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Al-enabled unmanned systems possess strong potential
as force multipliers, but performance metrics alone
cannot ensure reliability in contested environments.
This study frames explainability and controllability as
core determinants and embeds them within the Mission
Engineering process. By addressing risk-differentiated
requirements, system—technology integration, and
continuous certification, it offers policy insights for
balancing technological efficiency with operational
trustworthiness.
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Table 1. Potential risks arising from the absence of ex—
plainability and controllability

Category Abse.nce.o.f Absence .o.f
explainability controllability
Opaque reasoning Inability to intervene in
Operator - emergencies
dimension We_akengd trust, . -
excessive distrust/blind Unclear operator
reliance responsibility
Acceptance of false Loss of contro_l during
. . malfunction
Operational  alarms/misjudgments i

dimension -

Risk of mission failure Escalation of damage,

collateral harm

Weakening of

Lack of
- . command-and-control
- decision-making
Institutional/ structures
. transparency
policy N -

Vulnerable deterrence
strategy, international

dimension L .
Decline in policy

credibility criticism

ol & BRI o] et B AT HyhsA
BAFSAS ALRAAA AL B A 270
2 Joloti, ol & YH 20wt FRe A
54 (X) S GATE AL TR 2AS o] 45T
& gl Seoln, BASH (0L S84t B
Bl A AAS AL AANG & U= SIS £
o ¥ WS 22} Table 29 Zo] A B EO.R
Trdcd

Table 2. Concepts and levels of explainability and con-
trollability

Cateqo Concept Level
gory definition classification
- The ability of the operator Transparent/
Explainability to understand and verify ~ Semi-transparent/
x) s .
the Al’s reasoning process Opaque

The ability of the operator

to intervene and control Fully controllable/

Controllability Limited controllable/

(C) the system in unexpected Uncontrollable
situations
o] BAEE Qugste] Ax ol A At
3 EAMS S TRA0R WIS 9% 7122
A&ttt &, AFEA AN = 51 52 2
5}

the-loop T2E H 31, AFH7t SANAE &
849 ol ot AY 7H5HS AHOoE AFTHE

FAoz AAHG.

3. YF-gotol 7IMIRE AL FIAA AL HE
At

Al BRIAA Y M} &8 &5 45 A 79
P rE= FES| A8 EHA gon, A A
BolA= A EGA4Y B0 1, 5 =
I A 4 o] o= A wgho] WIH A A gt o]
23t 2 282 A=t i 7Hs Aol FE
B A k=t A A A& ZHE P2 A
g 5 Qdoh kA 2 A2 A3 dApo] 49
tedd A4 #A Ve & FRALE Y
Aot A& PHES AATH. o] & F3f Al F
JAAA 7L Gt 7€ B S do] AR & &
A NA AT 5 Q=AY A4 2 75T 4= 9l
= JHES A5l A R
3198Es 7l Mg Y e

AFEF52 A A F (mission accomplishment)
2 1) 910} A A HEL Beets A
AEoR ANBA SRS A AW
U gA 2 FEEY 2 A= 2 d Ao 4874
I FA7HY WA 75 Bt S o A= 5
AUSZ Fig. 13} Zo] A Ao

Mechanism for mission engineering integration

Mission Capability System Test &
analysis - development - design - evaluation

N

Incorporation of essential elements

il Levels of explainability and controllability

Fig. 1. Mission engineering-driven application method-
ology
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