


Phan tich theo ma ngudn va log chay ctia T800 - 03/08/2026

K&t luan ngén. Khung chwong trinh T800 dang nap move_base qua interface

robot: :move_base_core: :BaseNavigation va factory alias "MoveBase" ¢ thé chay move_base2 ma
khong phai stra host, néu déi ding thw vién va cay cau hinh runtime. Biéu nay ding cho khung
T800 hién tai; khéng phai quy tac tw déng ding cho moi trng dung ROS dung package

move_base.

1. Khung dang khéi tao nhirng gi?
Log cho thay chi c6 mét node ROS la /amr_node cho phan diéu khién. Bén trong process dd, amr_control
nap ddng navigation runtime va cac plugin. Global planner, local planner, action, recovery va mission

adapter khdong la node ROS riéng.

roslaunch - lamr_node (amr_control) - BaseNavigation factory - NavigationServer
(move_base2)

- costmap globall/local + runners + mission/action/recovery plugins

Thanh phan Thoi diém | cach tao Vai tro quan sat dwoc

Node /amr_node; tao TF, localization, o o
Cau n6i ROS/MQTT/OPC-UA voi 1i

amr_control sensor converter, publisher/subscriber o
N o navigation.
réi nap navigation.
o Factory clia libmove_base2.so trad vé Vo twong thich BaseNavigation; quan ly
NavigationServer
BaseNavigation: :Ptr. runtime va control thread 30 Hz.
Tao khi Global dung frame map; local dung odom;
Global/local A
NavigationRuntime: :buildCostmaps() nhan laser, cloud, depth qua
costmap
chay. SensorGateway.
Nap customPlanner lGc boot; nap R ) R
) Lap global plan, cache instance theo tén
PlannerRunner SBPLLatticePlanner, DockPlanner khi

o planner.
profile can.

Nap HybridLocalPlanner lGc boot; co . o o
ControllerRunner . ] Bién plan thanh Iénh van téc.
thé doi theo profile.

} . Trong log: wait, clear-costmap (2 mcrc),
RecoveryRunner Nap luc boot tir namespace recovery.
rotate, back-up.

ActionRunner Nap llc boot tr namespace actions. Trong log: detect, wait, report,



sim_noop.

. N GoalSourceAdapter nhan goal;
Nap source adapter luc boot tw

Mission layer VDA5050SourceAdapter tach order thanh
mission_adapters.

cac leg/nav/action.

Luong mgt VDA5050 order

1. MQTT nhén topic order.
2. VDA5050SourceAdapter doi order thanh cac mission leg: navigation ho&c action-only.

MissionManager duwa leg vao hang doi; MissionExecutor chay tuan tuw.

> ow

Control loop chon profile: position, docking, go_straight hoac rotate; runner 1y planner/local
planner phu hop.

5. Ké&t qua nav/action tra vé mission layer, réi trang thai VDA5050.

2. C API dang dung gi va c6 dung dugc move_base2 khong?

C API ndm tai pnkx_nav_core/src/APIs/c_api. NO khdng tao truc tiép I6p C++ move_base: :MoveBase hay

move_base2: :NavigationServer. Ham navigation_create() lam ddng chubi sau:

PluginLoaderHelper::findLibraryPath("MoveBase")
boost::dl1l::import_alias<BaseNavigation::Ptr()>(path, "MoveBase")
factory() -> NavigationHandle

Vi libmove_base2.so export ca hai alias MoveBase2 va MoveBase, C API s& nhan dwoc mot
NavigationServer clla move_base2 khi cAu hinh MoveBase trd dén libmove_base2. C API phia goi khéng
can doi tén ham.

Nhém C . e
Khi diing move_base2
API
navigation_create, Dung duwoc qua interface chung. Nén bdo ddm
vong doi  navigation_initialize, host goi shutdown () & duwdng C++ trudc khi d&
navigation_destroy process/plugin.
navigation_move_to,
Lénh diéu navigation_move_to_order, Dung duoc. Order/docking duwgc move_base2
huéng navigation_dock_to, dwa vao mission/profile twong ng.
pause/resume/cancel
navigation_add_static_map,
Sensorva navigation_add_laser_scan, Dung duoc; tén ngudn phai khép source trong
map navigation_add_point_cloud2, costmap YAML, vi du pc_r_marking.

odometry



Quan sat

Dung duoc cho trang thai BaseNavigation.

navigation_get_feedback, pose/twist,

global/local planner data

Khoéng tw 16 API chi tiét ctia MissionManager
hay ActionRunner.

Lwu y k¥ thuat C API: day la ABI C-linkage (ham dung extern "c"), nhwng header hién c6 mot

s6 tham s6 tham chiéu C++ nhu PoseStamped &out_pose va size_t &out_count. Vi vay né chwa

la header ISO C thuan dé bién dich truc tiép bang C compiler. Diéu nay khong can trd viéc chon

move_base2, nhwng néu caller la C thuan thi can déi cac output reference thanh pointer tréc khi coi
APl la C API hoan chinh.

3. move_base2 khac move_base ¢ dau?

move_base cii trong T800

Ranh gi&i
v@i host

TO chirc

runtime

Nhiém vu /
order

Profile

Fallback

Safety

Local
planner

plugin

BaseNavigation, plugin duwgc

nap qua alias MoveBase.

Diéu phoi kiéu don khéi hon.

Host hoac I&¢p ngoai thudng

phai tw diéu phéi nhiéu buéc.

Thudng chi mot bo
planner/controller cho mot
ki€éu goal.

Phu thuéc implementation cd.

Tuy implementation.

Khéng nén gia dinh plugin cl
c6 cung ABI.

Gilr cung interface va xuét alias twong thich MoveBase;

thém alias rd rang MoveBase2.

Tach NavigationRuntime, ControlLoop, PlannerRunner,
ControllerRunner, RecoveryRunner, ActionRunner va
MissionLayer.

Mission layer cé adapter ngudn va executor; VDA5050
order dwoc tach thanh leg, action-only leg chay qua
ActionRunner.

Profile position, docking, go_straight, rotate; docking c6
marker profile. Planner/local planner c6 thé chuyén theo
mission.

Log chirng minh: khi CustomPlanner khéng ho tro
request don gian, runtime chuyén mét lan sang
SBPLLatticePlanner.

Co diéu kién require_current_costmap; Sensor stale sé
chan wheel command dé khong diéu khién theo thé gidi
cd.

Dung contract robot_nav_core2: : LocalPlanner; local
planner ci chi dung lai khi da xac nhan cung
interface/ABI hoac c6 adapter.

| Dirng nham hai mirc twong thich. Host/API BaseNavigation twong thich la mot viéc. Plugin local

I planner, YAML, va hanh vi mission/profile twong thich 1a cac viéc khac. Viéc d6i thw vién thanh cong

| khong chirng minh tat ca planner cii sé chay dwoc trong move_base2.



4. Mot khung dang dung move_base c6 chay move_base2 luon khong?

Cau tra I&i: co diéu kién. V&i amr_control clia T800 thi cau trd 10i la ¢, theo diing co’ ché da dwoc
thiét ké. V&i mot khung ROS bat ky dang dung package ROS1 move_base, cau tra |oi la khdong thé két
luan la c¢6 néu chua kiém tra interface.

i — Kha nang . o ————
Loai khung hién cé . Ly do / viéc can lam
chuyén
T800 host nap BaseNavigation: :Ptr c move_base2 export alias twong thich. Bat ding
ao . . .
tlr alias MoveBase library/config, roi ki€m thir runtime.
Ung dung goi C API c C API ciing tim MoveBase; config quyét dinh .so
SR ao R i
navigation_create() dwoc nap. Can cung ABI clia move_base_core.

(ng dung lién két truc tié
g dung ' P Phai stra va build lai theo interface cong khai

class/private header clia move_base Thap o R R o

~ hoac lam adapter; khéng nén thay .so mu quang.
ci
ROS1 chuan dung action Chuwa bay khong phai tw dong la contract T800
move_base_msgs/MoveBaseAction va khang BaseNavigation; can kiém tra
pluginlib/nav_core dinh node/action/topic/plugin ABI cu thé.

Diéu kién bat bugc dé chuyén khung T800
1. Chung ABI: host, libmove _base2.so va move_base_core phai dwgc build tr cing workspace/devel
hoac ABI twong thich.
2. Pung alias: library phai export factory BaseNavigation::Ptr() dw@i tén MoveBase. move_base2
hién da c¢ alias nay.
3. Pung config: PNKX_NAV_CORE_CONFIG_DIR phdi tré dén move_base2/config/runtime; file

move_base_common_params.yaml CAn cO MoveBase: library_path: libmove_base2.

4. bu plugin: global planner/local planner/recovery/action/mission adapter dwoc khai trong YAML
phai co .so, alias factory va dependency dung.
5. Pang sensor contract: map, TF, odom, laser/cloud/depth dwgc bom bang ding topic-key va tan

sO. V&i require_current_costmap: true, sensor stale sé chan lIénh banh xe.

6. Shutdown rd rang: dirng navigation trwéc khi destroy loader/process dé tranh race thread/plugin.

Cach chuyén an toan trong launch ctia T800

<!-- move_base2_control.launch d& lam hai viéc quan trong -->
<env name="PNKX_NAV_CORE_CONFIG_DIR"
value="$(find move_base2)/config/runtime" />

# config/runtime/move_base_common_params.yaml
MoveBase:
library_path: libmove_base2



Khong doi true ti€p link library trong amr_control. N6 ti€p tuc nap factory "MoveBase"; file cdu hinh chon
implementation la move_base2.

5. Checklist test triwdc khi thay cho hé chay dai

1. Build: xac nhan c6 devel/1ib/1libmove_base2.so va cac plugin runtime.

2. Boot: log phai c6é Found library ... libmove_base2.so, NavigationRuntime built, costmap va
sensor source tao thanh cong.

3. Goal don: position, cancel/preempt, pause/resume; xac nhan cmd_vel va feedback.
4. Order: VDA5050 order c6 nhiéu node/edge, action wait/detect/charge va docking marker.

5. Fallback/recovery: tao tinh hudng CustomPlanner fail, obstacle/stale sensor c6 ki€ém soat; xac
nhan fallback/recovery va robot dirng an toan.

6. Soak test: chay 8 gi0, theo d6i CPU/RAM, tan s6 camera/cloud, message queue Gazebo,
reconnect MQTT va tan suat sensor stale.

6. Lién hé véi canh bao qua déem trong log

Canh bao /gazebo/default/pose/local/info la hang dgi clla Gazebo Transport day & publisher do;
Gazebo bd mot message dé queue khong téang vo han. N6 khong chirng minh C API hay move_base2 bi
16i. Tuy vay, nd la dau hiéu nén theo dai tai mé phong/consumer. Canh bao anh huédng an toan hon trong
log la:

/camera_right/depth/points_proc observation buffer has not been updated ...
[move_base2] Sensor data is stale — wheel commands blocked

move_base2 dang dirng Iénh banh xe diung chu dich vi local/global costmap khong con mo ta thé gidi
hién tai. Can chan doan duwdng camera phai/DepthCameraData, callback SensorConverter va tan sé thuc
t€; khong quy két ngay cho nghén mang.

7. Dau vét ma nguon dung dé két luan

* Controllers/Packages/amr_control/src/amr_control.cpp: hosttim library MoveBase va import factory
alias.

* Test/move_base2/src/move_base2_plugin.cpp: factory trd BaseNavigation: :Ptr, export cA MoveBase2

va MoveBase.

* Test/move_base2/launch/move_base2_control. launch: dat PNKX_NAV_CORE_CONFIG_DIR sang overlay

runtime.

* Test/move_base2/config/runtime/move_base_common_params.yaml: MoveBase. library_path =

libmove_base2.
* pnkx_nav_core/src/APIs/c_api/src/nav_c_api.cpp: navigation_create() dung chinh alias MoveBase.

* pnkx_nav_core/src/Navigations/Cores/move_base_core/include/move_base_core/navigation.h:

contract chung BaseNavigation.



* Test/move_base2/src/navigation_runtime.cpp: x&y costmap, runners va mission layer.
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