01
[2026-07-29
3 -> 0.03
[2026-07-29
7 -> 0.07
[2026-07-29
7 -> 0.07
[2026-07-29
5 ->0.05
[2026-07-29
6 -> 0.06
[2026-07-29
0 -> 0
[2026-07-29
4 -> 0.04
[2026-07-29
2 -> 0.02
[2026-07-29
4 -> 0.04
[2026-07-29
6 -> 0.06
[2026-07-29
2 -> 0.02
[2026-07-29
2 -> 0.02
[2026-07-29
0 ->0
[2026-07-29
0 -> 0
[2026-07-29
0 ->0
[2026-07-29
0 -> 0

[2026-07-29 11:17:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

17:

17:

17:

17:

17:

17:

17:

17:

17:

17:

17:

17:

17:

17:

17:

17:

17:

17:

get_hand_current:

[2026-07-29 11:17:
[2026-07-29 11:17:

get_normal_force:
[01][63][00][65][00] [0A][D5][D2]
Waiting for a confirmation...

<01><03><14><00><00><00><O3><FF><00><00><09><00><00><00><OO0><FE><00><00><05>
<OO><01><KEO><KOB><1D><21>
[2026-07-29 11:17:36.483] [modbus_rtu_log] [debug] [ModbusRtuBus] forcel[0]:

raw=0x30000, X=0, Y=0, Z=3

36.

36.

36.

36

36.

36.

36.

36.

36.

36.

36.

36.

36.

36.

36.

36.

36.

36.

36.

353]

353]

353]

.353]

353]

353]

353]

353]

353]

353]

353]

354]

354]

354]

354]

354]

354]

354]

354]

[PASST,

36.
36.

354]
354]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

current[2]:

current[3]:

current[4]:

current[5]:

current[6]:

current[7]:

current[8]:

current[9]:

current[10]:

current[11]:

current[12]:

current[13]:

current[14]:

current[15]:

current[16]:

current[17]:

current[18]:

current[19]:

[api_log] [info] get_hand_current OK, count=20

count=20

[api_log] [debug] get_normal_force
[modbus_rtu_log] [info] [ModbusRtuBus]
slave=0x1, addr=0x65, count=10



358 [2026-07-29 11:17:36.483] [modbus_rtu_log] [debug] [ModbusRtuBus] force[l]:
raw=0x9ff00, X=0, Y=255, Z=9

359 [2026-07-29 11:17:36.483] [modbus_rtu_log] [debug] [ModbusRtuBus] force[2]:
raw=0x0, X=0, Y=0, Z=0

360 [2026-07-29 11:17:36.483] [modbus_rtu_log] [debug] [ModbusRtuBus] force[3]:
raw=0x5fe@0, X=0, Y=254, Z=5

361 [2026-07-29 11:17:36.483] [modbus_rtu_log] [debug] [ModbusRtuBus] force[4]:
raw=0xb0001, X=1, Y=0, Z=11

362 [2026-07-29 11:17:36.484] [api_log] [info] get_normal_force OK, count=15

363 get_normal_force: [PASS], count=15

364 [2026-07-29 11:17:36.484] [api_log] [debug] get_hand_temperature

365 [2026-07-29 11:17:36.484] [modbus_rtu_log] [info] [ModbusRtuBus]
get_hand_temperature: slave=0x1l, addr=0x13c, count=20

366 [01][03][01][3C][00][14][84][35]

367 Waiting for a confirmation...

368 <P1><03><28><P0O><OO0><OO><PO><OO><OO><OO><OO><OO><PO><OO><OO><PO><OO><OO><OO>
<O0><00><K00><EO><OO><KOO0><KOO><OO><OO><KOO><EO><OO><OO><KOO><OO><KOO><KOO><KOO><OO>
<O0O><00><OO><OO><KOO><K67><9A>

369 [2026-07-29 11:17:36.614] [modbus_rtu_log] [debug] [ModbusRtuBus]
temperature[0]: 0 -> 0

370 [2026-07-29 11:17:36.614] [modbus_rtu_log] [debug] [ModbusRtuBus]
temperature[1]: 0 -> 0

371 [2026-07-29 11:17:36.614] [modbus_rtu_log] [debug] [ModbusRtuBus]
temperature[2]: 0 -> 0

372 [2026-07-29 11:17:36.614] [modbus_rtu_log] [debug] [ModbusRtuBus]
temperature[3]: 0 -> 0

373 [2026-07-29 11:17:36.614] [modbus_rtu_log] [debug] [ModbusRtuBus]
temperature[4]: 0 -> 0

374 [2026-07-29 11:17:36.614] [modbus_rtu_log] [debug] [ModbusRtuBus]
temperature[5]: 0 -> 0

375 [2026-07-29 11:17:36.614] [modbus_rtu_log] [debug] [ModbusRtuBus]
temperature[6]: 0 -> 0

376 [2026-07-29 11:17:36.614] [modbus_rtu_log] [debug] [ModbusRtuBus]
temperature[7]: 0 -> 0

377 [2026-07-29 11:17:36.614] [modbus_rtu_log] [debug] [ModbusRtuBus]
temperature[8]: 0 -> 0

378 [2026-07-29 11:17:36.614] [modbus_rtu_log] [debug] [ModbusRtuBus]
temperature[9]: 0 -> 0

379 [2026-07-29 11:17:36.614] [modbus_rtu_log] [debug] [ModbusRtuBus]
temperature[10]: 0 -> 0

380 [2026-07-29 11:17:36.614] [modbus_rtu_log] [debug] [ModbusRtuBus]
temperature[11]: 0 -> 0

381 [2026-07-29 11:17:36.615] [modbus_rtu_log] [debug] [ModbusRtuBus]
temperature[12]: 0 -> 0

382 [2026-07-29 11:17:36.615] [modbus_rtu_log] [debug] [ModbusRtuBus]
temperature[13]: 0 -> 0



383

384

385

386

387

388

389

390

391

392

393

394

89S

396

397

398

399

400

401

402

403

404

405

406

407

[2026-07-29 11:17:36.615]
temperature[14]: 0 -> 0
[2026-07-29 11:17:36.615]
temperature[15]: 0 -> 0
[2026-07-29 11:17:36.615]
temperature[16]: 0 -> 0
[2026-07-29 11:17:36.615]
temperature[17]: 0 -> 0
[2026-07-29 11:17:36.615]
temperature[18]: 0 -> 0
[2026-07-29 11:17:36.615]
temperature[19]: 0 -> 0

[2026-07-29 11:17:36.615] [api_log] [info] get_hand_temperature OK, count=20
[PASS], count=20

get_hand_temperature:

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[2026-07-29 11:17:36.615] [api_log] [debug] get_hand_fault_code
[2026-07-29 11:17:36.615] [modbus_rtu_log] [info] [ModbusRtuBus]
get_hand_fault_code: slave=0x1l, addr=0x128, count=20
[01][63][01][28][00][14][C4][31]
Waiting for a confirmation...

<01><03><28><PO><OO><OO><OO><OO><OO><OO><OO><OO><EO><EO><PO><OO><OO><OO><OO>
<00><0O><PO><PO><OO><OO><OO><OO><OO><OO><OO><OO><OO><EO><PO><OO><OO><OO><OO>

<00><00><OO><OO><KOO><K6T7><9A>
[2026-07-29 11:17:36.729] [modbus_rtu_log] [debug]

fault_code[0]:
[2026-07-29 11:
fault_code[1]:
[2026-07-29 11:
fault_code[2]:
[2026-07-29 11:
fault_code[3]:
[2026-07-29 11:
fault_code[4]:
[2026-07-29 11:
fault_code[5]:
[2026-07-29 11:
fault_code[6]:
[2026-07-29 11:
fault_code[7]:
[2026-07-29 11:
fault_code[8]:
[2026-07-29 11:
fault_code[9]:
[2026-07-29 11:
fault_code[10]:
[2026-07-29 11:
fault_code[11]:

Ox0
17:36.
Ox0
17:36.
Ox0
17:36
Ox0
17:36.
Ox0
17:36.
Ox0
17:36.
Ox0
17:36.
Ox0
17:36
Ox0
17:36
Ox0
17:36.
Ox0
17:36.
Ox0

729]

729]

.729]

729]

729]

729]

729]

.729]

.729]

729]

729]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]



408 [2026-07-29 11:17:36.729] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[12]: Ox0

409 [2026-07-29 11:17:36.729] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[13]: Ox0

410 [2026-07-29 11:17:36.729] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[14]: Ox0

411 [2026-07-29 11:17:36.729] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[15]: Ox0

412 [2026-07-29 11:17:36.729] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[16]: Ox0O

413 [2026-07-29 11:17:36.729] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[17]: Ox0

414 [2026-07-29 11:17:36.729] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[18]: Ox0

415 [2026-07-29 11:17:36.729] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[19]: Ox0

416 [2026-07-29 11:17:36.730] [api_log] [info] get_hand_fault_code OK, count=20

417 get_hand_fault_code: [PASS], count=20

418

419 --- Test: clear_hand_fault + get_hand_fault_code ---

420 [2026-07-29 11:17:36.730] [api_log] [debug] clear_hand_fault

421 [2026-07-29 11:17:36.730] [modbus_rtu_log] [info] [ModbusRtuBus]
clear_hand_fault: addr=0x0, value=0x80

422 [01][06] [00] [00] [00] [80] [88] [6A]

423  Waiting for a confirmation...

424 <01><06><K0O0><OO><NO><80><88><6A>

425 [2026-07-29 11:17:36.844] [modbus_rtu_log] [info] [ModbusRtuBus]
clear_hand_fault OK

426 clear_hand_fault: [PASS]

427 [2026-07-29 11:17:36.844] [api_log] [debug] get_hand_fault_code

428 [2026-07-29 11:17:36.844] [modbus_rtu_log] [info] [ModbusRtuBus]
get_hand_fault_code: slave=0x1l, addr=0x128, count=20

429 [01][63][01][28][00][14][C4][31]

430 Waiting for a confirmation...

431 <01><03><28><OO><KOO><OO><OO><KOO><OO><OO><OO><OO><OO><KOO><OO><OO><KOO><OO><OO>
<00><00><00><OO><OO><KOO0><KOO><OO><OO><KOO><OO><OO><OO><KOO><OO><OO><KOO><KOO><OO>
<PO><00><OO><PO><KOO><K67><9A>

432 [2026-07-29 11:17:36.975] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[0]: 0x0

433 [2026-07-29 11:17:36.975] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[1l]: Ox0

434 [2026-07-29 11:17:36.975] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[2]: 0x0

435 [2026-07-29 11:17:36.975] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[3]: Ox0

436 [2026-07-29 11:17:36.975] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[4]: 0x0



437 [2026-07-29 11:17:36.975] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[5]: Ox0

438 [2026-07-29 11:17:36.975] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[6]: 0x0

439 [2026-07-29 11:17:36.975] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[7]: Ox0

440 [2026-07-29 11:17:36.975] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[8]: 0x0

441 [2026-07-29 11:17:36.976] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[9]: Ox0

442 [2026-07-29 11:17:36.976] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[10]: Ox0

443 [2026-07-29 11:17:36.976] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[11]: Ox0

444 [2026-07-29 11:17:36.976] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[12]: Ox0

445 [2026-07-29 11:17:36.976] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[13]: Ox0

446 [2026-07-29 11:17:36.976] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[14]: Ox0

447 [2026-07-29 11:17:36.976] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[15]: Ox0

448 [2026-07-29 11:17:36.976] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[16]: Ox0

449 [2026-07-29 11:17:36.976] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[17]: Ox0

450 [2026-07-29 11:17:36.976] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[18]: Ox0

451 [2026-07-29 11:17:36.976] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[19]: Ox0

452 [2026-07-29 11:17:36.976] [api_log] [info] get_hand_fault_code OK, count=20

453  get_hand_fault_code after clear: [PASS], Fault Cleared: [PASS]

454

455 -—— Test: set_hand_stop -—-

456 [2026-07-29 11:17:36.976] [api_log] [debug] set_hand_stop

457 [2026-07-29 11:17:36.977] [modbus_rtu_log] [info] [ModbusRtuBus]
set_hand_stop: writing 0x0 to addr 0Ox0

458 [01][06] [00] [60] [60] [60] [89] [CA]

459  Waiting for a confirmation...

460 <O1><06><KRO><OO><OO><KMO><89><CA>

461 [2026-07-29 11:17:37.090] [modbus_rtu_log] [info] [ModbusRtuBus] set_hand_stop

OK
462  set_hand_stop: [PASS]
463
464  --- Bus Service Restart --—-

465 [2026-07-29 11:17:37.097] [modbus_rtu_log] [info] [ModbusRtuBus] stop OK
466 [2026-07-29 11:17:37.097] [modbus_rtu_log] [info] [ModbusRtuBus] deinit OK



467

468

469

470
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492

[2026-07-29 11:17:37.098] [modbus_rtu_log] [info] Timed rotating logger
initialized successfully
[2026-07-29 11:17:37.098] [modbus_rtu_log] [info] Log directory:
/home/ethan/workspace/update/vanex_hand_sdk/build/outputs/samples/wn_hand_api_d

emo/wn_hand_logs/modbus_rtu
[2026-07-29 11:17:37.098] [modbus_rtu_log] [info] Max file size: 10MB, Max

files: 50

[2026-07-29 11:17:37.098] [modbus_rtu_log] [info] Custom spdlog_utility logger
initialized successfully
[2026-07-29 11:17:37.098] [modbus_rtu_log] [info] Logger parameters:
[2026-07-29 11:17:37.099] [modbus_rtu_log] [info]
/home/ethan/workspace/update/vanex_hand_sdk/build/outputs/samples/wn_hand_api_d

emo/wn_hand_logs/modbus_rtu

[2026-07-29
[2026-07-29
bytes

[2026-07-29
[2026-07-29
[2026-07-29
[2026-07-29

11:
11:

17:
17:

11:17:

[2026-07-29
[2026-07-29

[2026-07-29 RilT8
Checking config file

[2026-07-29 11:17:37.
./config/hand_system.
[2026-07-29 11:17:37.
[2026-07-29 11:17:37.

700 bytes

[2026-07-29 11:17:37.

permissions: 100644

[2026-07-29 11:17:37.

37.
.099]
.099]

37.

099]

099]

099]

37.099] [modbus_rtu_log]
37.

[modbus_rtu_log]

[modbus_rtu_log]
[modbus_rtu_log]
[modbus_rtu_log]
[modbus_rtu_log]

[modbus_rtu_log]
[modbus_rtu_log]

[modbus_rtu_log]

existence...

099]
yaml
099]
099]

099]

099]

[modbus_rtu_log]

[modbus_rtu_log]
[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

Loading YAML config file...

[2026-07-29 11:17:37.

loaded successfully

[2026-07-29 11:17:37.

node found in config

[2026-07-29 11:17:37.
'/dev/ttyUSBO'

from config:

099]

100]

100]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[2026-07-29 11:17:37.100] [modbus_rtu_log]
parsed successfully: 115200
[2026-07-29 11:17:37.100] [modbus_rtu_log]

parsed successfully:

1

[2026-07-29 11:17:37.100] [modbus_rtu_log]

[info]
[info]

[info]
[info]
[info]
[info]

[info]
[info]

[info]

[info]

[info]
[info]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

Directory:

File prefix:

Max file size:

modbus_rtu_log
10485760

Max backup files: 50
Log level: debug

console_Log level: debug

[ModbusRtuBus]

[ModbusRtuBus]
[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]
[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

init() called

[STEP 1]

config path:

v File exists

file size:

[STEP 2]

config file

"modbus_rtu'

v device read

v baud_rate

v slave_id
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514

55

516

517

518
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520

[2026-07-29 11:17:37.100] [modbus_rtu_log]
Final configuration summary
[2026-07-29 11:17:37.100] [modbus_rtu_log]

[info]

[info]

[2026-07-29 11:17:37.
/dev/ttyUSBO
[2026-07-29 11:17:37.
115200

[2026-07-29 11:17:37.
1

[2026-07-29 11:17:37.
N

[2026-07-29 11:17:37.
8

[2026-07-29 11:17:37.
1

[2026-07-29 11:17:37.

[modbus_rtu_log] [info]

[modbus_rtu_log] [info]

100] [modbus_rtu_log] [info]

100] [modbus_rtu_log] [info]

100] [modbus_rtu_log] [info]

[modbus_rtu_log] [info]

[modbus_rtu_log] [info]

[2026-07-29 11:17:37.100] [modbus_rtu_log] [info]
Initializing Modbus RTU context...

[2026-07-29 11:17:37.100] [modbus_rtu_log] [info]
modbus_new_rtu(/dev/ttyUSBO, 115200,
[2026-07-29 11:17:37.100]
modbus_new_rtu succeeded,
[2026-07-29 11:17:37.100]
address to 1...
[2026-07-29 11:17:37.100]
set successfully
[2026-07-29 11:17:37.100]
response timeout: 500ms
[2026-07-29 11:17:37.100] [modbus_rtu_log] [info]
timeout: 100ms

[2026-07-29 11:17:37.100] [modbus_rtu_log] [info]
recovery mode: LINK | PROTOCOL

[2026-07-29 11:17:37.101] [modbus_rtu_log] [info]
debug mode

[2026-07-29 11:17:37.101] [modbus_rtu_log] [info]
completed successfully

Opening /dev/ttyUSBO at 115200 bauds (N, 8, 1)
[2026-07-29 11:17:37.110] [modbus_rtu_log] [info]
[PASS]
is_connected after restart:

[modbus_rtu_log] [info]
handle: 0x61517e434d70
[modbus_rtu_log] [info]

[modbus_rtu_log] [info]

[modbus_rtu_log] [info]

bus_service_restart:
[PASS]

-—— Bus Service Stop ——-
[2026-07-29 11:17:37.115] [modbus_rtu_log] [info]
[2026-07-29 11:17:37.116] [modbus_rtu_log] [info]

bus_service_stop: [PASS]

'N', 8, 1)...

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]
[ModbusRtuBus]

[STEP 3]

device:

baud_rate:

slave_id:

parity:

data_bits:

stop_bits:

[STEP 4]

calling

setting slave

slave address

setting

setting byte

setting error

enabling

init()

start OK

stop OK
deinit OK



F%: ./wn_hand_16_joint_demo

5 ./wn_hand_16_joint_demo

$ cd build/outputs/samples/wn_hand_16_joint_demo

$ sudo ./wn_hand_16_joint_demo

[sudo] password for ethan:

-—-— Bus Service Init —-—-
[2026-07-29 11:14:06.866] [api_log] [info] Timed rotating logger initialized

y

[2026-07-29 11:14:06.866] [api_log] [info] Log directory:

/home/ethan/workspace/update/vanex_hand_sdk/build/outputs/samples/wn_hand_16_jo

int_demo/wn_hand_logs/api

int_demo/wn_hand_logs/api
06.
06.
06.
06.
06.
06.
06.

11:14:06.866] [api_log] [info] Max file size: 10MB, Max files: 10
11:14:06.866] [api_log] [info] Custom spdlog_utility logger
successfully

11:14:06.866] [api_log] [info] Logger parameters:
11:14:06.866] [api_log] [info]
/home/ethan/workspace/update/vanex_hand_sdk/build/outputs/samples/wn_hand_16_jo

11:
11:
11:
11:
11:
11:
11:

11:
11:

14:
14:
14:
14:
14:
14:
14:

14:
14:

06.
06.

866]
866]
866]
866]
866]
866]
866]

866]
867]

successfully
11:14:06.867]
/home/ethan/workspace/update/vanex_hand_sdk/build/outputs/samples/wn_hand_16_jo

[api_log]
[api_log]
[api_log]
[api_log]
[api_log]
[api_log]
[api_log]

[api_log]

[info]
[info]
[info]
[info]
[info]
[info]
[info]

[info]

[modbus_rtu_log]

[modbus_rtu_log]

int_demo/wn_hand_logs/modbus_rtu

ISR
1
2
3
4
5 —=========
successfull
9
10 [2026-07-29
11 [2026-07-29
initialized
12 [2026-07-29
13 [2026-07-29
14 [2026-07-29
15 [2026-07-29
16 [2026-07-29
17 [2026-07-29
18 [2026-07-29
19 [2026-07-29
20 [2026-07-29
modbus_rtu
21 [2026-07-29
22 [2026-07-29
initialized
23 [2026-07-29
24

Directory:

File prefix: api_log
Max file size: 10485760 bytes
Max backup files: 10
Log level: debug
console_Log level: debug
104 2225

bus_type read from config:

setting driver to ModbusRtuBus
[info] Timed rotating logger

[info] Log directory:

[2026-07-29 11:14:06.867] [modbus_rtu_log] [info] Max file size: 10MB, Max

files: 50
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[2026-07-29 11:14:06.867] [modbus_rtu_log] [info] Custom spdlog_utility logger
initialized successfully
[2026-07-29 11:14:06.867] [modbus_rtu_log] [info] Logger parameters:
[2026-07-29 11:14:06.867] [modbus_rtu_log] [info]
/home/ethan/workspace/update/vanex_hand_sdk/build/outputs/samples/wn_hand_16_jo

int_demo/wn_hand_logs/modbus_rtu

11:
11:

14:
14:

[2026-07-29
[2026-07-29
bytes

[2026-07-29
[2026-07-29
[2026-07-29
[2026-07-29

11:14:

[2026-07-29
[2026-07-29

06.

[2026-07-29 11:14:
Checking config file

[2026-07-29 11:14:06.
./config/hand_system.
[2026-07-29 11:14:06.
[2026-07-29 11:14:06.

700 bytes

[2026-07-29 11:14:06.

permissions: 100644

[2026-07-29 11:14:06.

06.
.867]
.867]

8671

867]

867]

06.867] [modbus_rtu_log]
06.

[modbus_rtu_log]

[modbus_rtu_log]
[modbus_rtu_log]
[modbus_rtu_log]
[modbus_rtu_log]

[modbus_rtu_log]
[modbus_rtu_log]

[modbus_rtu_log]

existence...

867]
yaml
867]
867]

867]

867]

[modbus_rtu_log]

[modbus_rtu_log]
[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

Loading YAML config file...

[2026-07-29 11:14:06.

loaded successfully

[2026-07-29 11:14:06.

node found in config

[2026-07-29 11:14:06.
'/dev/ttyUSBO'

from config:

867]

867]

867]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[2026-07-29 11:14:06.867] [modbus_rtu_log]
parsed successfully: 115200
[2026-07-29 11:14:06.867] [modbus_rtu_log]

parsed successfully:

1

[2026-07-29 11:14:06.867] [modbus_rtu_log]

[2026-07-29 11:14:06.867] [modbus_rtu_log]
Final configuration summary
[2026-07-29 11:14:06.867] [modbus_rtu_log]

[2026-07-29 11:14:06.867] [modbus_rtu_log]

/dev/ttyUSBO

[info]
[info]

[info]
[info]
[info]
[info]

[info]
[info]

[info]

[info]

[info]
[info]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

Directory:

File prefix:

Max file size:

modbus_rtu_log
10485760

Max backup files: 50
Log level: debug

console_Log level: debug

[ModbusRtuBus]

[ModbusRtuBus]
[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]
[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

init() called

[STEP 1]

config path:

v File exists
file size:

[STEP 2]

config file

"modbus_rtu'

v device read

v baud_rate

v slave_-id

[STEP 3]

device:
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[2026-07-29 11:14:06.
115200

[2026-07-29 11:14:06.
1

[2026-07-29 11:14:06.
N

[2026-07-29 11:14:06.
8

[2026-07-29 11:14:06.
1

[2026-07-29 11:14:06.

867] [modbus_rtu_log] [info]

867] [modbus_rtu_log] [info]

868] [modbus_rtu_log] [info]

868] [modbus_rtu_log] [info]

[modbus_rtu_log] [info]

[modbus_rtu_log] [info]

[2026-07-29 11:14:06.868] [modbus_rtu_log]
Initializing Modbus RTU context...
[2026-07-29 11:14:06.868] [modbus_rtu_log] [info]
modbus_new_rtu(/dev/ttyUSBO, 115200,
[2026-07-29 11:14:06.868]
modbus_new_rtu succeeded,
[2026-07-29 11:14:06.868]
address to 1...
[2026-07-29 11:14:06.868]
set successfully
[2026-07-29 11:14:06.868]
response timeout: 500ms
[2026-07-29 11:14:06.868]
timeout: 100ms
[2026-07-29 11:14:06.868] [modbus_rtu_log] [info]
recovery mode: LINK | PROTOCOL

[2026-07-29 11:14:06.868] [modbus_rtu_log] [info]
debug mode

[2026-07-29 11:14:06.868] [modbus_rtu_log] [info]
completed successfully

Opening /dev/ttyUSBO at 115200 bauds (N, 8, 1)
[2026-07-29 11:14:06.879] [modbus_rtu_log] [info]

[info]

[modbus_rtu_log] [info]
handle: 0x5b45e3328dd0
[modbus_rtu_log] [info]
[modbus_rtu_log] [info]

[modbus_rtu_log] [info]

[modbus_rtu_log] [info]

'N', 8, 1)...

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[2026-07-29 11:14:06.879] [api_log] [info] connected ok
[2026-07-29 11:14:06.879] [api_log] [debug] get_hand_hardware_version
[2026-07-29 11:14:06.879] [modbus_rtu_log] [info] [ModbusRtuBus] reading

hardware version from address 0xd® (2 registers)
[01][63][00][DO][600][602] [C5][F2]

Waiting for a confirmation...
<O1><03><O4><FF><FF><FF><FF><FB><AT>

baud_rate:

slave_-id:

parity:

data_bits:

stop_bits:

[STEP 4]

calling

setting slave

slave address

setting

setting byte

setting error

enabling

init()

start OK

[2026-07-29 11:14:07.000] [modbus_rtu_log] [debug] [ModbusRtuBus] hardware

version (raw): Oxffffffff

[2026-07-29 11:14:07.000] [modbus_rtu_log] [info] [ModbusRtuBus] hardware

version: 4294967295

[2026-07-29 11:14:07.000] [api_log] [info] hardware_version: 4294967295
[2026-07-29 11:14:07.000] [api_log] [debug] get_hand_software_version



79 [2026-07-29 11:14:07.000] [modbus_rtu_log] [info] [ModbusRtuBus] reading
software version from address 0xd2 (2 registers)
80 [01][63][00][D2][00][02][64][32]
81 Waiting for a confirmation...
82 <O1><03><O4><FF><FF><FF><FF><FB><AT>
83 [2026-07-29 11:14:07.112] [modbus_rtu_log] [debug] [ModbusRtuBus] software
version (raw): Oxffffffff
84 [2026-07-29 11:14:07.112] [modbus_rtu_log] [info] [ModbusRtuBus] software
version: 4294967295
85 [2026-07-29 11:14:07.112] [api_log] [info] software_version: 4294967295
86 [2026-07-29 11:14:07.112] [api_log] [debug] get_hand_joint_num
87 [2026-07-29 11:14:07.112] [modbus_rtu_log] [info] [ModbusRtuBus] reading joint
number from address Oxd4 (1 register)
88 [01][03][00] [D4][00][01][C4][32]
89 Waiting for a confirmation...
90 <O1><03><02><FF><FF><B9><F4>
91 [2026-07-29 11:14:07.226] [modbus_rtu_log] [debug] [ModbusRtuBus] joint_num
(raw): Oxffff
92 [2026-07-29 11:14:07.227] [modbus_rtu_log] [info] [ModbusRtuBus] joint_num:
65535
93 [2026-07-29 11:14:07.227] [api_log] [info] joint_num: 65535
94 [2026-07-29 11:14:07.227] [api_log] [info] hardware_version 4294967295
95 [2026-07-29 11:14:07.227] [api_log] [info] software_version 4294967295
96 [2026-07-29 11:14:07.227] [api_log] [info] joint_num 65535
97 bus_service_init: [PASS]
98
99 --- Hand Start ---
100 [2026-07-29 11:14:07.227] [api_log] [debug] set_hand_start
101 [2026-07-29 11:14:07.227] [modbus_rtu_log] [info] [ModbusRtuBus]
set_hand_start: writing 0x6 to addr 0x0
102 [01][06] [60] [00] [00] [06] [09] [C8]
103 Waiting for a confirmation...
104 <O1><06><KRO><OO><OO><KO6><KO9><C8>
105 [2026-07-29 11:14:07.341] [modbus_rtu_log] [info] [ModbusRtuBus]
set_hand_start: writing 0x7 to addr 0x0
106 [01][06] [00] [60] [00] [67][C8][08]
107 Waiting for a confirmation...
108 <O1><K06><O><KOO><KOO><KOT7><KC8><KO8>
109 [2026-07-29 11:14:07.455] [modbus_rtu_log] [info] [ModbusRtuBus]
set_hand_start: writing OxF to addr 0x0
110 [01][06] [00] [60] [00] [6F] [C9] [CE]
111 Waiting for a confirmation...
112 <O1><06><KRO><KOO><OO><KOF><C9><CE>
113 [2026-07-29 11:14:07.586] [modbus_rtu_log] [info] [ModbusRtuBus]
set_hand_start OK
114 [2026-07-29 11:14:07.586] [api_log] [info] set_hand_start OK
115 set_hand_start: [PASS]
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--— Execute Action Sequence --—-
[INFO] Starting action sequence... (Press Ctrl+C to stop)

[Cycle 1/1]

[Action 3] FEE

[2026-07-29 11:14:07.586] [api_log] [debug] set_hand_target_position 0.000000
0.000000 0.000000 90.000000 90.000000 90.000000 90.000000 90.000000 90.000000
90.000000 90.000000 90.000000 90.000000 90.000000 90.000000 90.000000
[2026-07-29 11:14:07.587] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[0]: 0 -
> 0

[2026-07-29 11:14:07.587] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[1l]: 0 -
> 0

[2026-07-29 11:14:07.587] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[2]: O -
> 0

[2026-07-29 11:14:07.587] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[3]: 90
-> 9000

[2026-07-29 11:14:07.587] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[4]: 90
-> 9000

[2026-07-29 11:14:07.587] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[5]: 90
-> 9000

[2026-07-29 11:14:07.587] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[6]: 90
-> 9000

[2026-07-29 11:14:07.587] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[7]: 90
-> 9000

[2026-07-29 11:14:07.587] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[8]: 90
-> 9000

[2026-07-29 11:14:07.587] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[9]: 90
-> 9000

[2026-07-29 11:14:07.587] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[10]:
90 -> 9000

[2026-07-29 11:14:07.587] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[11]:
90 -> 9000

[2026-07-29 11:14:07.587] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[12]:
90 -> 9000

[2026-07-29 11:14:07.587] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[13]:
90 -> 9000

[2026-07-29 11:14:07.587] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[14]:
90 -> 9000

[2026-07-29 11:14:07.587] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[15]:
90 -> 9000

[2026-07-29 11:14:07.587] [modbus_rtu_log] [info] [ModbusRtuBus]
set_hand_target_position: slave=0x1l, addr=0x1, count=16
[01][10][60][01][60][10][20][00][00][00][00][00][00][23][28][23][28][23][28]
[23]1[28][23][28][23][28][23][28][23][28][23][28][23][28][23][28][23][28][23]
[28] [F4] [BF]

Waiting for a confirmation...
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<01><10><KP0><P1><00><10><90><05>

[2026-07-29 11:14:07.715] [modbus_rtu_log] [debug] [ModbusRtuBus]
set_hand_target_position OK

[2026-07-29 11:14:07.715] [api_log] [info] set_hand_target_position OK

[Action 2] H¥3KF

[2026-07-29 11:14:08.216] [api_log] [debug] set_hand_target_position 0.000000
0.000000 0.000000 90.000000 45.000000 45.000000 45.000000 45.000000 45.000000
45.000000 45.000000 45.000000 45.000000 45.000000 45.000000 45.000000
[2026-07-29 11:14:08.216] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[0]: O -
> 0

[2026-07-29 11:14:08.216] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[1l]: 0 -
> 0

[2026-07-29 11:14:08.216] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[2]: O -
> 0

[2026-07-29 11:14:08.216] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[3]: 90
-> 9000

[2026-07-29 11:14:08.216] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[4]: 45
-> 4500

[2026-07-29 11:14:08.216] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[5]: 45
-> 4500

[2026-07-29 11:14:08.216] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[6]: 45
-> 4500

[2026-07-29 11:14:08.216] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[7]: 45
-> 4500

[2026-07-29 11:14:08.216] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[8]: 45
-> 4500

[2026-07-29 11:14:08.216] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[9]: 45
-> 4500

[2026-07-29 11:14:08.216] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[10]:
45 -> 4500

[2026-07-29 11:14:08.216] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[11]:
45 -> 4500

[2026-07-29 11:14:08.216] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[12]:
45 -> 4500

[2026-07-29 11:14:08.216] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[13]:
45 -> 4500

[2026-07-29 11:14:08.216] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[14]:
45 -> 4500

[2026-07-29 11:14:08.216] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[15]:
45 -> 4500

[2026-07-29 11:14:08.216] [modbus_rtu_log] [info] [ModbusRtuBus]
set_hand_target_position: slave=0x1l, addr=0x1, count=16
[01][10][60][01][600][10][20][00][00][00][00][00][00][23][28][11][94]1[11][94]
[11][94][11][94]1[11][94]1[11][94]1[11][94]1[11]1[94]1[11][94]1[11][94]1[11][94][11]
[94][07] [54]

Waiting for a confirmation...

<O1><10><E0><P1><OO><10><90><05>
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[2026-07-29 11:14:08.335] [modbus_rtu_log] [debug] [ModbusRtuBus]
set_hand_target_position OK

[2026-07-29 11:14:08.335] [api_log] [info] set_hand_target_position OK
[Action 1] FiKFH

[2026-07-29 11:14:

0.000000 0.000000
0.000000 0.000000

[2026-07-29 11:14:

>0
[2026-07-29
>0
[2026-07-29
>0
[2026-07-29
>0
[2026-07-29
>0
[2026-07-29
>0
[2026-07-29
>0
[2026-07-29
>0
[2026-07-29
>0
[2026-07-29
>0
[2026-07-29
-> 0
[2026-07-29
-> 0
[2026-07-29
-> 0
[2026-07-29
-> 0
[2026-07-29
-> 0
[2026-07-29
-> 0
[2026-07-29

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

14:

14:

14:

14

14:

14:

14:

14:

14:

14:

14:

14:

14:

14:

14:

14:

08.836] [api_log] [debug] set_hand_target_position 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000

08.836] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[0]: O
08.836] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[1]: O

08.836] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[2]: O

08.836] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[3]: O

:08.836] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[4]: O

08.836] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[5]: O

08.836] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[6]: O

08.836] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[7]: O

08.836] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[8]: 0O

08.836] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[9]: O

08.836] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[10]:

08.836] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[11]:

08.836] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[12]:

08.836] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[13]:

08.836] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[14]:

08.836] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[15]:

08.836] [modbus_rtu_log] [info] [ModbusRtuBus]

set_hand_target_position: slave=0x1l, addr=0x1, count=16
[01][10][e0][01][00][10][20][00][00][00][00][00][00][00][060][060][60][60][00]
[00] [00] [00] [00] [00] [00] [00] [00] [00] [00] [00] [00] [60] [60] [60] [60] [60] [60] [00]

[00] [42][61]

Waiting for a confirmation...
<01><10><00><01><00><10><90><05>
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[2026-07-29 11:14:08.953] [modbus_rtu_log] [debug] [ModbusRtuBus]
set_hand_target_position OK

[2026-07-29 11:14:08.953] [api_log] [info] set_hand_target_position OK

[Action 3] FiEE

[2026-07-29 11:14:09.454] [api_log] [debug] set_hand_target_position 0.000000
0.000000 0.000000 90.000000 90.000000 90.000000 90.000000 90.000000 90.000000
90.000000 90.000000 90.000000 90.000000 90.000000 90.000000 90.000000
[2026-07-29 11:14:09.454] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[0]: 0 -
> 0

[2026-07-29 11:14:09.454] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[1l]: 0 -
> 0

[2026-07-29 11:14:09.454] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[2]: O -
> 0

[2026-07-29 11:14:09.454] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[3]: 90
-> 9000

[2026-07-29 11:14:09.454] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[4]: 90
-> 9000

[2026-07-29 11:14:09.454] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[5]: 90
-> 9000

[2026-07-29 11:14:09.454] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[6]: 90
-> 9000

[2026-07-29 11:14:09.454] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[7]: 90
-> 9000

[2026-07-29 11:14:09.454] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[8]: 90
-> 9000

[2026-07-29 11:14:09.454] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[9]: 90
-> 9000

[2026-07-29 11:14:09.454] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[10]:
90 -> 9000

[2026-07-29 11:14:09.454] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[11]:
90 -> 9000

[2026-07-29 11:14:09.454] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[12]:
90 -> 9000

[2026-07-29 11:14:09.454] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[13]:
90 -> 9000

[2026-07-29 11:14:09.454] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[14]:
90 -> 9000

[2026-07-29 11:14:09.454] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[15]:
90 -> 9000

[2026-07-29 11:14:09.455] [modbus_rtu_log] [info] [ModbusRtuBus]
set_hand_target_position: slave=0x1l, addr=0x1, count=16
[01][10][600][601][600][10][20][00][00][600][00][00][600][23][28][23][28][23][28]
[23][28][23][28][23][28]1[23][28]1[23]1[28][23]1[28]1[23]1[28][23]1[28]1[23]1[28][23]
[28] [F4] [BF]

Waiting for a confirmation...

<01><10><00><01><00><10><90><05>
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[2026-07-29 11:14:09.573] [modbus_rtu_log] [debug] [ModbusRtuBus]
set_hand_target_position OK

[2026-07-29 11:14:09.573] [api_log] [info] set_hand_target_position OK
[Action 1] FiKFH

[2026-07-29 11:14:

0.000000 0.000000
0.000000 0.000000

[2026-07-29 11:14:

>0
[2026-07-29
>0
[2026-07-29
>0
[2026-07-29
>0
[2026-07-29
>0
[2026-07-29
>0
[2026-07-29
>0
[2026-07-29
>0
[2026-07-29
>0
[2026-07-29
>0
[2026-07-29
-> 0
[2026-07-29
-> 0
[2026-07-29
-> 0
[2026-07-29
-> 0
[2026-07-29
-> 0
[2026-07-29
-> 0
[2026-07-29

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

14:

14:

14:

14:

14:

14:

14:

14:

14:

14:

14:

14:

14:

14:

14:

14:

10.074] [api_log] [debug] set_hand_target_position 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000

10.074] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[0]: O
10.074] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[1]: O
10.074] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[2]: O
10.074] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[3]: O
10.074] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[4]: O
10.074] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[5]: O
10.074] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[6]: O
10.074] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[7]: O
10.074] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[8]: O
10.074] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[9]: O
10.074] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[10]:
10.074] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[11]:
10.074] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[12]:
10.074] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[13]:
10.074] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[14]:

10.074] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[15]:

10.074] [modbus_rtu_log] [info] [ModbusRtuBus]

set_hand_target_position: slave=0x1l, addr=0x1, count=16
[01][10][e0][01][00][10][20][00][00][00][00][00][00][00][060][060][60][60][00]
[00] [00] [00] [00] [00] [00] [00] [00] [00] [00] [00] [00] [60] [60] [60] [60] [60] [60] [00]

[00] [42][61]

Waiting for a confirmation...
<01><10><00><01><00><10><90><05>
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240

[2026-07-29 11:14:10.193] [modbus_rtu_log] [debug] [ModbusRtuBus]
set_hand_target_position OK
[2026-07-29 11:14:10.193] [api_log] [info] set_hand_target_position OK

F3%: ./wn_hand_16_joint_demo_py

4 ./wn_hand_16_joint_demo_py

REZR

1 $ cd build/outputs/samples/wn_hand_16_joint_demo_py

2 $ sudo python3 wn_hand_16_joint_demo.py

4  ========== WnHand 16 Joint Action Demo ==========

5

6 —-—— Bus Service Init ——-
[2026-07-29 11:16:07.451] [api_log] [info] Timed rotating logger initialized
successfully

8 [2026-07-29 11:16:07.451] [api_log] [info] Log directory:
/home/ethan/workspace/update/vanex_hand_sdk/build/outputs/samples/wn_hand_16_jo
int_demo_py/wn_hand_logs/api

9 [2026-07-29 11:16:07.451] [api_log] [info] Max file size: 10MB, Max files: 10

10 [2026-07-29 11:16:07.451] [api_log] [info] Custom spdlog_utility logger
initialized successfully

11 [2026-07-29 11:16:07.451] [api_log] [info] Logger parameters:

12 [2026-07-29 11:16:07.451] [api_log] [info] Directory:
/home/ethan/workspace/update/vanex_hand_sdk/build/outputs/samples/wn_hand_16_jo
int_demo_py/wn_hand_logs/api

13 [2026-07-29 11:16:07.451] [api_log] [info] File prefix: api_log

14 [2026-07-29 11:16:07.451] [api_log] [info] Max file size: 10485760 bytes

15 [2026-07-29 11:16:07.451] [api_log] [info] Max backup files: 10

16 [2026-07-29 11:16:07.451] [api_log] [info] Log level: debug

17 [2026-07-29 11:16:07.451] [api_log] [info] console_Log level: debug

18  [2026-07-29 11:16:07.451] [api_log] [info] IOZIZEREZN

19 [2026-07-29 11:16:07.451] [api_log] [info] bus_type read from config:
modbus_rtu

20 [2026-07-29 11:16:07.451] [api_log] [info] setting driver to ModbusRtuBus

21 [2026-07-29 11:16:07.452] [modbus_rtu_log] [info] Timed rotating logger
initialized successfully

22 [2026-07-29 11:16:07.452] [modbus_rtu_log] [info] Log directory:
/home/ethan/workspace/update/vanex_hand_sdk/build/outputs/samples/wn_hand_16_jo
int_demo_py/wn_hand_logs/modbus_rtu

23 [2026-07-29 11:16:07.452] [modbus_rtu_log] [info] Max file size: 10MB, Max

files: 50
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[2026-07-29 11:16:07.452] [modbus_rtu_log] [info] Custom spdlog_utility logger
initialized successfully
[2026-07-29 11:16:07.452] [modbus_rtu_log] [info] Logger parameters:
[2026-07-29 11:16:07.452] [modbus_rtu_log] [info]
/home/ethan/workspace/update/vanex_hand_sdk/build/outputs/samples/wn_hand_16_jo

int_demo_py/wn_hand_logs/modbus_rtu

[2026-07-29 11:16:
[2026-07-29 11:16:
bytes

[2026-07-29
[2026-07-29
[2026-07-29
[2026-07-29

11:16:

[2026-07-29
[2026-07-29

oT7.

[2026-07-29 11:16:
Checking config file

[2026-07-29 11:16:07.
./config/hand_system.
[2026-07-29 11:16:07.
[2026-07-29 11:16:07.

700 bytes

[2026-07-29 11:16:07.

permissions: 100644

[2026-07-29 11:16:07.

oT7.
.452]

452]

452]

452]

07.452] [modbus_rtu_log]
07.

[modbus_rtu_log]

[modbus_rtu_log]
[modbus_rtu_log]
[modbus_rtu_log]
[modbus_rtu_log]

[modbus_rtu_log]
[modbus_rtu_log]

[modbus_rtu_log]

existence...

452]
yaml
452]
452]

452]

452]

[modbus_rtu_log]

[modbus_rtu_log]
[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

Loading YAML config file...

[2026-07-29 11:16:07.

loaded successfully

[2026-07-29 11:16:07.

node found in config

[2026-07-29 11:16:07.
'/dev/ttyUSBO'

from config:

452]

452]

452]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[2026-07-29 11:16:07.452] [modbus_rtu_log]
parsed successfully: 115200
[2026-07-29 11:16:07.452] [modbus_rtu_log]

parsed successfully:

1

[2026-07-29 11:16:07.452] [modbus_rtu_log]

[2026-07-29 11:16:07.452] [modbus_rtu_log]
Final configuration summary
[2026-07-29 11:16:07.452] [modbus_rtu_log]

[2026-07-29 11:16:07.452] [modbus_rtu_log]

/dev/ttyUSBO

[info]
[info]

[info]
[info]
[info]
[info]

[info]
[info]

[info]

[info]

[info]
[info]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

Directory:

File prefix:

Max file size:

modbus_rtu_log
10485760

Max backup files: 50
Log level: debug

console_Log level: debug

[ModbusRtuBus]

[ModbusRtuBus]
[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]
[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

init() called

[STEP 1]

config path:

v File exists

file size:

[STEP 2]

config file

"'modbus_rtu'

v device read

v baud_rate

v slave_id

[STEP 3]

device:
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T

[2026-07-29 11:16:07.
115200

[2026-07-29 11:16:07.
1

[2026-07-29 11:16:07.
N

[2026-07-29 11:16:07.
8

[2026-07-29 11:16:07.
1

[2026-07-29 11:16:07.

4527 [modbus_rtu_log] [info]

4527 [modbus_rtu_log] [info]

4527 [modbus_rtu_log] [info]

[modbus_rtu_log] [info]

[modbus_rtu_log] [info]

[modbus_rtu_log] [info]

[2026-07-29 11:16:07.452] [modbus_rtu_log] [info]
Initializing Modbus RTU context...

[2026-07-29 11:16:07.452] [modbus_rtu_log] [info]
modbus_new_rtu(/dev/ttyUSBO, 115200,
[2026-07-29 11:16:07.452] [modbus_rtu_log] [info]
handle: 0x60f1b1624940
[modbus_rtu_log] [info]

modbus_new_rtu succeeded,
[2026-07-29 11:16:07.452]
address to 1...
[2026-07-29 11:16:07.452]
set successfully
[2026-07-29 11:16:07.452]
response timeout: 500ms
[2026-07-29 11:16:07.452]
timeout: 100ms
[2026-07-29 11:16:07.452] [modbus_rtu_log] [info]
recovery mode: LINK | PROTOCOL

[2026-07-29 11:16:07.452] [modbus_rtu_log] [info]
debug mode

[2026-07-29 11:16:07.452] [modbus_rtu_log] [info]
completed successfully

Opening /dev/ttyUSBO at 115200 bauds (N, 8, 1)
[2026-07-29 11:16:07.460] [modbus_rtu_log] [info]

[modbus_rtu_log] [info]

[modbus_rtu_log] [info]

[modbus_rtu_log] [info]

'N', 8, 1)...

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[2026-07-29 11:16:07.460] [api_log] [info] connected ok
[2026-07-29 11:16:07.460] [api_log] [debug] get_hand_hardware_version
[2026-07-29 11:16:07.460] [modbus_rtu_log] [info] [ModbusRtuBus] reading

hardware version from address 0xd® (2 registers)
[01][63][00] [DO] [60] [62] [C5] [F2]

Waiting for a confirmation...
<O1><K03><O4><FF><FF><FF><FF><FB><AT>

baud_rate:

slave_-id:

parity:

data_bits:

stop_bits:

[STEP 4]

calling

setting slave

slave address

setting

setting byte

setting error

enabling

init()

start OK

[2026-07-29 11:16:07.586] [modbus_rtu_log] [debug] [ModbusRtuBus] hardware

version (raw): Oxffffffff

[2026-07-29 11:16:07.586] [modbus_rtu_log] [info] [ModbusRtuBus] hardware

version: 4294967295

[2026-07-29 11:16:07.586] [api_log] [info] hardware_version: 4294967295
[2026-07-29 11:16:07.586] [api_log] [debug] get_hand_software_version



78 [2026-07-29 11:16:07.586] [modbus_rtu_log] [info] [ModbusRtuBus] reading
software version from address 0xd2 (2 registers)
79 [01][03][00] [D2][00][02][64][32]
80 Waiting for a confirmation...
81 <O1><K03><O4><FF><FF><FF><FF><FB><AT>
82 [2026-07-29 11:16:07.697] [modbus_rtu_log] [debug] [ModbusRtuBus] software
version (raw): Oxffffffff
83 [2026-07-29 11:16:07.697] [modbus_rtu_log] [info] [ModbusRtuBus] software
version: 4294967295
84 [2026-07-29 11:16:07.697] [api_log] [info] software_version: 4294967295
85 [2026-07-29 11:16:07.697] [api_log] [debug] get_hand_joint_num
86 [2026-07-29 11:16:07.697] [modbus_rtu_log] [info] [ModbusRtuBus] reading joint
number from address Oxd4 (1 register)
87 [01][63][600][D4][600][01][C4][32]
88 Waiting for a confirmation...
89 <O1><O3><O2><FF><FF><B9><F4>
90 [2026-07-29 11:16:07.810] [modbus_rtu_log] [debug] [ModbusRtuBus] joint_num
(raw) : Oxffff
91 [2026-07-29 11:16:07.810] [modbus_rtu_log] [info] [ModbusRtuBus] joint_num:
65535
92 [2026-07-29 11:16:07.810] [api_log] [info] joint_num: 65535
93 [2026-07-29 11:16:07.810] [api_log] [info] hardware_version 4294967295
94 [2026-07-29 11:16:07.810] [api_log] [info] software_version 4294967295
95 [2026-07-29 11:16:07.810] [api_log] [info] joint_num 65535
96 bus_service_init: [PASS]
97
98 --- Hand Start ---
99 [2026-07-29 11:16:07.811] [api_log] [debug] set_hand_start
100 [2026-07-29 11:16:07.811] [modbus_rtu_log] [info] [ModbusRtuBus]
set_hand_start: writing 0x6 to addr 0x0
101 [01][06] [00] [00] [00] [06] [09] [C8]
102 Waiting for a confirmation...
103 <01><06><KPO><OO><OO><KO6><KO9><C8>
104 [2026-07-29 11:16:07.938] [modbus_rtu_log] [info] [ModbusRtuBus]
set_hand_start: writing 0x7 to addr 0x0
105 [01][e6] [00] [60] [00] [67] [C8] [08]
106 Waiting for a confirmation...
107 <01><06><00><00><OO><KO7><KC8><K08>
108 [2026-07-29 11:16:08.051] [modbus_rtu_log] [info] [ModbusRtuBus]
set_hand_start: writing OxF to addr 0x0
109 [01][06] [00] [60] [00] [6F] [C9] [CE]
110 Waiting for a confirmation...
111 <O1><06><00><KO0><OO><KOF><CO9><CE>
112 [2026-07-29 11:16:08.179] [modbus_rtu_log] [info] [ModbusRtuBus]
set_hand_start OK
113 [2026-07-29 11:16:08.179] [api_log] [info] set_hand_start OK
114 set_hand_start: [PASS]
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--- Execute Action Sequence ---
[INFO] Starting action sequence... (Press Ctrl+C to stop)

[Cycle 1/1]

[Action 3] FEE

[2026-07-29 11:16:08.183] [api_log] [debug] set_hand_target_position 0.000000
0.000000 0.000000 90.000000 90.000000 90.000000 90.000000 90.000000 90.000000
90.000000 90.000000 90.000000 90.000000 90.000000 90.000000 90.000000
[2026-07-29 11:16:08.183] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[0]: 0 -
> 0

[2026-07-29 11:16:08.183] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[1l]: O -
> 0

[2026-07-29 11:16:08.183] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[2]: O -
> 0

[2026-07-29 11:16:08.183] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[3]: 90
-> 9000

[2026-07-29 11:16:08.183] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[4]: 90
-> 9000

[2026-07-29 11:16:08.183] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[5]: 90
-> 9000

[2026-07-29 11:16:08.183] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[6]: 90
-> 9000

[2026-07-29 11:16:08.183] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[7]: 90
-> 9000

[2026-07-29 11:16:08.183] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[8]: 90
-> 9000

[2026-07-29 11:16:08.183] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[9]: 90
-> 9000

[2026-07-29 11:16:08.183] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[10]:
90 —-> 9000

[2026-07-29 11:16:08.183] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[11]:
90 -> 9000

[2026-07-29 11:16:08.183] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[12]:
90 —-> 9000

[2026-07-29 11:16:08.183] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[13]:
90 -> 9000

[2026-07-29 11:16:08.183] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[14]:
90 -> 9000

[2026-07-29 11:16:08.183] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[15]:
90 -> 9000

[2026-07-29 11:16:08.183] [modbus_rtu_log] [info] [ModbusRtuBus]
set_hand_target_position: slave=0x1l, addr=0x1, count=16
[01][10][00][01][60][10][20] [00][60] [00][00][00][00][23][28][23][28][23][28]
[23]1[28][23][28][23][28][23][28][23][28][23][28][23][28][23][28][23][28][23]
[28]1[F4] [BF]

Waiting for a confirmation...



141 <O1><10><00><01><00><10><90><K05>

142 [2026-07-29 11:16:08.307] [modbus_rtu_log] [debug] [ModbusRtuBus]
set_hand_target_position OK

143 [2026-07-29 11:16:08.307] [api_log] [info] set_hand_target_position OK

144  [Action 2] ¥iKFF

145 [2026-07-29 11:16:08.808] [api_log] [debug] set_hand_target_position 0.000000
0.000000 0.000000 90.000000 45.000000 45.000000 45.000000 45.000000 45.000000
45.000000 45.000000 45.000000 45.000000 45.000000 45.000000 45.000000

146 [2026-07-29 11:16:08.808] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[0]: O -

> 0

147 [2026-07-29 11:16:08.808] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[1]: 0 -
> 0

148 [2026-07-29 11:16:08.808] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[2]: O -
> 0

149 [2026-07-29 11:16:08.808] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[3]: 90
-> 9000

150 [2026-07-29 11:16:08.808] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[4]: 45
-> 4500

151 [2026-07-29 11:16:08.808] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[5]: 45
-> 4500

152 [2026-07-29 11:16:08.808] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[6]: 45
-> 4500

153 [2026-07-29 11:16:08.808] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[7]: 45
-> 4500

154 [2026-07-29 11:16:08.809] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[8]: 45
-> 4500

135 [2026-07-29 11:16:08.809] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[9]: 45
-> 4500

156 [2026-07-29 11:16:08.809] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[10]:
45 —> 4500

157 [2026-07-29 11:16:08.809] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[11]:
45 —> 4500

158 [2026-07-29 11:16:08.809] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[12]:
45 —> 4500

159 [2026-07-29 11:16:08.809] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[13]:
45 —> 4500

160 [2026-07-29 11:16:08.809] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[14]:
45 —> 4500

161 [2026-07-29 11:16:08.809] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[15]:
45 —> 4500

162 [2026-07-29 11:16:08.809] [modbus_rtu_log] [info] [ModbusRtuBus]
set_hand_target_position: slave=0x1l, addr=0x1, count=16

163 [01][10][00][01][00][10][20][00] [00] [00] [00] [00] [00] [23][28][11][94][11][94]
[111[94]1[11]1[94]1[11]1[94]1[11][94]1[11][94][11][94]1[11]1[94]1[11]1[94][11][94][11]
[94][07][54]

164 Waiting for a confirmation...

165 <01><10><00><O1><K00><10><90><K05>
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184

185
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187

188
189

[2026-07-29 11:16:08.934] [modbus_rtu_log] [debug] [ModbusRtuBus]
set_hand_target_position OK

[2026-07-29 11:16:08.935] [api_log] [info] set_hand_target_position OK
[Action 1] FiKFF

[2026-07-29 11:16:

0.000000 0.000000
0.000000 0.000000

[2026-07-29 11:16:

> 0
[2026-07-29
> 0
[2026-07-29
> 0
[2026-07-29
> 0
[2026-07-29
> 0
[2026-07-29
> 0
[2026-07-29
> 0
[2026-07-29
> 0
[2026-07-29
> 0
[2026-07-29
> 0
[2026-07-29
-> 0
[2026-07-29
-> 0
[2026-07-29
-> 0
[2026-07-29
-> 0
[2026-07-29
-> 0
[2026-07-29
-> 0
[2026-07-29

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

16:

16:

16:

16

16:

16:

16:

16:

16:

16:

16:

16:

16:

16:

16:

16:

09.435] [api_log] [debug] set_hand_target_position 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000

09.436] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[0]: O
09.436] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[1]: O

09.436] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[2]: O

09.436] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[3]: O

:09.436] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[4]: O

09.436] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[5]: O

09.436] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[6]: O

09.436] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[7]: O

09.436] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[8]: 0O

09.436] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[9]: O

09.436] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[10]:

09.436] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[11]:

09.436] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[12]:

09.436] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[13]:

09.436] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[14]:

09.436] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[15]:

09.436] [modbus_rtu_log] [info] [ModbusRtuBus]

set_hand_target_position: slave=0x1l, addr=0x1, count=16
[01][10][e0][01][e0][10][20][00][00] [00][00][00][00][00][00][00][00] [00][00]
[00] [00] [00] [00] [00] [00] [00] [00] [00] [00] [00] [60] [60] [60] [60] [60] [60] [60] [00]

[00] [42] [61]

Waiting for a confirmation...
<01><10><00><01><00><10><90><05>



190 [2026-07-29 11:16:09.561] [modbus_rtu_log] [debug] [ModbusRtuBus]
set_hand_target_position OK

191 [2026-07-29 11:16:09.561] [api_log] [info] set_hand_target_position OK

192 [Action 3] FHEE

193 [2026-07-29 11:16:10.062] [api_log] [debug] set_hand_target_position 0.000000
0.000000 0.000000 90.000000 90.000000 90.000000 90.000000 90.000000 90.000000
90.000000 90.000000 90.000000 90.000000 90.000000 90.000000 90.000000

194 [2026-07-29 11:16:10.062] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[0]: O -

> 0

195 [2026-07-29 11:16:10.062] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[1l]: O -
> 0

196 [2026-07-29 11:16:10.062] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[2]: O -
> 0

197 [2026-07-29 11:16:10.062] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[3]: 90
-> 9000

198 [2026-07-29 11:16:10.062] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[4]: 90
-> 9000

199 [2026-07-29 11:16:10.062] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[5]: 90
-> 9000

200 [2026-07-29 11:16:10.062] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[6]: 90
-> 9000

201 [2026-07-29 11:16:10.062] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[7]: 90
-> 9000

202 [2026-07-29 11:16:10.062] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[8]: 90
-> 9000

203 [2026-07-29 11:16:10.062] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[9]: 90
-> 9000

204 [2026-07-29 11:16:10.062] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[10]:
90 -> 9000

205 [2026-07-29 11:16:10.062] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[11]:
90 —-> 9000

206 [2026-07-29 11:16:10.062] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[12]:
90 -> 9000

207 [2026-07-29 11:16:10.062] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[13]:
90 —-> 9000

208 [2026-07-29 11:16:10.062] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[14]:
90 -> 9000

209 [2026-07-29 11:16:10.062] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[15]:
90 -> 9000

210 [2026-07-29 11:16:10.062] [modbus_rtu_log] [info] [ModbusRtuBus]
set_hand_target_position: slave=0x1l, addr=0x1, count=16

211 [01][10][00][01][00][10][20][00] [00] [00] [00] [00] [00] [23][28][23][28][23][28]
[23][28][23][28][23][28][23][28]1[23]1[28][23]1[28]1[23]1[28][23][28][23][28][23]
[28] [F4] [BF]

212 Waiting for a confirmation...

213 <01><10><00><01><00><10><90><05>



214

215

216

217

218

219

220

221

222

223

224

225

226

227

228

229

230

231

232

233

234

235

236
237

[2026-07-29 11:16:10.188] [modbus_rtu_log] [debug] [ModbusRtuBus]
set_hand_target_position OK

[2026-07-29 11:16:10.188] [api_log] [info] set_hand_target_position OK
[Action 1] FiKFF

[2026-07-29 11:16:

0.000000 0.000000
0.000000 0.000000

[2026-07-29 11:16:

> 0
[2026-07-29
> 0
[2026-07-29
> 0
[2026-07-29
> 0
[2026-07-29
> 0
[2026-07-29
> 0
[2026-07-29
> 0
[2026-07-29
> 0
[2026-07-29
> 0
[2026-07-29
> 0
[2026-07-29
-> 0
[2026-07-29
-> 0
[2026-07-29
-> 0
[2026-07-29
-> 0
[2026-07-29
-> 0
[2026-07-29
-> 0
[2026-07-29

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

16:

16:

16:

16:

16:

16:

16:

16:

16:

16:

16:

16:

16:

16:

16:

16:

10.689] [api_log] [debug] set_hand_target_position 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000

10.689] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[0]: O
10.689] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[1]: O
10.689] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[2]: O
10.689] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[3]: O
10.689] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[4]: O
10.689] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[5]: O
10.689] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[6]: O
10.689] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[7]: O
10.689] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[8]: O
10.689] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[9]: O
10.689] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[10]:
10.689] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[11]:
10.689] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[12]:
10.689] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[13]:
10.689] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[14]:

10.689] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[15]:

10.689] [modbus_rtu_log] [info] [ModbusRtuBus]

set_hand_target_position: slave=0x1l, addr=0x1, count=16
[01][10][e0][01][e0][10][20][00][00] [00][00][00][00][00][00][00][00] [00][00]
[00] [00] [00] [00] [00] [00] [00] [00] [00] [00] [00] [60] [60] [60] [60] [60] [60] [60] [00]

[00] [42] [61]

Waiting for a confirmation...
<01><10><00><01><00><10><90><05>



238 [2026-07-29 11:16:10.814] [modbus_rtu_log] [debug] [ModbusRtuBus]
set_hand_target_position OK
239 [2026-07-29 11:16:10.815] [api_log] [info] set_hand_target_position OK

F%: ./wn_hand_api_demo_py
5 ./wn_hand_api_demo_py

RIGIR

1 $ cd build/outputs/samples/wn_hand_api_demo_py
2 $ sudo python3 wn_hand_api_demo.py

3

4  ========== WnHandApi Test Demo ==========

5

6 -—— Get SDK Version —-—-

7  SDK Version: V2.1

8

9 --- Bus Service Init ——-

10 [2026-07-29 11:19:51.034] [api_log] [info] Timed rotating logger initialized
successfully

11 [2026-07-29 11:19:51.034] [api_log] [info] Log directory:
/home/ethan/workspace/update/vanex_hand_sdk/build/outputs/samples/wn_hand_api_d
emo_py/wn_hand_logs/api

12 [2026-07-29 11:19:51.034] [api_log] [info] Max file size: 10MB, Max files: 10

13 [2026-07-29 11:19:51.034] [api_log] [info] Custom spdlog_utility logger
initialized successfully

14 [2026-07-29 11:19:51.034] [api_log] [info] Logger parameters:

15 [2026-07-29 11:19:51.034] [api_log] [info] Directory:
/home/ethan/workspace/update/vanex_hand_sdk/build/outputs/samples/wn_hand_api_d
emo_py/wn_hand_logs/api

16 [2026-07-29 11:19:51.034] [api_log] [info] File prefix: api_log

17 [2026-07-29 11:19:51.034] [api_log] [info] Max file size: 10485760 bytes

18 [2026-07-29 11:19:51.034] [api_log] [info] Max backup files: 10

19 [2026-07-29 11:19:51.034] [api_log] [info] Log level: debug

20 [2026-07-29 11:19:51.034] [api_log] [info] console_Log level: debug

21  [2026-07-29 11:19:51.034] [api_log] [info] IOZIZEEREEH

22 [2026-07-29 11:19:51.034] [api_log] [info] bus_type read from config:
modbus_rtu

23 [2026-07-29 11:19:51.034] [api_log] [info] setting driver to ModbusRtuBus

24 [2026-07-29 11:19:51.035] [modbus_rtu_log] [info] Timed rotating logger
initialized successfully

25 [2026-07-29 11:19:51.035] [modbus_rtu_log] [info] Log directory:
/home/ethan/workspace/update/vanex_hand_sdk/build/outputs/samples/wn_hand_api_d

emo_py/wn_hand_logs/modbus_rtu
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[2026-07-29
files: 50

[2026-07-29
initialized
[2026-07-29
[2026-07-29

successfully

Directory:

11:19:51.035] [modbus_rtu_log] [info] Max file size: 10MB, Max

11:19:51.035] [modbus_rtu_log] [info] Custom spdlog_utility logger

11:19:51.035] [modbus_rtu_log] [info] Logger parameters:
11:19:51.035] [modbus_rtu_log] [info]

/home/ethan/workspace/update/vanex_hand_sdk/build/outputs/samples/wn_hand_api_d

emo_py/wn_hand_logs/modbus_rtu

[2026-07-29 11:19:
[2026-07-29 11:19:
bytes

[2026-07-29 11:19:51.
[2026-07-29 11:19:51.
[2026-07-29 11:19:51.
[2026-07-29 11:19:51.

51.035]
51.035]

035]
035]
035]

[2026-07-29 11:19:51.
[2026-07-29 11:19:51.

[2026-07-29 11:19:51.
Checking config file
[2026-07-29 11:19:51.
./config/hand_system.
[2026-07-29 11:19:51.
[2026-07-29 11:19:51.
700 bytes

[2026-07-29 11:19:51.
permissions: 100644
[2026-07-29 11:19:51.035]

035]

035]
yaml
035]
035]

035]

[modbus_rtu_log]
[modbus_rtu_log]

[modbus_rtu_log]
[modbus_rtu_log]
[modbus_rtu_log]
[modbus_rtu_log]

[modbus_rtu_log]
[modbus_rtu_log]

[modbus_rtu_log]

existence...

[modbus_rtu_log]

[modbus_rtu_log]
[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

Loading YAML config file...

[2026-07-29 11:19:51.035]
loaded successfully
[2026-07-29 11:19:51.035]
node found in config
[2026-07-29 11:19:51.035]
from config:
[2026-07-29 11:19:51.035]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

'/dev/ttyUSBO'

[modbus_rtu_log]

parsed successfully: 115200

[2026-07-29 11:19:51.035]
parsed successfully: 1
[2026-07-29 11:19:51.035]

[2026-07-29 11:19:51.035]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

Final configuration summary

[2026-07-29 11:19:51.035]

[modbus_rtu_log]

[info]
[info]

[info]
[info]
[info]
[info]

[info]
[info]

[info]

[info]

[info]
[info]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

File prefix:

Max file size:

modbus_rtu_log
10485760

Max backup files: 50
Log level: debug

console_Log level: debug

[ModbusRtuBus]

[ModbusRtuBus]
[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]
[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

init() called

[STEP 1]

config path:

v File exists

file size:

[STEP 2]

config file

"modbus_rtu'

v device read

v baud_rate

v slave_-id

[STEP 3]
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[2026-07-29 11:19:51.
/dev/ttyUSBO
[2026-07-29 11:19:51.
115200

[2026-07-29 11:19:51.
1

[2026-07-29 11:19:51.
N

[2026-07-29 11:19:51.
8

[2026-07-29 11:19:51.
1

[2026-07-29 11:19:51.

035] [modbus_rtu_log] [info]

035] [modbus_rtu_log] [info]

035] [modbus_rtu_log] [info]

035] [modbus_rtu_log] [info]

035] [modbus_rtu_log] [info]

[modbus_rtu_log] [info]

[modbus_rtu_log] [info]

[2026-07-29 11:19:51.035] [modbus_rtu_log] [info]
Initializing Modbus RTU context...

[2026-07-29 11:19:51.035] [modbus_rtu_log] [info]
modbus_new_rtu(/dev/ttyUSBO, 115200,
[2026-07-29 11:19:51.035]
modbus_new_rtu succeeded,
[2026-07-29 11:19:51.035]
address to 1...
[2026-07-29 11:19:51.035]
set successfully
[2026-07-29 11:19:51.035]
response timeout: 500ms
[2026-07-29 11:19:51.035]
timeout: 100ms
[2026-07-29 11:19:51.035] [modbus_rtu_log] [info]
recovery mode: LINK | PROTOCOL

[2026-07-29 11:19:51.035] [modbus_rtu_log] [info]
debug mode

[2026-07-29 11:19:51.035] [modbus_rtu_log] [info]
completed successfully

Opening /dev/ttyUSBO at 115200 bauds (N, 8, 1)
[2026-07-29 11:19:51.047] [modbus_rtu_log] [info]
[2026-07-29 11:19:51.
[2026-07-29 11:19:51.
[2026-07-29 11:19:51.
hardware version from address 0xd® (2 registers)
[01][03][60][DO][00][02] [C5][F2]

Waiting for a confirmation...
<O1><03><O4><FF><FF><FF><FF><FB><AT7>

[modbus_rtu_log] [info]
handle: 0x6351760f6820
[modbus_rtu_log] [info]
[modbus_rtu_log] [info]

[modbus_rtu_log] [info]

[modbus_rtu_log] [info]

'N', 8, 1)...

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

047] [api_log] [info] connected ok
047] [api_log] [debug] get_hand_hardware_version
047] [modbus_rtu_log] [info] [ModbusRtuBus] reading

device:

baud_rate:

slave_id:

parity:

data_bits:

stop_bits:

[STEP 4]

calling

setting slave

slave address

setting

setting byte

setting error

enabling

init()

start OK

[2026-07-29 11:19:51.170] [modbus_rtu_log] [debug] [ModbusRtuBus] hardware

version (raw): Oxffffffff

[2026-07-29 11:19:51.170] [modbus_rtu_log] [info] [ModbusRtuBus] hardware

version: 4294967295
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[2026-07-29 11:19:51.170] [api_log] [info] hardware_version: 4294967295
[2026-07-29 11:19:51.170] [api_log] [debug] get_hand_software_version
[2026-07-29 11:19:51.170] [modbus_rtu_log] [info] [ModbusRtuBus] reading
software version from address 0xd2 (2 registers)

[01][03][00] [D2][00][62][64][32]

Waiting for a confirmation...

<O1><03><KO4><FF><FF><FF><FF><FB><AT7>

[2026-07-29 11:19:51.283] [modbus_rtu_log] [debug] [ModbusRtuBus] software
version (raw): Oxffffffff

[2026-07-29 11:19:51.283] [modbus_rtu_log] [info] [ModbusRtuBus] software
version: 4294967295

[2026-07-29 11:19:51.283] [api_log] [info] software_version: 4294967295
[2026-07-29 11:19:51.283] [api_log] [debug] get_hand_joint_num

[2026-07-29 11:19:51.283] [modbus_rtu_log] [info] [ModbusRtuBus] reading joint
number from address 0xd4 (1 register)

[01][63][00] [D4][00][61][C4][32]

Waiting for a confirmation...

<O1><03><KO2><FF><FF><B9><F4>

[2026-07-29 11:19:51.396] [modbus_rtu_log] [debug] [ModbusRtuBus] joint_num
(raw): Oxffff

[2026-07-29 11:19:51.396] [modbus_rtu_log] [info] [ModbusRtuBus] joint_num:
65535

[2026-07-29 11:19:51.396] [api_log] [info] joint_num: 65535

[2026-07-29 11:19:51.396] [api_log] [info] hardware_version 4294967295
[2026-07-29 11:19:51.396] [api_log] [info] software_version 4294967295
[2026-07-29 11:19:51.397] [api_log] [info] joint_num 65535
bus_service_init: [PASS]

-—— Connection Status --—-
is_connected: [PASS]

--- Get Hand Information ---

[2026-07-29 11:19:51.397] [api_log] [debug] get_hand_hardware_version
[2026-07-29 11:19:51.397] [modbus_rtu_log] [info] [ModbusRtuBus] reading
hardware version from address 0xd® (2 registers)
[01][63][00][DO][60][02][C5][F2]

Waiting for a confirmation...

<O1><03><KO4><FF><KFF><FF><FF><FB><AT>

[2026-07-29 11:19:51.509] [modbus_rtu_log] [debug] [ModbusRtuBus] hardware
version (raw): Oxffffffff

[2026-07-29 11:19:51.509] [modbus_rtu_log] [info] [ModbusRtuBus] hardware
version: 4294967295

[2026-07-29 11:19:51.509] [api_log] [info] hardware_version: 4294967295
Hardware Version: 4294967295

[2026-07-29 11:19:51.509] [api_log] [debug] get_hand_software_version
[2026-07-29 11:19:51.509] [modbus_rtu_log] [info] [ModbusRtuBus] reading
software version from address 0xd2 (2 registers)



116
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

[01][03][00] [D2][00][62][64][32]

Waiting for a confirmation...

<O1><03><O4><FF><FF><FF><FF><FB><AT7>

[2026-07-29 11:19:51.639] [modbus_rtu_log] [debug] [ModbusRtuBus] software
version (raw): Oxffffffff

[2026-07-29 11:19:51.639] [modbus_rtu_log] [info] [ModbusRtuBus] software
version: 4294967295

[2026-07-29 11:19:51.639] [api_log] [info] software_version: 4294967295
Software Version: 4294967295

[2026-07-29 11:19:51.639] [api_log] [debug] get_hand_joint_num

[2026-07-29 11:19:51.639] [modbus_rtu_log] [info] [ModbusRtuBus] reading joint
number from address 0xd4 (1 register)

[01][03][00] [D4][00][61][C4][32]

Waiting for a confirmation...

<O1><03><02><FF><FF><B9><F4>

[2026-07-29 11:19:51.751] [modbus_rtu_log] [debug] [ModbusRtuBus] joint_num
(raw): Oxffff

[2026-07-29 11:19:51.752] [modbus_rtu_log] [info] [ModbusRtuBus] joint_num:
65535

[2026-07-29 11:19:51.752] [api_log] [info] joint_num: 65535

Joint Number: 65535

[FATAL] Invalid joint number: 65535

Using default joint number: 1

-—— Test: set_hand_start ——-—

[2026-07-29 11:19:51.752] [api_log] [debug] set_hand_start
[2026-07-29 11:19:51.752] [modbus_rtu_log] [info] [ModbusRtuBus]
set_hand_start: writing 0x6 to addr 0x0

[01][06] [60][00][00] [06][09][C8]

Waiting for a confirmation...

<01><06><PO0><PO><PO><O6><O9><C8>

[2026-07-29 11:19:51.881] [modbus_rtu_log] [info] [ModbusRtuBus]
set_hand_start: writing 0x7 to addr 0x0

[01][06] [00] [00] [00] [067][C8][08]

Waiting for a confirmation...

<O1><06><KRO><OO><OO>KOT7><KC8><O8>

[2026-07-29 11:19:51.994] [modbus_rtu_log] [info] [ModbusRtuBus]
set_hand_start: writing OxF to addr 0x0

[01][06] [00] [60] [00] [OF] [C9] [CE]

Waiting for a confirmation...

<P1><K06><0O><PO><KOO><KOF><CIO><CE>

[2026-07-29 11:19:52.107] [modbus_rtu_log] [info] [ModbusRtuBus]
set_hand_start OK

[2026-07-29 11:19:52.107] [api_log] [info] set_hand_start OK
set_hand_start: [PASS]

--—- Test: set_hand_target_position + get_hand_current_position ---
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155

156

157

158

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

[2026-07-29 11:19:52.107] [api_log] [debug] set_hand_target_position 0.000000
[2026-07-29 11:19:52.107] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[0]: 0 -

>0

[2026-07-29 11:19:52.107] [modbus_rtu_log] [info] [ModbusRtuBus]
set_hand_target_position: slave=0x1l, addr=0x1, count=1
[01][10][00][01][00][01][02][00] [00] [A7][81]
Waiting for a confirmation...
<O1><10><K00><P1><OO><KO1><50><09>
[2026-07-29 11:19:52.220] [modbus_rtu_log] [debug] [ModbusRtuBus]
set_hand_target_position OK
[2026-07-29 11:19:52.220] [api_log] [info] set_hand_target_position OK

set_hand_target_position (target: 0):

[PASS]

[2026-07-29 11:19:53.220] [api_log] [debug] get_hand_current_position
[2026-07-29 11:19:53.221] [modbus_rtu_log] [info] [ModbusRtuBus]
get_hand_current_position: slave=0x1, addr=0x51, count=20
[01][603][600][51][00][14][14][14]
Waiting for a confirmation...
<01><03><28><00><00><O0><6A><FF><F3><FF><FB><FF><E4><FF><B9><FF><DD><FF><DA>
<FF><EB><FF><C7><FF><D2><FF><ED><FF><E9><FF><F3><FF><CO><FF><E3><00><00><00>
<00><00><OO><EO><EO><96><F8>
[2026-07-29 11:19:53.354] [modbus_rtu_log] [debug] [ModbusRtuBus]

0
[2026-07-29
> 1.06
[2026-07-29
> -0.13
[2026-07-29
> -0.05
[2026-07-29
> -0.28
[2026-07-29
> -0.71
[2026-07-29
> -0.35
[2026-07-29
> -0.38
[2026-07-29
> -0.21
[2026-07-29
> -0.57
[2026-07-29
-> -0.46
[2026-07-29
=2 =018
[2026-07-29
-> -0.23

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

19:

19:

19:

19:

19:

19:

19:

19:

19:

19:

19:

19:

53

53.

53

53.

53

53.

53

53.

53

53.

53

53.

355]

355]

355]

355]

355]

355]

355]

355]

355]

355]

355]

356]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

pos[0]: O —>
pos[1l]: 106
pos[2]: -13
pos[3]: -5 -
pos[4]: -28
pos[5]: -71
pos[6]: -35
pos[7]: -38
pos[8]: -21
pos[9]: -57

pos[10]: -46

pos[11]: -19

pos[12]: -23



181 [2026-07-29 11:19:53.356] [modbus_rtu_log] [debug] [ModbusRtuBus] pos[13]: -13

=> =), i3

182 [2026-07-29 11:19:53.356] [modbus_rtu_log] [debug] [ModbusRtuBus] pos[14]: -64
-> -0.64

183 [2026-07-29 11:19:53.356] [modbus_rtu_log] [debug] [ModbusRtuBus] pos[15]: -29
-> -0.29

184 [2026-07-29 11:19:53.356] [modbus_rtu_log] [debug] [ModbusRtuBus] pos[16]: 0 -
> 0

185 [2026-07-29 11:19:53.356] [modbus_rtu_log] [debug] [ModbusRtuBus] pos[17]: 0 -
> 0

186 [2026-07-29 11:19:53.356] [modbus_rtu_log] [debug] [ModbusRtuBus] pos[18]: 0 -
> 0

187 [2026-07-29 11:19:53.356] [modbus_rtu_log] [debug] [ModbusRtuBus] pos[19]: 0 -
> 0

188 [2026-07-29 11:19:53.356] [api_log] [info] get_hand_current_position OK,
count=20

189 get_hand_current_position: [PASS], pos[0]=0.00, Diff: 0.00, Match: [PASS]

190

191 --- Test: set_hand_target_position (single joint) + get_hand_current_position -

192 [2026-07-29 11:19:53.356] [api_log] [debug] set_hand_target_position id:1
angle:0

193 [2026-07-29 11:19:53.357] [modbus_rtu_log] [info] [ModbusRtuBus]
set_hand_target_position: id=0x1, addr=0x1l, angle=0, scaled=0

194 [01][06][00][01][00][00][D8][6A]

195 Waiting for a confirmation...

196  <01><06><00><01><00><0O0><D8><OA>

197 [2026-07-29 11:19:53.474] [modbus_rtu_log] [debug] [ModbusRtuBus]
set_hand_target_position OK

198 [2026-07-29 11:19:53.474] [api_log] [info] set_hand_target_position OK

199 set_hand_target_position(id=0x01, target: 0): [PASS]

200 [2026-07-29 11:19:54.475] [api_log] [debug] get_hand_current_position

201 [2026-07-29 11:19:54.475] [modbus_rtu_log] [info] [ModbusRtuBus]
get_hand_current_position: slave=0x1, addr=0x51, count=20

202 [01][03][00][51][00][14][14][14]

203 Waiting for a confirmation...

204 <P1><03><28><OO><KOO><KOO><K6A><KFF><F3><KFF><FB><FF><E4><FF><B9><FF><DA><FF><DA>
<FF><E7><FF><CB><FF><D2><FF><E9><KFF><E9><FF><F3><FF><CO><FF><E3><00><00><00>
<00><00><00><00><OO><B2><EC>

205 [2026-07-29 11:19:54.600] [modbus_rtu_log] [debug] [ModbusRtuBus] pos[0]: 0 —>

(0]

206 [2026-07-29 11:19:54.600] [modbus_rtu_log] [debug] [ModbusRtuBus] pos[1l]: 106 -
> 1.06

207 [2026-07-29 11:19:54.600] [modbus_rtu_log] [debug] [ModbusRtuBus] pos[2]: -13 -
> -0.13

208 [2026-07-29 11:19:54.600] [modbus_rtu_log] [debug] [ModbusRtuBus] pos[3]: -5 -
> -0.05



209

210
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214
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221
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236

[2026-07-29
> -0.28
[2026-07-29
> -0.71
[2026-07-29
> -0.38
[2026-07-29
> -0.38
[2026-07-29
> -0.25
[2026-07-29
> -0.53
[2026-07-29
-> -0.46
[2026-07-29
-> -0.23
[2026-07-29
-> -0.23
[2026-07-29
-> -0.13
[2026-07-29
-> -0.64
[2026-07-29
-> -0.29
[2026-07-29
> 0
[2026-07-29
> 0
[2026-07-29
> 0
[2026-07-29
> 0
[2026-07-29
count=20

get_hand_current_position:
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19:

19:

19:

19:

19:

19:

19:

19:

19:

19:

19:

19:

19:

19:

19:

19:

54.

54.

54.

54.

54.

54.

54.

54.

54.

54.

54.

54.

54.

54.

54.

54.

54.

600]

600]

600]

600]

600]

600]

600]

600]

600]

600]

600]

600]

600]

600]

600]

600]

601]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[api_log] [info]

[PASS], pos[0]=0.00, Diff: 0.00, Match:

-—— Test: set_hand_work_mode —-—-
[2026-07-29 11:19:54.601] [api_log] [debug] set_hand_work_mode 2
[2026-07-29 11:19:54.601] [modbus_rtu_log] [debug] [ModbusRtuBus] mode[0]: 2
[2026-07-29 11:19:54.601] [modbus_rtu_log] [info] [ModbusRtuBus]
set_hand_work_mode: slave=0x1, addr=0x15, count=1
[01][160][660][15][600][01][602][00][02][25][54]
Waiting for a confirmation...
<01><10><00><15><00><01><10><OD>
[2026-07-29 11:19:54.724] [modbus_rtu_log] [debug] [ModbusRtuBus]

set_hand_work_mode OK

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

pos[4]: -28
pos[5]: -71
pos[6]: -38
pos[7]: -38
pos[8]: -25
pos[9]: -53

pos[10]: -46

pos[11]: -23
pos[12]: -23
pos[13]: -13
pos[14]: -64
pos[15]: -29
pos[l6]: O -
pos[17]: O -
pos[18]: O -
pos[19]: O -

get_hand_current_position OK,

[2026-07-29 11:19:54.724] [api_log] [info] set_hand_work_mode OK

[PASS]



237 set_hand_work_mode: [PASS]

238

239 --- Test: set_hand_work_mode (single joint) ---

240 [2026-07-29 11:19:54.724] [api_log] [debug] set_hand_work_mode id:1 mode:0

241 [2026-07-29 11:19:54.724] [modbus_rtu_log] [info] [ModbusRtuBus]
set_hand_work_mode: id=0x1, addr=0x15, mode=0

242 [01][06][00][15][00] [00] [98] [OE]

243  Waiting for a confirmation...

244 <O1><06><PO><15><O><KOO><98><OE>

245 [2026-07-29 11:19:54.847] [modbus_rtu_log] [debug] [ModbusRtuBus]
set_hand_work_mode OK

246 [2026-07-29 11:19:54.848] [api_log] [info] set_hand_work_mode OK

247 set_hand_work_mode (1d=0x01): [PASS]

248

249  --- Test: set_hand_speed + get_hand_speed ---

250 [2026-07-29 11:19:54.848] [api_log] [debug] set_hand_speed 50.000000

251 [2026-07-29 11:19:54.848] [modbus_rtu_log] [debug] [ModbusRtuBus] speed[0]:
-> 5000

252 [2026-07-29 11:19:54.848] [modbus_rtu_log] [info] [ModbusRtuBus]
set_hand_speed: slave=0x1l, addr=0x29, count=1

253 [01][10] [00][29][00][01][02][13][88][AC][FF]

254  Waiting for a confirmation...

255 <O1><10><00><29><00><01><DO><01>

256 [2026-07-29 11:19:54.971] [modbus_rtu_log] [debug] [ModbusRtuBus]
set_hand_speed OK

257 [2026-07-29 11:19:54.971] [api_log] [info] set_hand_speed OK

258 set_hand_speed (target: 50): [PASS]

259 [2026-07-29 11:19:54.971] [api_log] [debug] get_hand_speed

260 [2026-07-29 11:19:54.972] [modbus_rtu_log] [info] [ModbusRtuBus]
get_hand_speed: slave=0x1l, addr=0x29, count=20

261 [01][03][00][29][00][14][94][06D]

262 Waiting for a confirmation...

263 <P1><03><28><13><88><0O><OO><KOO><OO><OO><OO><OO><OO><OO><OO><OO><KOO><OO><OO>
<OO><00><KO00><EO><OO><KOO0><KOO><OO><OO><KOO><OO><OO><OO><KOO><RO><OO><KOO><KOO><OO>
<OO><KOO><KOO><KOO>KOO>KDT><9F>

264 [2026-07-29 11:19:55.096] [modbus_rtu_log] [debug] [ModbusRtuBus] speed[0]:
5000 -> 50

265 [2026-07-29 11:19:55.096] [modbus_rtu_log] [debug] [ModbusRtuBus] speed[1]:
> 0

266 [2026-07-29 11:19:55.096] [modbus_rtu_log] [debug] [ModbusRtuBus] speed[2]:
> 0

267 [2026-07-29 11:19:55.096] [modbus_rtu_log] [debug] [ModbusRtuBus] speed[3]:
> 0

268 [2026-07-29 11:19:55.096] [modbus_rtu_log] [debug] [ModbusRtuBus] speed[4]:
> 0

269 [2026-07-29 11:19:55.096] [modbus_rtu_log] [debug] [ModbusRtuBus] speed[5]:
> 0



270

271

272

273

274

275

276

277

278

279

280

281

282

283

284

285

286

287

288

289

290

291

292

293

294

295

296

297

298
299

[2026-07-29
>0
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-> 0
[2026-07-29
-> 0
[2026-07-29
-> 0
[2026-07-29
-> 0
[2026-07-29
-> 0
[2026-07-29
-> 0
[2026-07-29
-> 0
[2026-07-29
-> 0
[2026-07-29
-> 0
[2026-07-29
-> 0
[2026-07-29

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:
get_hand_speed:

19:
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19:
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19:

19:

19:

19:

19:

19:

19:

19:

19:

19:

55.

SO

55.

SO

55.

SO

55.

SO

55.

SO

55.

SO

55.

SO

55.
[PASS], speed[0]=50.00, Diff: 0.00, Match:
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096]
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096]

096]

096]

096]

096]

096]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

speed[6]:

speed[7]:

speed[8]:

speed[9]:

speed[10]:

speed[11]:

speed[12]:

speed[13]:

speed[14]:

speed[15]:

speed[16]:

speed[17]:

speed[18]:

speed[19]:

[api_log] [info] get_hand_speed OK, count=20

[PASS]

--- Test: set_hand_speed (single joint) + get_hand_speed ---
[2026-07-29 11:19:55.096] [api_log] [debug] set_hand_speed id:1 speed:30
[2026-07-29 11:19:55.096] [modbus_rtu_log] [info] [ModbusRtuBus]
set_hand_speed: id=0x1, addr=0x29, speed=30, scaled=3000
[01][066] [00][29][6B][B8][5F][40]
Waiting for a confirmation...
<O1><06><00><29><OB><B8><5F><40>
[2026-07-29 11:19:55.220] [modbus_rtu_log] [debug] [ModbusRtuBus]

set_hand_speed OK

[2026-07-29 11:19:55.220] [api_log] [info] set_hand_speed OK

set_hand_speed(id=0x01, target: 30):

[PASS]

[2026-07-29 11:19:55.221] [api_log] [debug] get_hand_speed
[2026-07-29 11:19:55.221] [modbus_rtu_log] [info] [ModbusRtuBus]
get_hand_speed: slave=0x1l, addr=0x29, count=20
[01][63][00][29][00][14][94][6D]
Waiting for a confirmation...
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320

321

322

323
324

<01><03><28><OB><B8><00><O0O><OO><O00><KOO0><OO><OO><O00><KOO><OO><OO><KOO0><KOO><OO>
<OO><00><KO00><EO><OO><KOO0><KOO><OO><OO><KOO><OO><OO><OO><KOO><RO><OO><KOO><KOO><OO>
<00><00><00><PO><OO><DC><C1>
[2026-07-29 11:19:55.345] [modbus_rtu_log] [debug]

3000 -> 30
[2026-07-29
>0
[2026-07-29
>0
[2026-07-29
>0
[2026-07-29
>0
[2026-07-29
>0
[2026-07-29
>0
[2026-07-29
>0
[2026-07-29
>0
[2026-07-29
>0
[2026-07-29
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-> 0
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-> 0
[2026-07-29
-> 0
[2026-07-29
-> 0
[2026-07-29
-> 0
[2026-07-29
-> 0
[2026-07-29
-> 0
[2026-07-29
-> 0
[2026-07-29
-> 0

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

19:

19:

19:

19:

19:

19:

19:

19:

19:

19:

19:

19:

19:

19:

19:

19:

19:

19:

19:

55.

55,

55.

55,

55.

55,

55

55,

55.

55,

55.

55,

55.

55,

55

55,

55.

55,

55.

345]

345]

345]

345]

345]

345]

.345]

345]

345]

345]

345]

345]

345]

345]

.345]

345]

345]

345]

345]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[2026-07-29 11:
get_hand_speed:

-—— Get Status

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

speed[0]:

speed[1]: O

speed[2]: 0O

speed[3]: O

speed[4]: 0O

speed[5]: O

speed[6]: O

speed[7]: O

speed[8]: 0

speed[9]: O

speed[10]:

speed[11]:

speed[12]:

speed[13]:

speed[14]:

speed[15]:

speed[16]:

speed[17]:

speed[18]:

speed[19]:

19:55.345] [api_log] [info] get_hand_speed OK, count=20

[PASS], speed[0]=30.00, Diff: 0.00, Match:

Information ——-—

[PASS]



325
326

327

328

329

330

331

332

333

334

335

336

337

338

339

340

341

342

343

344

345

346

347

348

[2026-07-29 11:19:55.345] [api_log] [debug] get_hand_current

[2026-07-29 11:19:55.345] [modbus_rtu_log] [info] [ModbusRtuBus]
get_hand_current: slave=0x1, addr=0x100, count=20
[01][63][01][600][60][14][44][39]
Waiting for a confirmation...

<01><03><28><RO><OO><KOO0><KO1><OO><KO7><KOO0><O1><OO><O3><KOO><KO7><OO><KO7><OO><O5>
<00O><06><00><OO><OO><O4><OO><O02><OO><O4><00><O06><OO><KO2><OO><O2><OO><OO><OO>
<00><00><EO><EO><EO><3E><59>
[2026-07-29 11:19:55.469] [modbus_rtu_log] [debug] [ModbusRtuBus]

0 ->0
[2026-07-29
1 ->0.01
[2026-07-29
7 -> 0.07
[2026-07-29
1 ->0.01
[2026-07-29
3 -> 0.03
[2026-07-29
7 -> 0.07
[2026-07-29
7 -> 0.07
[2026-07-29
5 ->0.05
[2026-07-29
6 -> 0.06
[2026-07-29
0 -> 0
[2026-07-29
4 -> 0.04
[2026-07-29
2 -> 0.02
[2026-07-29
4 -> 0.04
[2026-07-29
6 -> 0.06
[2026-07-29
2 -> 0.02
[2026-07-29
2 -> 0.02
[2026-07-29
0 ->0
[2026-07-29
0 -> 0
[2026-07-29
0 ->0

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

19:

19:

19:

19:

19:

19:

19:

19:

19:

19:

19:

19:

19:

19:

19:

19:

19:

19:

SO

55.

SO

55.

SO

55.

SO

55.

SO

55.

SO

55.

SO

55.

SO

55.

SO

55.

469]

469]

469]

469]

469]

469]

469]

469]

469]

469]

469]

469]

469]

469]

469]

469]

470]

470]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

current[0]:

current[1]:

current[2]:

current[3]:

current[4]:

current[5]:

current[6]:

current[7]:

current[8]:

current[9]:

current[10]:

current[11]:

current[12]:

current[13]:

current[14]:

current[15]:

current[16]:

current[17]:

current[18]:



349

350

351

352

353

354

355

356

357

358

559

360

361

362

363

364

365

366

367

368

369

370

371

372

373

374

BIS

376

[2026-07-29 11:19:

0 -> 0

[2026-07-29 11:19:

get_hand_current:

[2026-07-29 11:19:
[2026-07-29 11:19:

get_normal_force:
[01][63][00] [65][00] [6A] [D5][D2]

Waiting for a confirmation...
<01><03><14><00><00><00><O3><FF><00><00><09><00><00><K00><OO><KFE><00><00><04>
<OO><O1><OO><OB><20><E1>

[2026-07-29 11:19:55.594] [modbus_rtu_log] [debug] [ModbusRtuBus] forcel[0]:
raw=0x30000, X=0, Y=0, Z=3

[2026-07-29 11:19:55.594] [modbus_rtu_log] [debug] [ModbusRtuBus] force[l]:
raw=0x9ff00, X=0, Y=255, Z=9

[2026-07-29 11:19:55.594] [modbus_rtu_log] [debug] [ModbusRtuBus] force[2]:
raw=0x0, X=0, Y=0, Z=0

[2026-07-29 11:19:

raw=0x4fe00, X=0,

[2026-07-29 11:19:
raw=0xb0001, X=
[2026-07-29 11:19:

1,

get_normal_force:

[2026-07-29 11:19:
[2026-07-29 11:19:

55.470] [modbus_rtu_log] [debug] [ModbusRtuBus] current[19]:

55.470] [api_log] [info] get_hand_current OK, count=20
[PASS], count=20

55.470] [api_log] [debug] get_normal_force

55.470] [modbus_rtu_log] [info] [ModbusRtuBus]
slave=0x1, addr=0x65, count=10

55.594] [modbus_rtu_log] [debug] [ModbusRtuBus] force[3]:
Y=254, Z=4

55.594] [modbus_rtu_log] [debug] [ModbusRtuBus] force[4]:
Y=0, z=11

55.594] [api_log] [info] get_normal_force OK, count=15
[PASS], count=15

55.594] [api_log] [debug] get_hand_temperature

55.594] [modbus_rtu_log] [info] [ModbusRtuBus]

get_hand_temperature: slave=0x1l, addr=0x13c, count=20
[01][63][01][3C][600][14][84][35]

Waiting for a confirmation...
<01><03><28><OO><OO><KO0><KOO><OO><OO0><KOO><KOO><OO><OO><KOO><OO><OO><KOO><KOO><OO>
<OO><00><KO00><EO><OO><OO0><KOO><OO><OO><KOO><OO><OO><OO><KOO><OO><OO><KOO><KOO><OO>
<0O><OO><PO><PO><OO><K6T7><9A>

[2026-07-29 11:
temperature[0] :
[2026-07-29 11:
temperature[1]:
[2026-07-29 11:
temperature[2]:
[2026-07-29 11:
temperature[3]:
[2026-07-29 11:
temperature[4]:
[2026-07-29 11:
temperature[5]:
[2026-07-29 11:
temperature[6]:
[2026-07-29 11:
temperature[7]:

19:

0

19:

0

19:

0

19:

0

19:

0
19
0

19:

0

19:

0

55.718] [modbus_rtu_log] [debug] [ModbusRtuBus]
-> 0
55.718] [modbus_rtu_log] [debug] [ModbusRtuBus]
>0
55.719] [modbus_rtu_log] [debug] [ModbusRtuBus]
-> 0
55.719] [modbus_rtu_log] [debug] [ModbusRtuBus]
>0
55.719] [modbus_rtu_log] [debug] [ModbusRtuBus]
-> 0

:55.719] [modbus_rtu_log] [debug] [ModbusRtuBus]

-> 0
55.719] [modbus_rtu_log] [debug] [ModbusRtuBus]
-> 0
55.719] [modbus_rtu_log] [debug] [ModbusRtuBus]
-> 0



377

378

379

380

381

382

383

384

385

386

387

388

389

390

391

392

393

394

B9OS

396

397

398

399

400

401

[2026-07-29 11:19:55.719]
temperature[8]: 0 -> 0
[2026-07-29 11:19:55.719]
temperature[9]: 0 -> 0
[2026-07-29 11:19:55.719]
temperature[10]: 0 -> 0
[2026-07-29 11:19:55.719]
temperature[11l]: 0 -> 0
[2026-07-29 11:19:55.719]
temperature[12]: 0 -> 0
[2026-07-29 11:19:55.719]
temperature[13]: 0 -> 0
[2026-07-29 11:19:55.719]
temperature[14]: 0 -> 0
[2026-07-29 11:19:55.719]
temperature[15]: 0 -> 0
[2026-07-29 11:19:55.719]
temperature[16]: 0 -> 0
[2026-07-29 11:19:55.719]
temperature[17]: 0 -> 0
[2026-07-29 11:19:55.719]
temperature[18]: 0 -> 0
[2026-07-29 11:19:55.720]
temperature[19]: 0 -> 0

[2026-07-29 11:19:55.720] [api_log] [info] get_hand_temperature OK, count=20
[PASS], count=20

get_hand_temperature:

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[2026-07-29 11:19:55.720] [api_log] [debug] get_hand_fault_code
[2026-07-29 11:19:55.720] [modbus_rtu_log] [info] [ModbusRtuBus]
get_hand_fault_code: slave=0x1l, addr=0x128, count=20
[01][63][01][28][00][14][C4][31]
Waiting for a confirmation...

<01><03><28><PO><OO><OO><OO><OO><OO><OO><OO><OO><EO><EO><EO><OO><OO><OO><OO>
<00><0O><PO><PO><OO><OO><OO><OO><OO><OO><OO><OO><EO><EO><PO><OO><OO><OO><OO>

<00><00><OO><OO><KOO><K6T7><9A>
[2026-07-29 11:19:55.842] [modbus_rtu_log] [debug] [ModbusRtuBus]

fault_code[0]:
[2026-07-29 11:
fault_code[1]:
[2026-07-29 11:
fault_code[2]:
[2026-07-29 11:
fault_code[3]:
[2026-07-29 11:
fault_code[4]:
[2026-07-29 11:
fault_code[5]:

Ox0
19:55.843]
Ox0
19:55.843]
Ox0
19:55.843]
Ox0
19:55.843]
Ox0
19:55.843]
Ox0

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[debug]

[debug]

[debug]

[debug]

[debug]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]



402 [2026-07-29 11:19:55.843] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[6]: Ox0

403 [2026-07-29 11:19:55.843] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[7]: 0x0

404 [2026-07-29 11:19:55.843] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[8]: Ox0O

405 [2026-07-29 11:19:55.843] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[9]: 0x0

406 [2026-07-29 11:19:55.843] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[10]: Ox0O

407 [2026-07-29 11:19:55.843] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[11]: Ox0

408 [2026-07-29 11:19:55.843] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[12]: Ox0

409 [2026-07-29 11:19:55.843] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[13]: Ox0

410 [2026-07-29 11:19:55.843] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[14]: Ox0

411 [2026-07-29 11:19:55.843] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[15]: Ox0

412 [2026-07-29 11:19:55.843] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[16]: Ox0

413 [2026-07-29 11:19:55.843] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[17]: Ox0

414 [2026-07-29 11:19:55.843] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[18]: Ox0

415 [2026-07-29 11:19:55.843] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[19]: Ox0

416 [2026-07-29 11:19:55.843] [api_log] [info] get_hand_fault_code OK, count=20

417 get_hand_fault_code: [PASS], count=20

418

419 --- Test: clear_hand_fault + get_hand_fault_code ---

420 [2026-07-29 11:19:55.843] [api_log] [debug] clear_hand_fault

421 [2026-07-29 11:19:55.843] [modbus_rtu_log] [info] [ModbusRtuBus]
clear_hand_fault: addr=0x0, value=0x80

422 [01][06] [00] [00] [00] [80] [88] [6A]

423  Waiting for a confirmation...

424 <01><06><K0O0><OO><ONO><80><88><6A>

425 [2026-07-29 11:19:55.967] [modbus_rtu_log] [info] [ModbusRtuBus]
clear_hand_fault OK

426 clear_hand_fault: [PASS]

427 [2026-07-29 11:19:55.967] [api_log] [debug] get_hand_fault_code

428 [2026-07-29 11:19:55.967] [modbus_rtu_log] [info] [ModbusRtuBus]
get_hand_fault_code: slave=0x1l, addr=0x128, count=20

429 [01][63][01][28][00][14][C4][31]

430 Waiting for a confirmation...



431 <P1><03><28><PO><OO><OO><PO><KOO><OO><OO><OO><OO><OO><OO><OO><OO><KOO><OO><OO>
<OO><00><KO00><EO><OO><KOO0><KOO><OO><OO><KOO><OO><OO><OO><KOO><RO><OO><KOO><KOO><OO>
<P0O><00><OO><OO><OO><K67><9A>

432 [2026-07-29 11:19:56.093] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[0]: Ox0

433 [2026-07-29 11:19:56.093] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[1]: 0x0

434 [2026-07-29 11:19:56.093] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[2]: Ox0

435 [2026-07-29 11:19:56.093] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[3]: 0x0

436 [2026-07-29 11:19:56.093] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[4]: Ox0

437 [2026-07-29 11:19:56.093] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[5]: 0x0

438 [2026-07-29 11:19:56.093] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[6]: Ox0

439 [2026-07-29 11:19:56.093] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[7]: 0x0

440 [2026-07-29 11:19:56.093] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[8]: Ox0O

441 [2026-07-29 11:19:56.093] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[9]: 0x0

442 [2026-07-29 11:19:56.093] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[10]: Ox0O

443 [2026-07-29 11:19:56.093] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[11]: Ox0

444 [2026-07-29 11:19:56.093] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[12]: Ox0O

445 [2026-07-29 11:19:56.093] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[13]: Ox0

446 [2026-07-29 11:19:56.093] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[14]: Ox0

447 [2026-07-29 11:19:56.093] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[15]: Ox0

448 [2026-07-29 11:19:56.093] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[16]: Ox0

449 [2026-07-29 11:19:56.093] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[17]: Ox0

450 [2026-07-29 11:19:56.093] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[18]: Ox0O

451 [2026-07-29 11:19:56.093] [modbus_rtu_log] [debug] [ModbusRtuBus]
fault_code[19]: Ox0

452 [2026-07-29 11:19:56.093] [api_log] [info] get_hand_fault_code OK, count=20

453 get_hand_fault_code after clear: [PASS], Fault Cleared: [PASS]

454

455 --- Test: set_hand_stop -—-



456
457

458
459
460
461

462
463
464
465
466
467

468

469

470

471

472

473

474

475

476

477

478

479
480

481

482

483
484

485

[2026-07-29 11:19:56.093] [api_log] [debug] set_hand_stop
[2026-07-29 11:19:56.093] [modbus_rtu_log] [info] [ModbusRtuBus]
set_hand_stop: writing 0x0 to addr 0Ox0
[01][06] [60] [60] [60] [60] [89] [CA]
Waiting for a confirmation...
<01><06><K0O0><OO><ONO><KOO><89><CA>

[2026-07-29 11:19:56.

OK
set_hand_stop:

[PASS]

217] [modbus_rtu_log]

-—— Bus Service Restart --—-

[2026-07-29
[2026-07-29
[2026-07-29
initialized
[2026-07-29

11:19:56.
11:19:56.
11:19:56.
successfully
11:19:56.

225] [modbus_rtu_log]
226] [modbus_rtu_log]
226] [modbus_rtu_log]

226] [modbus_rtu_log]

[info] [ModbusRtuBus]

[info] [ModbusRtuBus]
[info] [ModbusRtuBus]
[info] Timed rotating

[info] Log directory:

set_hand_stop

stop OK
deinit OK
logger

/home/ethan/workspace/update/vanex_hand_sdk/build/outputs/samples/wn_hand_api_d

emo_py/wn_hand_logs/modbus_rtu
[2026-07-29 11:19:56.226] [modbus_rtu_log] [info] Max file size: 10MB, Max

files: 50

[2026-07-29 11:19:56.227] [modbus_rtu_log] [info] Custom spdlog_utility logger
initialized successfully
[2026-07-29 11:19:56.227] [modbus_rtu_log] [info] Logger parameters:

[2026-07-29 11:19:56.227] [modbus_rtu_log] [info]

Directory:

/home/ethan/workspace/update/vanex_hand_sdk/build/outputs/samples/wn_hand_api_d

emo_py/wn_hand_logs/modbus_rtu

[2026-07-29
[2026-07-29
bytes

[2026-07-29
[2026-07-29
[2026-07-29
[2026-07-29

11:
11:

19:
19:

11:19:

[2026-07-29
[2026-07-29

56.

[2026-07-29 11:19:
Checking config file

[2026-07-29 11:19:56.
./config/hand_system.
[2026-07-29 11:19:56.
[2026-07-29 11:19:56.

700 bytes

[2026-07-29 11:19:56.

permissions: 100644

56.
56.

56.
.227]
.227]

227] [modbus_rtu_log]
227] [modbus_rtu_log]
227] [modbus_rtu_log]
[modbus_rtu_log]
[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]
[modbus_rtu_log]

227]
existence...

227] [modbus_rtu_log]
yaml

227] [modbus_rtu_log]
227] [modbus_rtu_log]

[modbus_rtu_log]

227] [modbus_rtu_log]

[info]
[info]

File prefix:

[info]
[info]
[info]
[info] [ModbusRtuBus]
[info]
[info]

[ModbusRtuBus]
[ModbusRtuBus]
[info] [ModbusRtuBus]
[info] [ModbusRtuBus]

[info]
[info]

[ModbusRtuBus]
[ModbusRtuBus]

[info] [ModbusRtuBus]

Max file size:

modbus_rtu_log
10485760

Max backup files: 50
Log level: debug
console_Log level: debug

init() called

[STEP 1]

config path:

v File exists
file size:
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[2026-07-29 11:19:56.227] [modbus_rtu_log]
Loading YAML config file...

[2026-07-29 11:19:56.227] [modbus_rtu_log]
loaded successfully
[2026-07-29 11:19:56.227] [modbus_rtu_log]

node found in config

[2026-07-29 11:19:56.227] [modbus_rtu_log]

from config:

'/dev/ttyUSBO'

[2026-07-29 11:19:56.227] [modbus_rtu_log]
parsed successfully: 115200

[2026-07-29 11:19:56.228] [modbus_rtu_log]
parsed successfully: 1
[2026-07-29 11:19:56.228] [modbus_rtu_log]

[2026-07-29 11:19:56.228] [modbus_rtu_log]
Final configuration summary
[2026-07-29 11:19:56.228] [modbus_rtu_log]

[2026-07-29 11:

/dev/ttyUSBO

[2026-07-29 11:

115200
[2026-07-29
1
[2026-07-29
N
[2026-07-29
8
[2026-07-29
1
[2026-07-29

11:

11:

11:

19:

19:

19:

56.

56.

56.

[2026-07-29 11:19:56
Initializing Modbus RTU context...
[2026-07-29 11:19:56.228] [modbus_rtu_log] [info]

modbus_new_rtu(/dev/ttyUSBO, 115200,

.228]

.228]

228]

228]

228]

.228]

.228]

.228]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

'N', 8, 1)...

[2026-07-29 11:19:56.228] [modbus_rtu_log] [info]
modbus_new_rtu succeeded, handle: 0x6351760fb310
[2026-07-29 11:19:56.228]

address to 1...

[2026-07-29 11:19:56.228]
set successfully
[2026-07-29 11:19:56.228]
response timeout: 500ms

[2026-07-29 11:19:56.228]

timeout: 100ms

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[info]

[info]

[info]

[info]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[STEP 2]

config file

"modbus_rtu'

v device read

v baud_rate

v slave_-id

[STEP 3]

device:

baud_rate:

slave_-id:

parity:

data_bits:

stop_bits:

[STEP 4]

calling

setting slave

slave address

setting

setting byte
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[2026-07-29 11:19:56.228] [modbus_rtu_log] [info]
recovery mode: LINK | PROTOCOL

[2026-07-29 11:19:56.228] [modbus_rtu_log] [info]
debug mode

[2026-07-29 11:19:56.228] [modbus_rtu_log] [info]
completed successfully

Opening /dev/ttyUSBO at 115200 bauds (N, 8, 1)
[2026-07-29 11:19:56.236] [modbus_rtu_log] [info]
[PASS]

is_connected after restart:

bus_service_restart:
[PASS]

-—— Bus Service Stop ——-
[2026-07-29 11:19:56.242] [modbus_rtu_log] [info]
[2026-07-29 11:19:56.242] [modbus_rtu_log] [info]

bus_service_stop: [PASS]

< SR SDKEIRECRITIE

T CH++hR A
1. ME—IEZER, RIKERBFAwWn_hand_demo

2.

3.

(RS EES

1
2

AZIR

1 $ cp <path_to_sdk_src>/samples/wn_hand_16_joint_demo/wn_hand_16_joint_demo.cpp
./main.cpp

RS EX M

AR

1 $ cp <path_to_sdk_src>/RELEASE/wn_hand_sdk_for_linux_v2.1l.tar.gz

2 $ tar -xzvpf wn_hand_sdk_for_linux_v2.1l.tar.gz --strip-components=1

$ mkdir wn_hand_demo

$ cd wn_hand_demo

AINRBEXAETEERT

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]
[ModbusRtuBus]

setting error

enabling

init()

start OK

stop OK
deinit OK

./



4. FHIaYmF

BRI

1

$ g++ main.cpp -o app -lwn_hand_api -lyaml-cpp -L./ -Wl,-rpath=./

5. B1T1ERF

FriamiF

1 $ sudo ./app

3  ========== WnHand 16 Joint Action Demo ==========
-—— Bus Service Init ——-
[2026-07-29 11:14:06.866] [api_log] [info] Timed rotating logger initialized
successfully

7 [2026-07-29 11:14:06.866] [api_log] [info] Log directory:
/home/ethan/workspace/update/vanex_hand_sdk/build/outputs/samples/wn_hand_16_jo
int_demo/wn_hand_logs/api
[2026-07-29 11:14:06.866] [api_log] [info] Max file size: 10MB, Max files: 10
[2026-07-29 11:14:06.866] [api_log] [info] Custom spdlog_utility logger
initialized successfully

10 [2026-07-29 11:14:06.866] [api_log] [info] Logger parameters:

11 [2026-07-29 11:14:06.866] [api_log] [info] Directory:
/home/ethan/workspace/update/vanex_hand_sdk/build/outputs/samples/wn_hand_16_jo
int_demo/wn_hand_logs/api

12 [2026-07-29 11:14:06.866] [api_log] [info] File prefix: api_log

13 [2026-07-29 11:14:06.866] [api_log] [info] Max file size: 10485760 bytes

14 [2026-07-29 11:14:06.866] [api_log] [info] Max backup files: 10

15 [2026-07-29 11:14:06.866] [api_log] [info] Log level: debug

16 [2026-07-29 11:14:06.866] [api_log] [info] console_Log level: debug

17 [2026-07-29 11:14:06.866] [api_log] [info] IOZIZEREGN

18 [2026-07-29 11:14:06.866] [api_log] [info] bus_type read from config:
modbus_rtu

19 [2026-07-29 11:14:06.866] [api_log] [info] setting driver to ModbusRtuBus

20 [2026-07-29 11:14:06.867] [modbus_rtu_log] [info] Timed rotating logger
initialized successfully

21 [2026-07-29 11:14:06.867] [modbus_rtu_log] [info] Log directory:
/home/ethan/workspace/update/vanex_hand_sdk/build/outputs/samples/wn_hand_16_jo
int_demo/wn_hand_logs/modbus_rtu

22 [2026-07-29 11:14:06.867] [modbus_rtu_log] [info] Max file size: 10MB, Max
files: 50

23 [2026-07-29 11:14:06.867] [modbus_rtu_log] [info] Custom spdlog_utility logger
initialized successfully

24 [2026-07-29 11:14:06.867] [modbus_rtu_log] [info] Logger parameters:
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[2026-07-29 11:14:06.867] [modbus_rtu_log] [info]
/home/ethan/workspace/update/vanex_hand_sdk/build/outputs/samples/wn_hand_16_jo

int_demo/wn_hand_logs/modbus_rtu

[2026-07-29
[2026-07-29
bytes

[2026-07-29
[2026-07-29
[2026-07-29
[2026-07-29

11:
11:

14:
14:

11:14:

[2026-07-29
[2026-07-29

06.

[2026-07-29 11:14:
Checking config file

[2026-07-29 11:14:06.
./config/hand_system.
[2026-07-29 11:14:06.
[2026-07-29 11:14:06.

700 bytes

[2026-07-29 11:14:06.

permissions: 100644

[2026-07-29 11:14:06.
Loading YAML config file..
[2026-07-29 11:14:06.

loaded successfully

[2026-07-29 11:14:06.

node found in config

[2026-07-29 11:14:06.
'/dev/ttyUSBO'

from config:

06.
.867]
.867]

867]

867]

867]

06.867] [modbus_rtu_log]
06.

[modbus_rtu_log]

[modbus_rtu_log]
[modbus_rtu_log]
[modbus_rtu_log]
[modbus_rtu_log]

[modbus_rtu_log]
[modbus_rtu_log]

[modbus_rtu_log]

existence...

867]
yaml
867]
867]
867]
867]
867]

867]

867]

[modbus_rtu_log]

[modbus_rtu_log]
[modbus_rtu_log]

[modbus_rtu_log]
[modbus_rtu_log]
imodbus_rtu_log]
[modbus_rtu_log]

[modbus_rtu_log]

[2026-07-29 11:14:06.867] [modbus_rtu_log]
parsed successfully: 115200
[2026-07-29 11:14:06.867] [modbus_rtu_log]

parsed successfully:

1

[2026-07-29 11:14:06.867] [modbus_rtu_log]

[2026-07-29 11:14:06.867] [modbus_rtu_log]
Final configuration summary
[2026-07-29 11:14:06.867] [modbus_rtu_log]

[2026-07-29 11:14:06.867] [modbus_rtu_log]

/dev/ttyUSBO

[2026-07-29 11:14:06.867] [modbus_rtu_log]

115200

[2026-07-29 11:14:06.867] [modbus_rtu_log]

1

[info]
[info]

[info]
[info]
[info]
[info]

[info]
[info]

[info]

[info]

[info]
[info]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

Directory:

File prefix:

Max file size:

modbus_rtu_Tlog
10485760

Max backup files: 50
Log level: debug

console_Log level: debug

[ModbusRtuBus]

[ModbusRtuBus]
[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]
[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

init() called

[STEP 1]

config path:

v File exists
file size:

[STEP 2]

config file

"modbus_rtu'

v device read

v baud_rate

v slave_-id

[STEP 3]

device:

baud_rate:

slave_-id:
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[2026-07-29 11:14:06.868] [modbus_rtu_log] [info]
N
[2026-07-29 11:14:06.868] [modbus_rtu_log] [info]
8
[2026-07-29 11:14:06.868] [modbus_rtu_log] [info]
1
[2026-07-29 11:14:06.868] [modbus_rtu_log] [info]

[2026-07-29 11:14:06.868] [modbus_rtu_log] [info]
Initializing Modbus RTU context...

[2026-07-29 11:14:06.868] [modbus_rtu_log] [info]
modbus_new_rtu(/dev/ttyUSBO, 115200,
[2026-07-29 11:14:06.868] [modbus_rtu_log] [info]
handle: 0x5b45e3328dd0
[modbus_rtu_log] [info]

modbus_new_rtu succeeded,
[2026-07-29 11:14:06.868]
address to 1...
[2026-07-29 11:14:06.868]
set successfully
[2026-07-29 11:14:06.868]
response timeout: 500ms
[2026-07-29 11:14:06.868]
timeout: 100ms
[2026-07-29 11:14:06.868] [modbus_rtu_log] [info]
recovery mode: LINK | PROTOCOL

[2026-07-29 11:14:06.868] [modbus_rtu_log] [info]
debug mode

[2026-07-29 11:14:06.868] [modbus_rtu_log] [info]
completed successfully

Opening /dev/ttyUSBO at 115200 bauds (N, 8, 1)
[2026-07-29 11:14:06.879] [modbus_rtu_log] [info]

[modbus_rtu_log] [info]

[modbus_rtu_log] [info]

[modbus_rtu_log] [info]

'N', 8, 1)...

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[2026-07-29 11:14:06.879] [api_log] [info] connected ok
[2026-07-29 11:14:06.879] [api_log] [debug] get_hand_hardware_version
[2026-07-29 11:14:06.879] [modbus_rtu_log] [info] [ModbusRtuBus] reading

hardware version from address 0xd® (2 registers)
[01][03][00] [DO][00] [02] [C5][F2]

Waiting for a confirmation...
<O1><K03><O4><FF><FF><FF><FF><FB><AT>

parity:

data_bits:

stop_bits:

[STEP 4]

calling

setting slave

slave address

setting

setting byte

setting error

enabling

init()

start OK

[2026-07-29 11:14:07.000] [modbus_rtu_log] [debug] [ModbusRtuBus] hardware

version (raw): Oxffffffff

[2026-07-29 11:14:07.000] [modbus_rtu_log] [info] [ModbusRtuBus] hardware

version: 4294967295

[2026-07-29 11:14:07.000] [api_log] [info] hardware_version: 4294967295
[2026-07-29 11:14:07.000] [api_log] [debug] get_hand_software_version
[2026-07-29 11:14:07.000] [modbus_rtu_log] [info] [ModbusRtuBus] reading

software version from address 0xd2 (2 registers)
[01][63][00] [D2][00][62][64][32]
Waiting for a confirmation...
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<O1><03><O4><FF><FF><FF><FF><FB><AT7>

[2026-07-29 11:14:07.112] [modbus_rtu_log] [debug] [ModbusRtuBus] software
version (raw): Oxffffffff

[2026-07-29 11:14:07.112] [modbus_rtu_log] [info] [ModbusRtuBus] software
version: 4294967295

[2026-07-29 11:14:07.112] [api_log] [info] software_version: 4294967295
[2026-07-29 11:14:07.112] [api_log] [debug] get_hand_joint_num

[2026-07-29 11:14:07.112] [modbus_rtu_log] [info] [ModbusRtuBus] reading joint
number from address 0xd4 (1 register)

[01][63][00] [D4][60][01][C4][32]

Waiting for a confirmation...

<O1><03><02><FF><FF><B9><F4>

[2026-07-29 11:14:07.226] [modbus_rtu_log] [debug] [ModbusRtuBus] joint_num
(raw): Oxffff

[2026-07-29 11:14:07.227] [modbus_rtu_log] [info] [ModbusRtuBus] joint_num:
65535

[2026-07-29 11:14:07.227] [api_log] [info] joint_num: 65535

[2026-07-29 11:14:07.227] [api_log] [info] hardware_version 4294967295
[2026-07-29 11:14:07.227] [api_log] [info] software_version 4294967295
[2026-07-29 11:14:07.227] [api_log] [info] joint_num 65535

bus_service_init: [PASS]

--- Hand Start ---

[2026-07-29 11:14:07.227] [api_log] [debug] set_hand_start
[2026-07-29 11:14:07.227] [modbus_rtu_log] [info] [ModbusRtuBus]
set_hand_start: writing 0x6 to addr 0x0

[01][06] [00] [00] [00] [06] [09] [C8]

Waiting for a confirmation...

<O1><06><00><AO><00><A6><09><C8>

[2026-07-29 11:14:07.341] [modbus_rtu_log] [info] [ModbusRtuBus]
set_hand_start: writing 0x7 to addr 0x0

[01][06] [00] [00] [00] [07][C8][08]

Waiting for a confirmation...

<01><06><K00><OO><OO><KOT7><C8><08>

[2026-07-29 11:14:07.455] [modbus_rtu_log] [info] [ModbusRtuBus]
set_hand_start: writing OxF to addr 0x0

[01][06] [60][00][00] [0F] [CO][CE]

Waiting for a confirmation...

<01><06><00><OO><OO0><KOF><C9><CE>

[2026-07-29 11:14:07.586] [modbus_rtu_log] [info] [ModbusRtuBus]
set_hand_start OK

[2026-07-29 11:14:07.586] [api_log] [info] set_hand_start OK
set_hand_start: [PASS]

--- Execute Action Sequence ——-

[INFO] Starting action sequence... (Press Ctrl+C to stop)
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[Cycle 1/1]

[Action 3] FEE

[2026-07-29 11:14:07.586] [api_log] [debug] set_hand_target_position 0.000000
0.000000 0.000000 90.000000 90.000000 90.000000 90.000000 90.000000 90.000000
90.000000 90.000000 90.000000 90.000000 90.000000 90.000000 90.000000
[2026-07-29 11:14:07.587] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[0]: 0 -
> 0

[2026-07-29 11:14:07.587] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[1l]: 0 -
> 0

[2026-07-29 11:14:07.587] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[2]: O -
> 0

[2026-07-29 11:14:07.587] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[3]: 90
-> 9000

[2026-07-29 11:14:07.587] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[4]: 90
-> 9000

[2026-07-29 11:14:07.587] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[5]: 90
-> 9000

[2026-07-29 11:14:07.587] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[6]: 90
-> 9000

[2026-07-29 11:14:07.587] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[7]: 90
-> 9000

[2026-07-29 11:14:07.587] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[8]: 90
-> 9000

[2026-07-29 11:14:07.587] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[9]: 90
-> 9000

[2026-07-29 11:14:07.587] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[10]:
90 -> 9000

[2026-07-29 11:14:07.587] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[11]:
90 -> 9000

[2026-07-29 11:14:07.587] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[12]:
90 -> 9000

[2026-07-29 11:14:07.587] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[13]:
90 -> 9000

[2026-07-29 11:14:07.587] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[14]:
90 -> 9000

[2026-07-29 11:14:07.587] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[15]:
90 -> 9000

[2026-07-29 11:14:07.587] [modbus_rtu_log] [info] [ModbusRtuBus]
set_hand_target_position: slave=0x1l, addr=0x1, count=16
[01][10][00][01][60][10][20][00][00][00][00][060][00][23][28][23][28][23][28]
[23]1[28][23][28][23][28][23][28][23][28][23][28][23][28][23][28][23][28][23]
[28][F4] [BF]

Waiting for a confirmation...

<O1><10><K00><P1><OO><10><90><05>

[2026-07-29 11:14:07.715] [modbus_rtu_log] [debug] [ModbusRtuBus]
set_hand_target_position OK

[2026-07-29 11:14:07.715] [api_log] [info] set_hand_target_position OK
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[Action 2] H¥3KF
[2026-07-29 11:14:08.216] [api_log] [debug] set_hand_target_position 0.000000
0.000000 0.000000 90.000000 45.000000 45.000000 45.000000 45.000000 45.000000
45.000000 45.000000 45.000000 45.000000 45.000000 45.000000 45.000000

[debug] [ModbusRtuBus] joint[0]:

[2026-07-29
>0
[2026-07-29
>0
[2026-07-29
>0
[2026-07-29
-> 9000
[2026-07-29
-> 4500
[2026-07-29
-> 4500
[2026-07-29
-> 4500
[2026-07-29
-> 4500
[2026-07-29
-> 4500
[2026-07-29
-> 4500
[2026-07-29
45 -> 4500
[2026-07-29
45 -> 4500
[2026-07-29
45 -> 4500
[2026-07-29
45 -> 4500
[2026-07-29
45 -> 4500
[2026-07-29
45 -> 4500
[2026-07-29

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

14:

14:

14:

14:

14:

14:

14:

14:

14:

14:

14:

14:

14:

14:

14

14:

14:

08.216] [modbus_rtu_log]

08.

08.

08.

08.

08.

08.

08.

08.

08.

08.

08.

08.

08.

:08.

08.

08.

216]

216]

216]

216]

216]

216]

216]

216]

216]

216]

216]

216]

216]

216]

216]

216]

set_hand_target_position:

[01][10][00][01][600][10][20][00][00][00][00][00][00][23][28][11][94][11][94]
[11][94]1[11][94]1[11][94]1[11][94]1[11][94]1[11][94]1[11][94]1[11][94]1[11][94][11]
[94][07] [54]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

Waiting for a confirmation...

<O1><10><E0><P1><PO><10><90><05>
[2026-07-29 11:14:08.335] [modbus_rtu_log] [debug] [ModbusRtuBus]
set_hand_target_position OK
[2026-07-29 11:14:08.335] [api_log] [info] set_hand_target_position OK
[Action 1] FiKFF

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[info] [ModbusRtuBus]
slave=0x1, addr=0x1, count=16

joint[1]:

joint[2]:

joint[3]:

joint[4]:

joint[5]:

joint[6]:

joint[7]:

joint[8]:

joint[9]:

joint[10]:

joint[11]:

joint[12]:

joint[13]:

joint[14]:

joint[15]:

90

45

45

45

45

45

45
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[2026-07-29 11:14:08.836] [api_log] [debug] set_hand_target_position 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 O0.000000

[2026-07-29 11:14:08.836] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[0]: ©
> 0

[2026-07-29 11:14:08.836] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[1]: ©
> 0

[2026-07-29 11:14:08.836] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[2]: ©
> 0

[2026-07-29 11:14:08.836] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[3]: ©
> 0

[2026-07-29 11:14:08.836] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[4]: ©
> 0

[2026-07-29 11:14:08.836] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[5]: ©
> 0

[2026-07-29 11:14:08.836] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[6]: ©
> 0

[2026-07-29 11:14:08.836] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[7]: ©
> 0

[2026-07-29 11:14:08.836] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[8]: ©
> 0

[2026-07-29 11:14:08.836] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[9]: ©
> 0

[2026-07-29 11:14:08.836] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[10]:
-> 0

[2026-07-29 11:14:08.836] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[11]:
>0

[2026-07-29 11:14:08.836] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[12]:
-> 0

[2026-07-29 11:14:08.836] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[13]:
>0

[2026-07-29 11:14:08.836] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[14]:
-> 0

[2026-07-29 11:14:08.836] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[15]:
>0

[2026-07-29 11:14:08.836] [modbus_rtu_log] [info] [ModbusRtuBus]
set_hand_target_position: slave=0x1l, addr=0x1, count=16
[01][10][00][01][00][10][20][00] [00] [00] [00] [00] [00] [00] [00] [00] [60] [00] [60]
[00] [00] [00] [00] [60] [00] [00] [00] [60] [00] [60] [00] [60] [00] [60] [00] [60] [00] [60]
[00] [42][61]

Waiting for a confirmation...

<01><10><00><01><00><10><90><05>

[2026-07-29 11:14:08.953] [modbus_rtu_log] [debug] [ModbusRtuBus]
set_hand_target_position OK

[2026-07-29 11:14:08.953] [api_log] [info] set_hand_target_position OK
[Action 3] FEE
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[2026-07-29 11:14:09.454] [api_log] [debug] set_hand_target_position 0.000000
0.000000 0.000000 90.000000 90.000000 90.000000 90.000000 90.000000 90.000000
90.000000 90.000000 90.000000 90.000000 90.000000 90.000000 90.000000
[2026-07-29 11:14:09.454] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[0]: 0 -
> 0

[2026-07-29 11:14:09.454] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[1l]: O -
> 0

[2026-07-29 11:14:09.454] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[2]: O -
> 0

[2026-07-29 11:14:09.454] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[3]: 90
-> 9000

[2026-07-29 11:14:09.454] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[4]: 90
-> 9000

[2026-07-29 11:14:09.454] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[5]: 90
-> 9000

[2026-07-29 11:14:09.454] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[6]: 90
-> 9000

[2026-07-29 11:14:09.454] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[7]: 90
-> 9000

[2026-07-29 11:14:09.454] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[8]: 90
-> 9000

[2026-07-29 11:14:09.454] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[9]: 90
-> 9000

[2026-07-29 11:14:09.454] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[10]:
90 -> 9000

[2026-07-29 11:14:09.454] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[11]:
90 -> 9000

[2026-07-29 11:14:09.454] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[12]:
90 -> 9000

[2026-07-29 11:14:09.454] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[13]:
90 -> 9000

[2026-07-29 11:14:09.454] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[14]:
90 -> 9000

[2026-07-29 11:14:09.454] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[15]:
90 -> 9000

[2026-07-29 11:14:09.455] [modbus_rtu_log] [info] [ModbusRtuBus]
set_hand_target_position: slave=0x1l, addr=0x1, count=16
[01][10][60][01][600][10][20][00][60][00][00][00][600][23][28][23]1[28][23][28]
[23][28][23][28][23][28]1[23]1[28]1[23]1[28][23]1[28]1[23]1[28][23]1[28]1[23]1[28][23]
[28] [F4] [BF]

Waiting for a confirmation...

<01><10><00><01><00><10><90><05>

[2026-07-29 11:14:09.573] [modbus_rtu_log] [debug] [ModbusRtuBus]
set_hand_target_position OK

[2026-07-29 11:14:09.573] [api_log] [info] set_hand_target_position OK

[Action 1] FikKF



216 [2026-07-29 11:14:10.074] [api_log] [debug] set_hand_target_position 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 O0.000000

217 [2026-07-29 11:14:10.074] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[0]: ©

> 0

218 [2026-07-29 11:14:10.074] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[1]: ©
> 0

219 [2026-07-29 11:14:10.074] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[2]: ©
> 0

220 [2026-07-29 11:14:10.074] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[3]: ©
> 0

221 [2026-07-29 11:14:10.074] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[4]: ©
> 0

222 [2026-07-29 11:14:10.074] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[5]: ©
> 0

223 [2026-07-29 11:14:10.074] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[6]: ©
> 0

224 [2026-07-29 11:14:10.074] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[7]: ©
> 0

225 [2026-07-29 11:14:10.074] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[8]: ©
> 0

226 [2026-07-29 11:14:10.074] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[9]: ©
> 0

227 [2026-07-29 11:14:10.074] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[10]:
-> 0

228 [2026-07-29 11:14:10.074] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[11]:
>0

229 [2026-07-29 11:14:10.074] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[12]:
-> 0

230 [2026-07-29 11:14:10.074] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[13]:
>0

231 [2026-07-29 11:14:10.074] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[14]:
-> 0

232 [2026-07-29 11:14:10.074] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[15]:
>0

233 [2026-07-29 11:14:10.074] [modbus_rtu_log] [info] [ModbusRtuBus]
set_hand_target_position: slave=0x1l, addr=0x1, count=16

234 [01][10][00][01][00][10][20][00] [00] [00] [00] [00] [00] [00] [00] [00] [00] [00] [00]
[00] [00] [00] [00] [60] [00] [00] [00] [60] [00] [60] [00] [60] [00] [60] [00] [60] [00] [60]
[00] [42] [61]

235 Waiting for a confirmation...

236 <01><10><00><01><00><10><90><05>

237 [2026-07-29 11:14:10.193] [modbus_rtu_log] [debug] [ModbusRtuBus]
set_hand_target_position OK

238 [2026-07-29 11:14:10.193] [api_log] [info] set_hand_target_position OK



~ pythonhR s
1. IE—IREER, RKERBIAIwn_hand_demo_py

(AN RS

1
2

$ mkdir wn_hand_demo_py
$ cd wn_hand_demo_py

2. AINFEHBXHEIIEERT

(AN RS

1

$ cp
<path_to_sdk_src>/samples/wn_hand_16_joint_demo_py/wn_hand_16_joint_demo.py ./

3. REMNSEXH

(RS EES

1
2

$ cp <path_to_sdk_src>/RELEASE/wn_hand_sdk_for_linux_v2.1l.tar.gz ./
$ tar -xzvpf wn_hand_sdk_for_linux_v2.1l.tar.gz --strip-components=1

4. iIBITIERR

S

=

=

10
11

12
13

G 4k
$ sudo python3 wn_hand_16_joint_demo.py
========== WnHand 16 Joint Action Demo ==========
--— Bus Service Init ——-
[2026-07-29 11:14:06.866] [api_log] [info] Timed rotating logger initialized
successfully
[2026-07-29 11:14:06.866] [api_log] [info] Log directory:
/home/ethan/workspace/update/vanex_hand_sdk/build/outputs/samples/wn_hand_16_jo
int_demo/wn_hand_logs/api
[2026-07-29 11:14:06.866] [api_log] [info] Max file size: 10MB, Max files: 10
[2026-07-29 11:14:06.866] [api_log] [info] Custom spdlog_utility logger
initialized successfully
[2026-07-29 11:14:06.866] [api_log] [info] Logger parameters:
[2026-07-29 11:14:06.866] [api_log] [info] Directory:
/home/ethan/workspace/update/vanex_hand_sdk/build/outputs/samples/wn_hand_16_jo
int_demo/wn_hand_logs/api
[2026-07-29 11:14:06.866] [api_log] [info] File prefix: api_log
[2026-07-29 11:14:06.866] [api_log] [info] Max file size: 10485760 bytes
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[2026-07-29
[2026-07-29
[2026-07-29
[2026-07-29
[2026-07-29
modbus_rtu

[2026-07-29
[2026-07-29
initialized
[2026-07-29

11:
11:
11:
11:
11:

11:
11:

14:
14:
14:
14:
14:

14

06.866]
06.866]
06.866]
06.866]
06.866]

:06.866]
14:

06.867]

successfully
11:14:06.867]
/home/ethan/workspace/update/vanex_hand_sdk/build/outputs/samples/wn_hand_16_jo

[info]
[info]
[info]
[info]
[info]

[api_log]
[api_log]
[api_log]
[api_log]
[api_log]

[api_log] [info]
[modbus_rtu_log]

[modbus_rtu_log]

int_demo/wn_hand_logs/modbus_rtu
11:14:06.867] [modbus_rtu_log] [info] Max file size: 10MB, Max

[2026-07-29
files: 50

[2026-07-29
initialized
[2026-07-29
[2026-07-29

Max backup files: 10

Log level: debug

console_Log level: debug
10412 E Bz

bus_type read from config:

setting driver to ModbusRtuBus

[info] Timed rotating logger

[info] Log directory:

11:14:06.867] [modbus_rtu_log] [info] Custom spdlog_utility logger

successfully

11:14:06.867] [modbus_rtu_log] [info] Logger parameters:
11:14:06.867] [modbus_rtu_log] [info]
/home/ethan/workspace/update/vanex_hand_sdk/build/outputs/samples/wn_hand_16_jo

int_demo/wn_hand_logs/modbus_rtu

[2026-07-29
[2026-07-29
bytes

[2026-07-29
[2026-07-29
[2026-07-29
[2026-07-29

[2026-07-29
[2026-07-29

11:
Checking config file
[2026-07-29 11:14:06.
./config/hand_system.
[2026-07-29 11:14:06.
[2026-07-29 11:14:06.

[2026-07-29

700 bytes

[2026-07-29 11:14:06.

11:
11:

11:

14:
14:

14:

14:

06.867]
06.867]

06.867]
.867]
.867]

06.867]

867]
yaml
867]
867]

867]

permissions: 100644
[2026-07-29 11:14:06.867]
Loading YAML config file...
[2026-07-29 11:14:06.867]
loaded successfully
[2026-07-29 11:14:06.867]
node found in config

[modbus_rtu_log]
[modbus_rtu_log]

[modbus_rtu_log]
[modbus_rtu_log]
[modbus_rtu_log]
[modbus_rtu_log]

[modbus_rtu_log]
[modbus_rtu_log]

[modbus_rtu_log]

existence...

[modbus_rtu_log]

[modbus_rtu_log]
[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[info]
[info]

[info]
[info]
[info]
[info]

[info]
[info]

[info]

[info]

[info]
[info]

[info]

[info]

[info]

[info]

Directory:

File prefix: modbus_rtu_log

Max file size:

10485760

Max backup files: 50
Log level: debug

console_Log level: debug

[ModbusRtuBus]

[ModbusRtuBus]
[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]
[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

init() called

[STEP 1]

config path:

v File exists

file size:

[STEP 2]

config file

"modbus_rtu'
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[2026-07-29 11:14:06.867] [modbus_rtu_log]
'/dev/ttyUSBO'

[2026-07-29 11:14:06.867] [modbus_rtu_log]
parsed successfully: 115200

[2026-07-29 11:14:06.867] [modbus_rtu_log]
parsed successfully: 1

[2026-07-29 11:14:06.867] [modbus_rtu_log]

from config:

[2026-07-29 11:14:06.867] [modbus_rtu_log]
Final configuration summary
[2026-07-29 11:14:06.867] [modbus_rtu_log]

[2026-07-29 11: .867] [modbus_rtu_log]
/dev/ttyUSBO
[2026-07-29 11:
115200
[2026-07-29
1
[2026-07-29
N
[2026-07-29
8
[2026-07-29
1
[2026-07-29

.867] [modbus_rtu_log]

11:14:06.867] [modbus_rtu_log]

11:14:06.868] [modbus_rtu_log]

11:14:06.868] [modbus_rtu_log]

.868] [modbus_rtu_log]

.868] [modbus_rtu_log]

[2026-07-29 11:14:06.868] [modbus_rtu_log]
Initializing Modbus RTU context...
[2026-07-29 11:14:06.868] [modbus_rtu_log]
modbus_new_rtu(/dev/ttyUSBO, 115200, 'N', 8
[2026-07-29 11:14:06.868] [modbus_rtu_log]
handle:
[modbus_rtu_log]

modbus_new_rtu succeeded,
[2026-07-29 11:14:06.868]
address to 1...
[2026-07-29 11:14:06.868]
set successfully
[2026-07-29 11:14:06.868]
response timeout: 500ms
[2026-07-29 11:14:06.868]
timeout: 100ms
[2026-07-29 11:14:06.868] [modbus_rtu_log]
recovery mode: LINK | PROTOCOL

[2026-07-29 11:14:06.868] [modbus_rtu_log]
debug mode

[2026-07-29 11:14:06.868] [modbus_rtu_log]
completed successfully

Opening /dev/ttyUSBO at 115200 bauds (N, 8,

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

[info]

, 1)...

[info]

0Ox5b45e3328dd0o

[info]

[info]

[info]

[info]

[info]

[info]

[info]

1)

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

v device read

v baud_rate

v slave_-id

[STEP 3]

device:

baud_rate:

slave_id:

parity:

data_bits:

stop_bits:

[STEP 4]

calling

setting slave

slave address

setting

setting byte

setting error

enabling

init()
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95
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100
101
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[2026-07-29 11:14:06.879] [modbus_rtu_log] [info] [ModbusRtuBus] start OK
[2026-07-29 11:14:06.879] [api_log] [info] connected ok

[2026-07-29 11:14:06.879] [api_log] [debug] get_hand_hardware_version
[2026-07-29 11:14:06.879] [modbus_rtu_log] [info] [ModbusRtuBus] reading
hardware version from address 0xd0® (2 registers)

[01][63][00] [DO][00][02] [C5] [F2]

Waiting for a confirmation...

<O1><03><KO4><FF><FF><FF><FF><FB><AT>

[2026-07-29 11:14:07.000] [modbus_rtu_log] [debug] [ModbusRtuBus] hardware
version (raw): Oxffffffff

[2026-07-29 11:14:07.000] [modbus_rtu_log] [info] [ModbusRtuBus] hardware
version: 4294967295

[2026-07-29 11:14:07.000] [api_log] [info] hardware_version: 4294967295
[2026-07-29 11:14:07.000] [api_log] [debug] get_hand_software_version
[2026-07-29 11:14:07.000] [modbus_rtu_log] [info] [ModbusRtuBus] reading
software version from address 0xd2 (2 registers)

[01][03][00] [D2][00][62][64][32]

Waiting for a confirmation...

<O1><03><KO4><FF><FF><FF><FF><FB><AT7>

[2026-07-29 11:14:07.112] [modbus_rtu_log] [debug] [ModbusRtuBus] software
version (raw): Oxffffffff

[2026-07-29 11:14:07.112] [modbus_rtu_log] [info] [ModbusRtuBus] software
version: 4294967295

[2026-07-29 11:14:07.112] [api_log] [info] software_version: 4294967295
[2026-07-29 11:14:07.112] [api_log] [debug] get_hand_joint_num

[2026-07-29 11:14:07.112] [modbus_rtu_log] [info] [ModbusRtuBus] reading joint
number from address 0xd4 (1 register)

[01][63][00][D4][60][01][C4][32]

Waiting for a confirmation...

<O1><03><KO2><FF><FF><B9><F4>

[2026-07-29 11:14:07.226] [modbus_rtu_log] [debug] [ModbusRtuBus] joint_num
(raw): oxffff

[2026-07-29 11:14:07.227] [modbus_rtu_log] [info] [ModbusRtuBus] joint_num:
65535

[2026-07-29 11:14:07.227] [api_log] [info] joint_num: 65535

[2026-07-29 11:14:07.227] [api_log] [info] hardware_version 4294967295
[2026-07-29 11:14:07.227] [api_log] [info] software_version 4294967295
[2026-07-29 11:14:07.227] [api_log] [info] joint_num 65535
bus_service_init: [PASS]

--- Hand Start ---

[2026-07-29 11:14:07.227] [api_log] [debug] set_hand_start
[2026-07-29 11:14:07.227] [modbus_rtu_log] [info] [ModbusRtuBus]
set_hand_start: writing 0x6 to addr 0x0

[01][06] [60][00] [00] [06][09][C8]

Waiting for a confirmation...

<01><06><PO><PO><PO><O6><O9><KC8>
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[2026-07-29 11:14:07.341] [modbus_rtu_log] [info] [ModbusRtuBus]
set_hand_start: writing 0x7 to addr 0x0
[01][06] [00] [60] [00] [07][C8][08]
Waiting for a confirmation...
<O1><06><KRO><OO><OO><KOT7><KC8><O8>
[2026-07-29 11:14:07.455] [modbus_rtu_log] [info] [ModbusRtuBus]
set_hand_start: writing OxF to addr 0x0
[01][06] [00] [60] [00] [6F] [C9] [CE]
Waiting for a confirmation...
<01><06><K0O><OO><KOO><KOF><C9><CE>
[2026-07-29 11:14:07.586] [modbus_rtu_log] [info] [ModbusRtuBus]
set_hand_start OK
[2026-07-29 11:14:07.586] [api_log] [info] set_hand_start OK
[PASS]

set_hand_start:

--— Execute Action Sequence --—-

[INFO] Starting action sequence...

[Cycle 1/1]

[Action 3] FiEE
[2026-07-29 11:14:07.586] [api_log] [debug] set_hand_target_position 0.000000
0.000000 0.000000 90.000000 90.000000 90.000000 90.000000 90.000000 90.000000
90.000000 90.000000 90.000000 90.000000 90.000000 90.000000 90.000000

[2026-07-29 11:14:07.587] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[0]:

>0
[2026-07-29
>0
[2026-07-29
>0
[2026-07-29
-> 9000
[2026-07-29
-> 9000
[2026-07-29
-> 9000
[2026-07-29
-> 9000
[2026-07-29
-> 9000
[2026-07-29
-> 9000
[2026-07-29
-> 9000
[2026-07-29
90 -> 9000
[2026-07-29
90 -> 9000

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

14:

14:

14:

14:

14:

14:

14:

14:

14:

14:

14:

oT7.

oT7.

oT7.

oT7.

oT7.

oT7.

oT7.

oT7.

oT7.

oT7.

oT7.

587]

587]

587]

587]

587]

587]

587]

587]

587]

587]

587]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

(Press Ctrl+C to stop)

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

joint[1]:

joint[2]:

joint[3]:

joint[4]:

joint[5]:

joint[6]:

joint[7]:

joint[8]:

joint[9]:

joint[10]:

joint[11]:

90

90

90

90

90

90

90



133 [2026-07-29 11:14:07.587] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[12]:
90 -> 9000

134 [2026-07-29 11:14:07.587] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[13]:
90 -> 9000

135 [2026-07-29 11:14:07.587] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[14]:
90 -> 9000

136 [2026-07-29 11:14:07.587] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[15]:
90 -> 9000

137 [2026-07-29 11:14:07.587] [modbus_rtu_log] [info] [ModbusRtuBus]
set_hand_target_position: slave=0x1l, addr=0x1, count=16

138 [01][10][00][01][00][10][20][00] [00] [00] [00] [00] [00][23][28][23]1[28][23][28]
[23][28][23][28][23][28][23][28][23][28][23][28][23][28][23][28][23][28][23]
[28] [F4] [BF]

139 Waiting for a confirmation...

140  <01><10><00><01><00><10><90><05>

141 [2026-07-29 11:14:07.715] [modbus_rtu_log] [debug] [ModbusRtuBus]
set_hand_target_position OK

142 [2026-07-29 11:14:07.715] [api_log] [info] set_hand_target_position OK

143 [Action 2] ¥ikKF

144 [2026-07-29 11:14:08.216] [api_log] [debug] set_hand_target_position 0.000000
0.000000 0.000000 90.000000 45.000000 45.000000 45.000000 45.000000 45.000000
45.000000 45.000000 45.000000 45.000000 45.000000 45.000000 45.000000

145 [2026-07-29 11:14:08.216] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[0]: 0 -

> 0

146 [2026-07-29 11:14:08.216] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[1l]: O -
> 0

147 [2026-07-29 11:14:08.216] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[2]: O -
> 0

148 [2026-07-29 11:14:08.216] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[3]: 90
-> 9000

149 [2026-07-29 11:14:08.216] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[4]: 45
-> 4500

150 [2026-07-29 11:14:08.216] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[5]: 45
-> 4500

151 [2026-07-29 11:14:08.216] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[6]: 45
-> 4500

152 [2026-07-29 11:14:08.216] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[7]: 45
-> 4500

153 [2026-07-29 11:14:08.216] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[8]: 45
-> 4500

154 [2026-07-29 11:14:08.216] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[9]: 45
-> 4500

155 [2026-07-29 11:14:08.216] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[10]:
45 -> 4500

156 [2026-07-29 11:14:08.216] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[11]:
45 -> 4500



157
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177
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180

[2026-07-29 11:14:08.216]

45 -> 4500

[2026-07-29 11:14:08.216]

45 —-> 4500

[2026-07-29 11:14:08.216]

45 -> 4500

[2026-07-29 11:14:08.216]

45 —-> 4500

[2026-07-29 11:14:08.216]
set_hand_target_position:

[94][07] [54]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

Waiting for a confirmation...

<O1><10><E0><P1><PO><10><90><05>
[2026-07-29 11:14:08.335] [modbus_rtu_log] [debug] [ModbusRtuBus]
set_hand_target_position OK
[2026-07-29 11:14:08.335] [api_log] [info] set_hand_target_position OK
[Action 1] FiKFF

[2026-07-29 11:14:

0.000000 0.000000
0.000000 0.000000

[2026-07-29 11:14:

>0
[2026-07-29
>0
[2026-07-29
>0
[2026-07-29
>0
[2026-07-29
>0
[2026-07-29
>0
[2026-07-29
>0
[2026-07-29
>0
[2026-07-29
>0
[2026-07-29
>0
[2026-07-29
-> 0
[2026-07-29
-> 0

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

14:

14:

14:

14:

14:

14:

14:

14:

14:

14:

14:

[debug] [ModbusRtuBus] joint[12]:

[debug] [ModbusRtuBus] joint[13]:

[debug] [ModbusRtuBus] joint[14]:

[debug] [ModbusRtuBus] joint[15]:

[info] [ModbusRtuBus]
slave=0x1, addr=0x1, count=16

[01][10][600][01][600][10][20][00][00][00][60][00][00][23][28][11][94]1[11][94]
[117[94]1[11]1[94]1[11]1[94]1[11]1[94]1[11]1[94]1[11]1[94]1[11]1[94]1[11]1[94]1[11][94][11]

08.836] [api_log] [debug] set_hand_target_position 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000

0.000000 0.000000 0.000000 0.000000 0.000000
08.836] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[0]: O

08.

08.

08.

08.

08.

08.

08

08.

08.

08.

08.

836]

836]

836]

836]

836]

836]

.836]

836]

836]

836]

836]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

joint[1]: ©
joint[2]: ©
joint[3]: ©
joint[4]: ©
joint[5]: ©
joint[6]: ©
joint[7]: ©
joint[8]: ©

joint[9]: ©

joint[10]: ©

joint[11]: ©



181 [2026-07-29 11:14:08.836] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[12]: O
-> 0

182 [2026-07-29 11:14:08.836] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[13]: O
-> 0

183 [2026-07-29 11:14:08.836] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[14]: O
-> 0

184 [2026-07-29 11:14:08.836] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[15]: O
-> 0

185 [2026-07-29 11:14:08.836] [modbus_rtu_log] [info] [ModbusRtuBus]
set_hand_target_position: slave=0x1l, addr=0x1, count=16

186 [01][10][e0][01][600][10][20][00][00][00][00][00][00][00][00][00][00][00][00]
[00][00] [00] [00] [00] [00] [00] [00] [60] [00] [60] [00] [60] [00] [60] [6060] [60] [00] [60]
[00] [42][61]

187 Waiting for a confirmation...

188  <01><10><00><01><00><10><90><05>

189 [2026-07-29 11:14:08.953] [modbus_rtu_log] [debug] [ModbusRtuBus]
set_hand_target_position OK

190 [2026-07-29 11:14:08.953] [api_log] [info] set_hand_target_position OK

191  [Action 3] FEE

192 [2026-07-29 11:14:09.454] [api_log] [debug] set_hand_target_position 0.000000
0.000000 0.000000 90.000000 90.000000 90.000000 90.000000 90.000000 90.000000
90.000000 90.000000 90.000000 90.000000 90.000000 90.000000 90.000000

193 [2026-07-29 11:14:09.454] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[0]: 0 -

> 0

194 [2026-07-29 11:14:09.454] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[1l]: O -
> 0

195 [2026-07-29 11:14:09.454] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[2]: O -
> 0

196 [2026-07-29 11:14:09.454] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[3]: 90
-> 9000

197 [2026-07-29 11:14:09.454] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[4]: 90
-> 9000

198 [2026-07-29 11:14:09.454] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[5]: 90
-> 9000

199 [2026-07-29 11:14:09.454] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[6]: 90
-> 9000

200 [2026-07-29 11:14:09.454] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[7]: 90
-> 9000

201 [2026-07-29 11:14:09.454] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[8]: 90
-> 9000

202 [2026-07-29 11:14:09.454] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[9]: 90
-> 9000

203 [2026-07-29 11:14:09.454] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[10]:
90 -> 9000

204 [2026-07-29 11:14:09.454] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[11]:
90 -> 9000
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[2026-07-29 11:14:09.454]

90 -> 9000

[2026-07-29 11:14:09.454]

90 -> 9000

[2026-07-29 11:14:09.454]

90 —-> 9000

[2026-07-29 11:14:09.454]

90 -> 9000

[2026-07-29 11:14:09.455]

set_hand_target_position:

[28] [F4] [BF]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

Waiting for a confirmation...

<O1><10><E0><P1><PO><10><90><05>
[2026-07-29 11:14:09.573] [modbus_rtu_log] [debug] [ModbusRtuBus]
set_hand_target_position OK
[2026-07-29 11:14:09.573] [api_log] [info] set_hand_target_position OK
[Action 1] FiKFF

[2026-07-29 11:14:

0.000000 0.000000
0.000000 0.000000

[2026-07-29 11:14:

>0
[2026-07-29
>0
[2026-07-29
>0
[2026-07-29
>0
[2026-07-29
>0
[2026-07-29
>0
[2026-07-29
>0
[2026-07-29
>0
[2026-07-29
>0
[2026-07-29
>0
[2026-07-29
-> 0
[2026-07-29
-> 0

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

11:

14:

14:

14:

14:

14:

14:

14:

14:

14:

14:

14:

[debug] [ModbusRtuBus] joint[12]:

[debug] [ModbusRtuBus] joint[13]:

[debug] [ModbusRtuBus] joint[14]:

[debug] [ModbusRtuBus] joint[15]:

[info] [ModbusRtuBus]
slave=0x1, addr=0x1, count=16

[01][10][600][01][00][10][20][00][00][00][00][00][00][23][28][23][28][23][28]
[23][28][23][28][23][28][23][28][23][28][23][28][23][28][23][28][23][28][23]

10.074] [api_log] [debug] set_hand_target_position 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000

0.000000 0.000000 0.000000 0.000000 0.000000
10.074] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[0]: O

10.

10.

10.

10.

10.

10.

10

10.

10.

10.

10.

074]

074]

074]

074]

074]

074]

.074]

074]

074]

074]

074]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[modbus_rtu_log]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[debug]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

[ModbusRtuBus]

joint[1]: ©
joint[2]: ©
joint[3]: ©
joint[4]: ©
joint[5]: ©
joint[6]: ©
joint[7]: ©
joint[8]: ©
joint[9]: ©

joint[10]: ©

joint[11]: ©



229 [2026-07-29 11:14:10.074] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[12]:
-> 0

230 [2026-07-29 11:14:10.074] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[13]:
-> 0

231 [2026-07-29 11:14:10.074] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[14]:
-> 0

232 [2026-07-29 11:14:10.074] [modbus_rtu_log] [debug] [ModbusRtuBus] joint[15]:
-> 0

233 [2026-07-29 11:14:10.074] [modbus_rtu_log] [info] [ModbusRtuBus]
set_hand_target_position: slave=0x1l, addr=0x1, count=16

234 [01][10][00][01][00][10][20][00] [00] [00] [00] [00] [00] [00] [00] [00] [00] [00] [00]
[00][00] [00] [00] [00] [00] [00] [00] [60] [00] [60] [00] [60] [00] [60] [6060] [60] [00] [60]
[00] [42][61]

235 Waiting for a confirmation...

236 <01><10><00><01><00><10><90><05>

237 [2026-07-29 11:14:10.193] [modbus_rtu_log] [debug] [ModbusRtuBus]
set_hand_target_position OK

238 [2026-07-29 11:14:10.193] [api_log] [info] set_hand_target_position OK

@ AL E S {5t BA
1. SDKRZKREEX 4
ARSELEX M hand_system.yaml, HHREERIHITIERF B R T config/hand_system.yaml

AT IR
1 bus_type: "modbus_rtu"
2
3  modbus_rtu:
4 device: "/dev/ttyUSBO"
5 baud_rate: 115200
6 slave_id: 1
-
8 api_Log:
9 log_dir: "wn_hand_logs/api"
10 log_prefix: "api_log"
11 max_file_size: 10485760 # FH F10x1024%1024, AIEESHIES
12 max_files: 10
13 log_level: '"debug" # trace/debug/info/warn/err/critical
14 console_log_level: "debug" # trace/debug/info/warn/err/critical
15
16 modbus_rtu_Tlog:
17 log_dir: "wn_hand_logs/modbus_rtu"
18 log_prefix: "modbus_rtu_log"
19 max_file_size: 10485760 # FH F10x1024%1024, AIEFESHIESE
20 max_files: 50



21 log_level: '"debug"

22 console_log_level: "debug"
BIEESH
o3 € =
bus_type =
device modbus_rtu
baud_rate modbus_rtu
slave_id modbus_rtu
HEBESH
o35 € Bk
log_dir api_Log/

log_prefix

max_file_size

max_files

log_level

modbus_rtu_log

api_Log/
modbus_rtu_log

api_Log/
modbus_rtu_log

api_Log/
modbus_rtu_log

api_Log/
modbus_rtu_log

=S

string

string
int

int

string

int

int

string

AIAE

modbus_rtu

/dev/ttyUSBO

115200

AIAE

wn_hand_logs/api

/

wn_hand_logs/mo

dbus_rtu

api_log/
modbus_rtu_log

10485760

10/50

debug

iR

SRR, HETX
¥ modbus_rtu

FROIREREE
pASES

Modbus M3tk

iR

ASEFEER, X

FHEXT R IZ ALY
Bz

HEXHIR, &
EXHEERRT
{log_prefix}_{time
stamp}.log

BMAEXMARAR
R, BAFT,
2L\ 10MB

RAREBEX M
HE, BIEEm
pilliz3=dlal: =

XHBERR:
trace/debug/info/
warn/err/critical



console_log_level

2. ShEERX M
hEETI X9 action_five.yaml, BRIAMETZRIAITIZF B R TH config/action_five.yaml

ISR
1 # RITEIERFS
2 project: "16EHE&ER"
3 owner: "john"
4  joint_num: 16
5 cycle: 1
6  task_sequence: [3, 2, 1,
7 date: 2026-03-12
8
9
10  #FUENXEIE
11  action:
12 - did: 1
13 title: "FIKFA"
14 active: true
15 duration: 500
16
17
18 - 1dd: 2
19 title: "HIKFF"
20 active: true
21 duration: 500
22

THE
23
24 - 1id: 3
25 title: "FREE"
26 active: true
27 duration: 500
28

THEE

EECES

api_Log/
modbus_rtu_log

=HIEEELS:
trace/debug/info/
warn/err/critical

string debug

#EOE XS 7
#EIEN
#EHBE
B oIEFFIATT R

3, 1] #oifEFESl A HIT action 1dFEXHIEHIIE
#HEH
HENTES T

#EPIEFFR true:LTHfFIEEE false: ULa)fEZE,
#EPIEREET BB (L Ems

angle: [0, 0, 0, 0, 0, 0, 0, 0, O, 0, 0, 0, 0, 0, 0, 0] #& 1 XTHE

#EES 7R
HOPEFFR true:lbohfE@EE false:UtahfEZE
HINTEAERT (I Ems

angle: [0, 0, O, 90, 45, 45, 45, 45, 45, 45, 45, 45, 45, 45, 45, 45] #&571*%

#EPIES TR
#INEFFX true:Ubm)fE/REEE false: ULENIFR,
#ENTEZLRT B (i Ems

angle: [0, 0, 0, 90, 90, 90, 90, 90, 90, 90, 90, 90, 90, 90, 90, 90] #&T X

k€ B4R

KE HiAE LA



project Tz string - LB X 42

owner Tz string - SIEA
joint_num Tz int - HHEHE
cycle Tz int 1 BIohERSIAT
RER
task_sequence  TAE array - fEFFI, KRRH
17 action id FE X
BITh1E
date = string - FcEBHA
id action int - affEID, ME—HRIR
title action string - IfERR
active action bool true ofEFFX, truefE

e, false:zx

duration action int 500 SHERERY, BR{IZ
b

angle action array - BIMRTHRE, T
ZHESTEHRE

%&% b) %0"‘90

W APLE
1. bus_service_init
R EN R B

HAETIR

1 bool bus_service_init();

TheEbi e
EAsdkE N EZIFRRER, #HITsdk—E4aK IR, SEMERBFLE, AEWRERES, It
PRIER BRI AT LA 1T /R E E At APIE A

SE A



true: AL I
false:5 K
2. bus_service_stop
bR 5 [ BY

(GRS

1 bool bus_service_stop();

TheEirA
FIEBERS

SR

true:B2 =Lk
false:k{=1E

R[EE bool

3. bus_service_restart
bR 5 [ BY

(GRS

1 bool bus_service_restart();

iR

iR

iR



true:pL I

R[EE bool
false:5£M4
4. is_connected
BRI#R R BY
RIEIR
1 bool 1is_connected();
LhaeiiER
IRENH AIERRTS
S ER
el S WieA
true:BiEiE
R[EE bool
false: R
5. set_hand_target_position
BRIER R BY
RIEIR
1 bool set_hand_target_position(const uint8_t id, const std::vector<float>
&joint_angles);
2 bool set_hand_target_position(const std::vector<float> &joint_angles);

Lheeii A
IREE T XTEYIE

SE A

el 24 A



id BireENlid, SEE1~21
MEIdRTR—RERZ B

joint_angles BfRUEAE, SEE0~90
NS joint_angles[0]RTEBHINAE

joint_angles[15] & REN 1689 E
joint_anglestZHESFTEHEHR=E

true:pL Iy
R[E{E bool
false:5kNg
6. set_hand_work_mode
BK| 5 R Y
AR
1 bool set_hand_work_mode(const uint8_t 1id, std::vector<int> & mode);
2 bool set_hand_work_mode(const std::vector<int> &mode);
IhiEEw Be
REZNMETENNIEER (FELEFEUEERR)
S BH
%5 B8 1tER
AE id BireBlid, SEE1~21

MEIdRR—RIEHZ M



mode TR,
0: FIEEHFIUE
2. UEER

mode[0]FRREBYVIINAE

mode[15]FR "B 1K BE
modetEZHEEFTEHHENE

true: R IN
false:5&0g

R[EE bool

7. set_hand_speed
bR 5 [ BY

(GRS

1 bool set_hand_speed(const uint8_t id, const std::vector<float> &speed);
2 bool set_hand_speed(const std::vector<float> &speed);

Iheeiig
KREZNRXTEINIERR (ELEHEMLAERR)
S¥5H A
]| 28 15 BH
id BireElid, SEE1~21
REBIdRR—RIEFR Z B
A
speed REE, speed[0]FRTENIAEE speed[15]FRREM
16HY R Espeed Tt ZMES T EHEKZE
true:FIh
R[EE bool
false: &g

8. set_hand_start

BRI E R B



(AN RS

1 bool set_hand_start();

Lheeisi EA
XTI EIR

S5 A

R[EE bool

9. set_hand_stop
bR R R Y

(AN RS

1 bool set_hand_stop();

Lheeisi A
KAXTIEBH IR

S5 A

R[EE bool

10. clear_hand_fault
bR R R Y

(AN RS

1 bool clear_hand_fault();

true: RN
false:5Mg

true: R IN
false:5Mg

iR

iR



TheEi A

BRIRA IR
23058
251 =S¥ 11 B8
true: R Ih
R[EE bool
false:5k g

11. get_hand_hardware_version
bR 4 B

(SRS

1 std::pair<bool, std::string> get_hand_hardware_version();

Lh&E it BA
TREY ERBEHhR A
SRR
el S iEA
true: I
bool
REME false: kI
string PR R A T ER
12. get_hand_software_version
BRI ER IR B
RESIR
1 std::pair<bool, std::string> get_hand_software_version();
Lh&E it BA

BRENE AR i



S5 A

]| S 5% ER
true:pL I
bool
EREE false:5k0g
string M RR AN T ER

13. get_hand_joint_num
bR R R Y

(AN RS

1 std::pair<bool, int> get_hand_joint_num();

LhieEisEA

BEEXTHE

S5 A

el 28 WiRA

true:pLIN
bool

EREE false: %kl

int ATERE

14. get_hand_current_position
BRI R R Y

(AN RS

1 std::pair<bool, std::vector<float>> get_hand_current_position();

Lheeisi EA
ERENXTENERMNE



S5 A

bool

R[E1{E vector<float>

15. get_hand_speed
BRI E R B

(AN RS

iR

true: RN
false:5Mg

vector[0]FRRFE1INEYVIUE

vector[15]|FR R E 16BN E

1 std: :pair<bool, std::vector<float>> get_hand_speed();

Theeiig
SRERE A 255 | SRR R

SERA

bool

R[EE vector<float>

16. get_hand_current
bR 4 B

(AR S

WA

true:BIh
false: LMK

vector[0]RRFE1INTEYVIHRE

vector[15]RRE 16BN ARE

1 std::pair<bool, std::vector<float>> get_hand_current();



LheeisiBA
BREE KT BB SERY ER IR

SR

bool

R[EE vector<float>

17. get_hand_temperature

bR R B

(GRS

iEA

true: %I
false:5kMg

vector[0]FRRE1IMENBIER

vector[15] KRR E 16BN BIER

1 std::pair<bool, std::vector<float>> get_hand_temperature();

Iheeiig
SRENE A XS B e R

SR

bool

R[OE vector<float>

18. get_hand_fault_code

bR 2R B

iR

true: R IN
false:5&0g

vector[0]RRFEINTENBEE

vector[15]FR R E 16 ENAVEE



(AN RS

1 std: :pair<bool, std::vector<uint32_t>> get_hand_fault_code();

Lheeisi EA
BENRISFRVIEIRED

S5 A

bool

R [EE vector<uint32_t>

19. get_sdk_version
bR 4 B

(AN RS

1 std::string get_sdk_version();

TIREWLEA
FREXSDKhR 24~ 5

SERA

R[EE string

20. get_normal_force
BRI E R B

(AN RS

iR

true: RN
false:5Mg

vector[0]&R/RE 1BV EIRD

vector[15] R~ E 16BN B HEIRT

WA

SDKhRZAF 15 8



1 std::pair<bool, std::vector<float>> get_normal_force();

TheEwi A
BEEMERHMITER, 22 0.01IN
BlF: &71E Fz REEHEN 10 B9, Fz NERIDIAIAR/)NA 10%0.01N=0.1N

x: FERXxAENES, BENERSARXERR, HENHERRBRXATSRE
y: ERyFRNEN, BENENFHBYESR, BEANAKNBEYyRTSRE
z: HERZAENEN, BENERTEERIERGRFERERE)EDKN

S5 R
2551 5 15t BH
iR[E{E true: AL I

bool

false: 5y

vector<float> vector[0)RREINFIEEXE S



vector[1]RR~EBINFENYE
vector2| R EBINFIENzESH

vector[12] R ESNFIEHIXE S
vector[13]RREBSNFIENYEN

vector[14)R"ESNFIENZzE S



